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10 . APPARATUS AND METHOD USING COMPRESSED CODES

FOR SCHEDULING BROADCAST INFORMATION RECORDING

Background of the Invention
This is a continuation in part of pending patent application serial no. 676,934
15 filed March 27, 1991, which is a continuation in part of serial no. 07/371,054 filed
June 26, 1989, which itself is a ¢ontinuation in part of serial no. 07/289.369, filed
December 23, 1988.

1. Field of the Invention
20 This invention relates generally to video cassette recorder systems and
particularly to the timer preprogramming feature of video cassette recorders (VCRs)
and to an apparatus and method.for using encoded information to shorten the time
required to perform timer preprogramming and also an apparatus and method for
enahling a user to selectively record, for later viewing, detailed information that is
25 associated with an earlier publication or broadcast of an advertisement.

2. Prior Art -

The video cassette recorder (VCR) has a number of uses, including playing

back of tapes filmed by a video camera, playing back of pre-recorded tapes, and
30 recording and playing back of broadcast and cable television programs.

To record a television program.in advance of viewing it. a two-step process is
often used: (1) 6btafn the correct channel, date, time and length (CDTL) information
from a television program guide, and (2) program this CDTL information into the
VCR. Depending on the model, year and type of the VCR, the CDTL information can

35 be programmed in various ways including: (i) pushing an appropriate sequence'of keys
in the console according to instructions contained in the user’s manual, (ii) pushing an

appropriate sequence of keys in a remote hand-held control unit according to
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timer preprogramming have been suggested lm.ludmg (w) rgadmg in certain bar-code
5 information using a light pen (light pen programming), ‘and" (v) entering instructions
through a computer or telephone modem. These various gqgghods differ only in the
physical means of specifying the information While‘:.thc;'éaﬁténts, being CDTL and -
certain power/clock/timer on-off commands are 'generally common aithough the
detailed protocol can vary with different model VCRs. Methods (i) and (ii) described
10 above can require up to 100 keystrokes, which has inhibited the free use of the timer
preprogramming feature of VCRs. To alleviate this, new VCR models have included
an "On-Screen Programming” feature, which permits remote imput of CDTL
information in response to a menu displayed on the television screen. Generally on
screen programming of CDTL information requires an average of about 18 keystrokes,
15 . which is fess than some of the prior methods but still rather substantial. Some of the
other techniques such as (iv) above, require the use of special equipment such as a bar
code reader. _
In general the present state of the art sufferS from a number of drawbacks.
First, the procedure for setting the VCR to record in advance can be quite complex and
20 confusing and difficult to learn; in fact, because of this many VCR owners shun using
the timer preprogramming record feature. Second, the transcription of the CDTL
information to the VCR is hardly ever error-free; in fact, many users of VCR’s timer
preprogramming features express concern over the high incidence of programming
errors. Third, even for exﬁerienced users, the process of entering a lengthy sequence
25 of information on the channel, date, time and length of desired program can become
tedious. Fourth, techniques such as reading in bar-code information or using a
computer require special equipment. These drawbacks have created a serious
impedance in the use of a VCR as a recording device for television programs. The
effect is that time shifting of programs has not become as popular as it once was
30 thought it would be. Accordingly, there is a need in the art for a simpler system for
effecting VCR timer preprogramming which will enable a user to take advantage of the
recording feature of a VCR more fully and freely.
The prior art in the area of enabling a user to selectively record for iater
viewing, detailed information associated with an advertisement is the familiar
35 advertisement by a network during a television channel commercial break that there
~ will be “news at 11" or that there will be an “interview with the winning coach at 9”.
A viewer watching the channel that sees/hears this announcement could preprogram his



To record a television programin adyvance of viewing it, a two-step process
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pushi ng an appropriate sequence of keys "i'f_r) the console according to
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sequence of keys of Ravanlngr ae gx?é berogfcgsq_spn?\hgneco?xglty[\%hu gt \}ert%gncxgnrt q}lxa'? gle%-tg a user that
supplemental information ﬁe,;gagtging the advertisement will be broadcast at a later time
can be implemented easily- wit_li starjpégtgq gppar;ms such as a television and a VCR and
5 is not new to the state of tfié art. “Tie user could aiso be informed of an "interview
with the winning coach® thrfaugh print @@Véﬂisement, which would indicate the channel
time and date of the the ii‘t,t'eryiew-.w When the user is informed either through a
broadcast or a printed advertiéement that 2 winning team’s coach will be interviewed
later that day, the viewer uses his standard remote controller to program his VCR to
10 automatically record this later program. The VCR stores the schedule information
from the controller and, via its display panel, provides acknowledgment to the user of
his programming commands. g
U.S. Patent No. 4,977,455 for a System and Process for VCR Scheduling
discloses a television broadcast system in which a cue is broadcast ‘and displayed
N simultaneously with a primary program. The cue alerts a user that supplemental
information regarding the primary program will be broadcast at a later time. If the
user responds to the cue via a remote controller, then data embedded in the primary
program broadcast during the video blanking interval segment of the video signal, but
. not visible to the viewer, will be automatically stored and interpreted by a
20 microprocessor and used to control a VCR to record the supplemental broadcast at the
later time. Young does not contemplate the use of printed media at all and requires
that a special unit be associated with the television receiver to store and interpret the
data embedded in the primary program broadcast, and also to respond to the user cue,
for the system to work at all, even for television advertisements, as shown in elements
25 : 4,5,9, 10, and 15 of FIG |, of 4,977,455.

Summary of the Invention

A principal object of the invention is to provide an improved system for the
selection and enterihg of channel, date, time and length (CDTL) information required
30 for timer preprogramming of a VCR which is substantially simpler, faster and less
error-prone than present techniques. Another principal object of the invention is to
provide an improved apparatus and method for enabling a user to selectively record,
for later viewing, detailed information that is associated with an earlier publication or
broadcast of an advertisement. '
35 In accordance with the invention, to program the timer preprogramming feature
of a video system, there is an apparatus and method for using encodéd video
recorder/player timer preprogramming information. The purpose is to signiﬁéantly
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proegranm ng). O her timer preprogramm ng have been suggest ed

i ncl'uding: (iv) read| ng in certain bar-code4information using a-light pen
(light pen programmi ng), and (v) ertering instructions through a cofputer

or tel ephone nodgghce theaEnlRof Qésfstrﬂ% heghired td Sefip %'th‘ndr Pr (%Rﬁgrﬂhﬁiﬁig%&mr@eans
of specifying t he Ia QlfC(l){r nﬁtalcc(:)or}dance W?lhtﬂ?lg mcvgx?tgo%qg |§ only nlect.]egsary ;l;)r the user to enter
a code with 1 to 7 digit§ or more into the VCR This can be done either: remotely or
locally at the VCR. Built mto «either the remote controller or the VCR is a decoduxg
5 means which automancally converts the code into the proper CDTL programmmg
information and activates the VCR to record a given television program w:th the
corresponding channel date time and length. Generally muitiple codes. can be entered
at one time for multlple program selections. The code can be printed in a television
program guide in advance and selected for ujse with a VCR or remote controller with
10 the decoding means.

Another principal object of the invention is to enable a user to selectively
record information designated by a digital code, which would be associated with an
advertisement. The advertisement could be print advertisement or a broadcast
advertisement on television or radio. The additional information could be broadcast

15 on a television channel early in the morning, for example, between midnite and six
o’clock in the morning, when the broadcast rates are low and it is economical to
broadcast detailed information or advertisements of many items, especially expensive
ones, such as automaobiles and real estate. In accordance with this invention it is only
necessary for the user to enter a digital compressed code associated with an

20 advertisement into a unit with a decoding means which automatically converts the code
into CTL (channel, time and length). The unit activates a VCR to record information
on the television channel starting at the right time and recording for the proper length
cgf time. The information will be recarded within the next twenty four hours so it is -
not necessary to decode any date. The user can then view this information at his/her

25 leisure. '

Other objects and many of the attendant features of this invention will be more
readily appreciated as the same becomes better understood by reference to the
following detailed descriptions and considered in connection with the aceompanying

drawings in which like reference symbols designate like parts throughout the figures.
30 -

35
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descri_ bed above can erﬂBm&m! uoo keystrokes, which has inhibited the
free use of the tiner g feature-of VCRs. To alleviate this,
new VCR nodel s have_ jncluded an "On-Screen Brogranmm ng" feature, which
'permts r enot e |nput ,of CDTL information.in response to a nenu displayed on
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such as (iv) .ab-QHScodéxeﬂbﬁnE%nﬂv&ﬁieﬂ'%ﬁth@fvuﬁpeﬁdsé_ﬁg reiddarent such as a bar .
BRI . FIG 2 is a schematic of the VC.. nbedded processors for command contro} and

5 - " code decoding;
FIG 3 is a schematic showing a preferred embodiment according to this invention
' with ﬁme code decoder means embedded in a remote controller; '
FIG. 4 is a schematic of the processor embedded in the remote controller;
FIG. 5 is a schematic of a universal remote controller with the code decoder means
10 embedded in the universal remote controller;
FIG. 6 is a flow graph of the G-code decoding technique;
FIG. 7 is a flow graph of the G-code encoding technique;
FIG. 8 is an illﬁstratiu'n of part of a television calendar according to this
invention;
15 FIG. 9 is a flowchart for decoding for cable channels;
FIG. 10 is a flowchart for encoding for cable channels;
FIG. 11 is a fiow graph of the G-code decoding for cable channels including
conversion from assigned cable channel number to local cable carrier channel number;
FIG. 12 is a means for decoding including a stack memory;
20 FIG. 13 is a flowchart for program entry into stack memory;
_ FIG. 14 is an operation flowchart for sending programs from remote control
to main unit VCR;
FIG. 15 is a perspective view of an apparatus for using compressed codes for
recorder prepregramming according to a preferred embodiment of the invention;
25 FIG. 16 is a front view of the apparatus of FIG. 15 showing a forward facing
light emitting diode; '
FIG. 17 is a perspective view of the apparatus of FIG. 15 placed in a mounting
stand:
FIG. 17A is a front elevational view of the apparatus of FIG. 15 placed in the
30 mounting stand as shown in FIG. 17;
FIG. 18 is a detail of the LCD display of the apparatus of FIG. 15;
FIG. 19 is a perspective view showing a manner of placing the apparatus of
FIG. 15 relative to a cable box and a VCR;
FIG. 20 is a perspective view showing a manner of placing the mounting stand
o35 with the apparatus of FIG. 15 mounted thereon near a cable box and VCR;
Fi1G. 21 is a schematic showing apparatus for using compressed codes for
recorder prepregramming according to a preferred embodiment of the invéntion;
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becorme . FIG. 23 is a flow graph for program-entry into the apparatus of FIG. 15;
s . FIG. 24 is a flow graph for review and program cancellation of programs =
5 . entered into the apparatus of FIG. 15; . "
3 FIG. 25 is a flow graph for executing recorder prepregramming using
compressed codes according to a preferred embodiment of the invention; -
FIG. 26 is a flow graph for encoding program channel, date, time and length
information into decimal compressed codes;
10 FIG. 27 is'a flow graph for decoding decimal compressed codes into program
channel, date, time and length information;
FIG. 28 is an embodiment of an assigned channel number/local channel number
table;
FIGs. 29a and 29h are examples of a printed advertisement and a television
15 broadeast advertisement showing the use of a decimal code for information (I code);
FIG. 30 is a flow graph for entry of an I code into the apparatus of FIG. 15;
FIG. 31 is a flow graph for encoding channel, time and length (CTL) into an
T code;

FIG. 32 is a flow graph for decoding an I code channel, time and length
20 (CTL); and
FIG. 33 illustrates the relationship of time spans and validity period codes.
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an adver.tisenent ans appaeatisafod iuging encoded video. __{ecorderlp!ayer timer preprogramming
N T '« . information 10 according to this invention. The primary components include a remote
5" " contraller 12 and a videa cassette recorder/player with G-code decoder 14, which can
£ be controlled by remote controller 12 via a command signal 16. The remote controller
12 can have a number of keys, which include numerical keys 20, G-code switch 22,
function keys 24, program key 26 and power key 27. There are means in the.remote
controller 12 that interprets each key as it is pressed and sends the proper command
10 signal 16 to the VCR via an infra-red light emitting diode 28. Except for the G-codé
switch 22 on the remote coniroller 12 in FIG. 1, the remote controller 12 is essentially
the same as any other remote controller in function. The G-code switch 22 is provided
just to allow the user to lack the remote controlier 12 in the G-code mode while using
a G-code, which is the name given to the compressed code which is the encoded CDTL
15 | information, to perform timer preprogramming.

A G-code consists of I to 7 digits, although more could be used, and is
associated with a particular program. A user would lookup the G-code in a program
guide and just enter the G-code on the remote controller 12, instead of the present state
of the art, which requires that the user enter the actual channel, date, time and length

20 (CDTL) commands.

In order to understand the advantages of using a G-code, it is helpful to
describe the best of the current state of the art, which is "on screen programming” with
direct numerial entry. This technique involves about 18 keystrokes and the user has
to keep switching .his view back and forth between the TV screen and the remote

25 controller while entering the CDTL information. This situation may be akin to a user
having to dial an 18 digit telephone number while reading it from a phone book. The
number of keys involved and the switching back and forth of the eye tend to induce
errors. A typical keying sequence for timer recording usiﬁ’g on-screen CDTL
programming is as foliows: -

30
PROG 2 1-15 07 30 2-08 00 2 04 PROG
The first program (PROG) key 26 enters the programming mode. - Then a sequence of
numericals key 20 are pushed. The 2 means it is timer recording rather than time
35 setting. The 1 means the user is now entering the settings for program 1. The 15 is

the date. The 07 is starting hour. The 30 is a starting minute. The 2 means pm. The
next sequence 08 00 2 is the stopping time. The 04 is channel number. Finally, the
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By contrast, this command could have been "coded” and entered in a typical
G-code sequence as follows: PROG 1138 PROG. To distinquish that the command
is a coded G-code, the G-code switch 22 should be turned to the "ON" position.

5 Instead of having a switch, a separate key "G" can be used. The G-code programming
keystroke sequence would then be: G 1138 PROG.

" The use of a G-code does not preclude “on-screen” confirmation of the
program information that has been entered. When the keystrokes "PROG 1138 PROG"
are entered with the G-code switch in the "ON" position, the G-code would be

10 decoded and the television could display the following message:

PROGRAM DATE START TIME STOP TIME CHANNEL
1138 15 7:30 PM 8:00 PM 4

15 In order for the G-code to be useful it must be decoded and apparatus for that
purpose must be provided. Referring to FIG. 1, a video cassette recorder/player with
G-code decoder 14 is provided to be used in conjunction with remote controller 12.
The command signal 16 sent from the remote controller 12 is sensed by the photodiode
32 and converted to electrical signals by command signal receiver 30. The electrical
20 signals are sent to a command controller 36, which interprets the. commands and
determines how to respond to the commands. As shown in FIG. 1, it is also possible
for the command controller 36 to receive commands from the manual controls 34 that
are normally built into a VCR. If the command controller 36 determines that a G-code
was received then the G-code will be sent to the G-code decoder 38 for decoding. The
25 G-code decoder 38 converts the G-code into CDTL information, which is used by the
command controller 36 to set the time/channel programming 40. Built into the VCR
is a clock 42. This is normally provided in a VCR and is used to keep track of the
date and time. The clock 42 is used primarily by the time/channel programming 40
and the G-code decoder 38 functions. The time/channel programming 40 function is
30 set up with CDTL information by the command controller 36. When the proper date
and time is read from clock 42, then the time/channel programming 40 function turns
the recoi‘d/playback 44 function "ON" to record. At the same time the tuner 46 is
tuned to the proper channel in the television signal 18. Later the-user can command
the record/playback 44 function to a playback mode to watch the program via the
35 television monitor 48.
An alternate way to control the recorder is to have the command controller 36
keep all the CDTL information instead of sending it to the time/channel programming
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decoding teéhnique and makes it harder to copy. Of course this requires that the
encdding technique must also be a function of the clock.
A possibie realization of the command controller 36 and the G-code decoder
10 38 is shown in FIG. 2. The command controller 36 function can be realized with a
microprocessor 50, a random access memory 52 and a read only memory 54, which
is used for program storage. The input/output 56 function is atflapted to receive
commands from the command signal receiver 30, the manual controls 34 and the clock
42, and to output signals to.a display 35, the clock 42, and the time/channel
15 programming 40 function. If the microprocessor 50 interprets that a G-code has been
received, then the G-code is sent to microcontroller 60 for decoding. The
microcontroller 60 has an embedded random access memory 62 and an embedded read
only memory 64 for program and table storage. The clock 42 can be read by both
microprocessor 50 and microcontroller 60.
20 An alternative to having microcontrolier 60 perform the G-code decoding is to
build the G-code decoding directly into the program stored in read only memory 54.
This would eliminate the need for mi_crocomrolier 60. Of course, other hardware to
perform the G-code decoding can also be used. The choice of which implementation -
to use is primarily an economic one.
25 The blocks in Figs. 1 and 2 are well known in the prior art and are present in the
following patents: Fields, patent no. 4,481,412; Scholz, patent no. 4,519,003; and
Brugliera, patent no. 4,631,601. For example, clock 42 is analogous to element 7 in
Schcli and element 17 in Brugliera. Other analogous elements are: command signal
receiver 30 and Scholz 14 and Brugliera 12; tuner 46 and Scholz 6 and Brugiiera 10;
30 time/channel programming 40 and Scholz 8, 11 and Brugliera 16; record & playback
44 and Scholz 1, 2, 4; command -controller 36 and Scholz 11, 10 and Brugliera 12;
. microprocessor SO.and Fields 27: RAM 62 and Fields 34; ROM 54 and Fields 33;
manual controls 34 and Scholz 15, 16; and remote controller 12 and Scholz 26 and
Brugliera 18. I
35 FIG. 3 illustrates an alternate preferred embodiment of this invention. In FIG.
3 a remote controiler with embedded G-code decoder 80 is provided. The remote
controller with embedded G-code decoder 80 is very similar to remote controller 12,
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recorder/player 70, which would not be requlred to have an embedded G-code decoder.

5 The numerals for the subelements of video cassette recorder/player 70 are the same as
described above for the video cassette recorder/player with G-code decoder 14 and
have the same function. except for the ahsence of G-code decoder 38. This preferred
embodiment has the advantage that it can be used in conjunction with VCRs that are
presently being used. These do not have a G-code decoding capability. Replacing

10 their remote controllers with ones that have this capability built-in can vastly improve
the capability to do timer preprugramnﬁing for a modest cost.

FIG. 4 ilinstrates a possible realization of the G-code decoder-82 built into the
remote controller with embedded G-code decoder 80. A microprocessor 60 can be
used as before to decode the G-code, as well as interface with the display 84, a clock

15 85, the keypad 88 and the light emitting diode 28. Alternately, other hardware

' implementations can be used to perform the G-code decoding. The clock 85 is
provided in the remote controlier 80 so that the G-code decoder 82 can be made to
have the clock 85 as one of its inputs. This allows the G-code decoding to be a
function of the clock 85, which lends a measure of security to the decoding technique

20 and makes it harder to copy.

The remote controller with embedded G-code decoder as described above
would send channel, date, time and length information to the video cassette
recorder/player 70, which would use the CDTL. information for tuning into the correct
channel and starting and stopping the recording function. The remote controller may

25 have to be unique for each different video cassette recorder/player, because each brand
or model may have different infrared pulses for each type of information sent such as
the channel number keys and start record and stop record keys. The particular infrared
puises used for each key type can be called the vocabulary of the particular remote
controller. Each model may also have a different protocol or order of keys that need

30 to be pushed to accomplish a function such as timer preprogramming. The protocol
or order of keys to accomplish a function can be called sentence structure. If there is
a unique remote controlier built for each model type, then the pmper' vocabulary and
sentence structure can be built directly into the remote controller..

An alternate to having the remote controller with embedded G-code decoder

) 35 send channel, date, time and length information to the video cassette recorder/player
70, is to have the remote controller with embedded G-code decoder perform more
operations to simplify the interfacing problem with existing video cassette
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cassefte rewrder/plgyer.?-:_’:f_!;g channel, start and stop are usually basic one or two key
] ' commands, whlch means there is no complicated protocol or sentence structure
involved. Thus, to mmmggiéate with a diverse set of video cassette recorder/player
models it is only ﬁeg:_e'ssary. to have memory within the remote controller, such as ROM
64 of FIG. 4, for storing the protoco! for all the models or at least a large subset. The
G-code would be entered on the remote controller as before and decoded into channel,
10 date, time and length information, which would be stored in the_remote controller. Via
clock 85, the time would be checked and when the correct time arrives the remote
controller would automatically send out commands to the VCR unit™for tuning to the
correct channel and for starting and stopping the recording. It is estimated that only
two (2) bytes per key for ahout 15 keys need to be stored for the vacabulary for each
15 video cassette recorder/player model. Thus, to cover 50 models would only require
about 30*50 = 1500 bytes of memory in the remote controller. It would be necessary
to position the remote controller properly with respect to the VCR unit so that the
infrared signals sent by the remote controller are received by the unit.
Another preferred embodiment is to provide a universal remote controller 90
20 with an embedded G-code decoder. Universal remote controllers provide the capability
to mimic a number of different remote controllers. This reduces the number of remote
controllers that a user needs to have. This is accomplished by having a learn function
key 94 function on the universal remote controller, as shown in FIG. 5. If the learn
function key 94 is pushed in conjunction with another key, the unit will enter into the
25 learn mode. Incoming infra-red (IR) pulses from the remote controller to be learned
are detected by the infra-red photodiode 96, filtered and wave-shaped into recognizable
bit patterns before being recorded by a microcontroller into a battery-backed static
RAM as the particula} IR pulse battem for that particular key. This is done for all the
individual keys. ‘
30 An example of more complex learning is the following. It the learn function
- key.94 in conjunction with the program key 26 are pushed when the G-code switch is
"ON", the unit will recognize that it is ahout to record the keying sequence of a
predetermined specific example of timer preprogramming of-the particular VCR
involved. The user will then enter the keying sequence from which the uni,i}'érsal
35 remote controlier 90 can then deduce and record the protocol of the timer
preprogramming sequence. This is necessary because different VCRs ‘may have
different timer preprogramming command formats.
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signitficantly If keys are pushed without the learn function key 94 involved, the
microcontroiler should recognize it is now in the execute mode. If the key is one of
the direct command keys, the microcontroller will read ba;:k from its static RAM the
stored .piulse sequence and send out command ;fords"through the output paraliel I/0 to
-3 pulse the output light emitting diode 28. If the key is the PROG key and the G-code
switch is "OFF", then the microcontroller should recognize the following keys up to
* the next PROG key as a timer preprogramming CDTL command and send it out
through the light emitting diode 28. If the G-code switch 22 is set to "ON" and the
program key 26 is pushed, the microcontroller should recognize the following keys up
10 to the next PROG key as a G-code command for timer preprogramming. It will
decode the G-code into channel, date, start time and length (CDTL) and the
microcontroller will then look up in it’s static RAM “dictionary” the associated
infra-red pulse patterns and concatenate them together before sending them off through
the output parallel 1/0 to pulse the light emitting diode 28 to send the whole message
15 in one continuous stream to the VCR.

FIG. 4 illustrates a possible realization of the G-code decoder 92 that could be
built into the universal remote controller with embedded G-code decoder 90. A
microcontroller 60 can be used as before to decode the G-code, as well as for
interfacing with the input/output functions including the photodiode 96. Alternately,

20 the G-code decoding can be performed with other hardware implementations.

The universal remote controller can also be used in another manner to simplify
the interfacing problem with existing video cassette recorder/players. In particular, if
the universal rémote controller performs not only the G-code decoding to CDTL, but
also keeps track of time via clock 85 in FIG. 4, then it is possible for the universal

25 remote controller to send just channel, start record and stop commands to the video
cassette recorder/player, which as explained before, are usually basic one key
commands, which means there is no complicated protocol or sentence structure
involved. Thus, to communicate with a diverse set of video cassette recorder/player
models it is only necessary for the universal remote controller to “learn” each key of

30 the remote controller it is replacing. The G-code would be entered on the universal
remote controller .as before and. decoded into channel, date, timé and length
information, which would be stored in the universal refnote controller. Via clock 85,
the time would be checked and when the correct time arrives the universal remote
controlier would automatically send out commands to the VCR unit for tuning to the

35 correct channel and for starting and stopping the recording. It would be necessary to
position the universal remote controlier properly with respect to the VCR unit so that
the signals sént by the universal remote are received by the VCR unit.
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5 number of total combinations. If we allow for 128 channels, 31 days in a month, 48
on the hour and on the half hour start times in g;’fWenty four hour day, and 16 length
selections in half hour increments, - then the total number of combinations is -
128x31x48x16 = 3,047,424, This number of combinations can be represented by a
7 digit number. The address to the table would be the 7 digit number. In the worse

10 case, this requires a lookup tabie that has about 4,000,000 rows by 15 to 16 digital
columns, depending on the particular protocol. These digital columns would
correspond to the CDTL information required for “on screen programming”. Each
digit could be representéd by a 4 bit binary number. Thus, the total storage number
of bits required for the lookup table would be about 4,000,000x 16x4 = 256,000,000.

I5 ' The present state of the art has about I million bits per chip. Thus, G-code decoding
using a straightforward table lookup would require a prohibitively expensive number
of chips.

Fortunately, there are much more clever ways of performing the G-code
decoding. FIG. 6 is a flow diagram of a preferred G-code decoding technique. To

20 understand G-code decoding. it is easiest to first explain the G-code encoding
technique. for which FIG. 7 is the flow chart. Then the G-code decoding technique,
‘which is the reverse of the G-code encoding will be explained.

The encoding of the G-codes can be done on any computer and is done prior
to preparation of any program guide that would include G-codes. For each program

25 that will be printed in the guide, a channel, date, time and length (CDTL) code 144 is
entered in step 142. Step 146 separately reads the priority for the channel, date, time
and iength in the priority vector storage 122, which can be stored in read only memory
64. The priority vector storage 122 contains four tables: a priority vector C table 124,
a priority vector D table 126, a priority vector T table 128 and a priority vector L table

30 130. _

The channel priority table is ordered so that the most frequently used channels
have a low priority number. An example of the data that is in priority vector C table
124 follows.

35 channel 4 7 2 3 5 6 113 ..
' priority 0 i 2 3 4 5 6 7
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priority 0 1 2 3 4 5 6 7 8 9

The priority of the start times would be arranged so that prime time would
have a low priority number and programs in the dead of the night would have a high

10 priority number. ' For example, the priority vector T table would contain:
time 6:30pm 7:00pm 8:00pm ° T7:30pm ...
priority 0 1 2 3
15 An example of the data-that is in the priority vector L table 130 is the
following: ’
length of program (hours} 0.5 1.0 2.0 1.5 3.0
priority 0 1 2 3 4
20

Suppose the channel date time length (CDTL) 144 data is 5 10 19.00 1.5,
which means channel 5, 10th day of the month, 7:00 PM, and 1.5 hours in length, then
for the above example the C,,.D,,T,,L,, data 148, which are the result of looking up the’
priorities for channel, date, time and length in priority tables 124, 126, 128 and 130

25 of FIG. 7, wouldbe 4 9 1 3. Step 150 converts C,,D,,T,.L,, data to binary numbers.
The number of binary bits in each-conversion is determined by the number of
combinations involved. Seven bits for C,, which can be denoted as C, C; C C, C,
C, C,, would provide for 128 channels. Five bits for D,, which can be denoted as D;
D, D, D, D,, would provide for 31 days in a month. Six bits for T,, which can be

30 denoted as T, Ts T, T, T. T, would provide for 48 start times on each half hour of a
twenty four hour day. Four bits for length, which can be denoted as L, L, L, L,,
would provide fm: a program length of up to $ hours in half hour steps. Together there
are 74+5+6+4 = 22 bits of information, which correspond to 2*¥22 = 4,194,304
combinations.

35 The next step is to use bit hierarchy key 120, which can be stored in read only
memory 64 to reorder the 22 bits. The bit hierarchy key 120 can be any ordering of
the 22 bits. For éxample, the bit hierarchy key might be:
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Ideally the bit hierarchy key is ordered so that programs most likely m bé the - i

3 subject of timer preprogramming would have a low value bmary numher which would
eliminate keystrokes for timer preprogramming the most p_qputar p_mgrams. S;_nce all x>
the date information has equal priority, then the D D, Dy D. D, bits are first. - Next
T, C, L, are used, because for whatever date it is necessary to have a time channel and

0 length and T, C, L, are the most probable in each case due to the ordering of the

1 . . .
priority vectors in priority vector storage 122. The next bit in the hierarchy key is
determined by the differential probabilities of the various combinations. One must
know the pmhahiliﬁes of all the channels, times and lengths for this calculation to be
performed.

15 e o

For example. the probability for channels may be:

channel 4 7 2 3 6 1l 13
priority 0 1 2 3 5 6 7
probability(%) 5 4.3 4 3 2.9 2.1 2 1.8

20

The probabilities for times might be:
time 6:30pm 7:00pm 8:00pm 7:30pm
priority 0 i ' 2 3
25
probability(%) 8 7.8 6 5
And, the probabilities for lengths might be:
30 length of program (hours) 0.5 1.0 2.0 i.5 3.0
priority 0 | 2 3 4
probability(%) 50 20 15 5 4
The probabilities associated with each channel, time and length, as illustrated
35 above, are used to determine the proper ordering. Since the priority vector tables are.

. aiready ordered by the most popular channel, time, and length, the order in which to
select between the various binary bits for one table, for example selecting between the
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C G G C, C, C. C, hits, is already known. The C, bit would be selected first
because as the lowest order binary bit it would select between the first two entries in
the channel priority table. Then the C, bit would be selected and so on. Sumlarly, the
T, and L, bits would be used before any of thé other time and length blts. A
combination of the C,, T,, L, and D; D; D, D, D, bits should be used ﬁrst, 50 that
all the information is available for a channel, date, time and length. The D; D,'l.?g;rl)‘_.
D, bits are all used because the date bits all have equal priority and all are needed to
specify a date even if some of the bits are binary zero. '
At this point the bit hierarchy key could be:

T,C, L, Di D, D: D. D,

The first channel binary bit C, by itself can only select between 2! = 2 channels, and
the first two channels have a probability percent of 5 and 4.3, respectively. So the
differentia! probability of C, is 9.3. Similarly, the differential probability of T, is 8
+ 7.8 = 15.8. and the difterential probability of L, is 50 + 20 = 70. If the rules for
ordering the bit hierarchy key are strictly followed, then the first 8 bits of the bit
hierarchy key should be ordered as: '

C, T,L, D, D, D, D, D,,

because L, has the highest differential priority so it should be next most significant bit
after Dy, followed by T, as the next most significant bit, and then C, as the next most
significant bit. Notice that the bit hierarchy key starts with the least significant bit D,,
and then is filled in with the highest differential probability bits. This is for the
purpose of constructing the most compact codes for popular programs.

The question at this point in the encoding process is what should the next most
significant bit in the hiérarchy key be: T,, C,, or L.. This is again determined by the
differential probabilities, which can be calculated from the above tables for each bit.
Since we are dealing with binary bits, the C, in combination with C, selects between
2° = 4 channels or 2 more channels over C, alone. The differential probability for C,
is then the additional probabilities of these two additional channels and for the example
this is: 4 + 3 = 7. In a similar manner C; in combination with 'C, and C, selects
between 2* = 8 channels or 4 = 2™ more channels over the combination of C, and
C.. So the differential probability of C, is the additional probabilities of these four
additional channels and for the example thisis: 29 + 2.1 + 2 + 1.8 = 88. Ina
similar manner, the differential probabilities of T, and L, can be calculated to be 6 -+
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graph of the G Cogdf,RRGOfHe dexd st Pttt frining which combinations of bits are more probable.
Now for the above example, whu.h combmatlon is more probable: T, with: C,

, L,orCowith T, L, or Lawith T, C, . ThlS will: determme the next bit in the key

5 So, which is greater: 11x9.3x70= 7161, 7x15 8x70-' 7'142 or 20x15.8x9.3= 2938.87
In this case the combination with the greatest prohab:hty is 7x15.8x70= 7742, which
corresponds to C, with T, L,. So, C, is’ <elected as the next bit in the bit hlerarchy

key.
The next bit is selected in the same way. Which combination is more
10 probable: C, with T, L,. or T, with C, or C, and L,, or L, with C, or C, and T,.
For the example shown, which has the greatest probability: 8.8x15.8x70= 9732.8;
11x(9.3+7)x70= 12551; or 20x(9.3+7)x15.8= 5150.8? In this casé the-combination
with the greatest probability is 11x(9.3+7)x70= 12551, which corresponds T, with C,
or C, and L,. So, T.is selected as the next bit in the bit hierarchy key. This
15 procedure is repeated for all the differential probabilities until the entire key is found.

Alternately, the bit hierarchy key can be just some arbitrary sequence of the
bits. It is also possible to make the priority vectors interdependent, such as making the
length priority vector dependent on difterent groups of channels. Another technique

20 ‘ is to make the bit hierarchy key 120 and the priority vector tables 122, a function of
clock 42, as shown in FIG. 7. This makes it very difficult for the key and therefore
the coding technique to be duplicated or copied.

For exampie it is possible to scramble the date bits in the bit hierarchy key 120
as a function of the clock. Changing the order of the bits as a function of the clock

25 would not change the effectiveness of the bit hierarchy key in reducing the number of
binary bits for the most popular programs, because the date bits all are of equal
priority. This could be as simple as switching the D, and D; bits periodically, such as
every day or week. Thus the bit hierarchy key 120 would switch between

30 C,T,L,D:D,D. D, D, and
C; Tl Ll DI 'D,; D3 D:_l Ds.
Clearly other permutations of the bit hierarchy key as a function of the clock are
35 possible. '

The priority vector tables could also be scrambled as a function of the clock.
For example, the first two channels in the priority channel table could just be swapped
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This would be a fairly subtle security technique, because a decoder that was
otherwise correct would only fail if those first two channels were being used. Other
clock dependencies are also possible to provide security for the coding technique.

15 However it is derived, the bit hierarchy key 120 is determined and stored. In
step 154 the binary bits of C,,D,,T,,L, are rearranged according to the bit hierarchy
key 120 to create one 22 bit binary number. Then the resulting 22 bit binary number
is converted to decimal in the convert binary number to decimal G-code step 156. The
result is G-code 158.

20 I the priority vector and the bit hierarchy key are well matched to the viewing
habits of the general population, then it is expected that the more popular programs
would require no more than 3 or 4 digits for the G-code.

Now that the encoding technique has been explained the decoding technique is
just reversing the coding technique. This is done according to the flow chart of FIG.

25 6. This is the preferred G-code decoding that can be built into G-code decoder 38 in
VCR 14 or the remote controller G-code decoders 82 and 92 in FIGs. 3 and 5.

The first step 102 is to enter G-code 104. Next the G-code 104 is converted
to a 22 bit binary number in ste[; 106. Then the bits are reordered in step 108
according to the bit hierarchy key 120 to obtain the reordered bits 110. Then the bits

30 are grouped together and converted to decimal form in step 112, As this point we
obtain C,,D,,T,,L, data 114, which are the indices to the priority vector tables. For
the above example, we wou!q have at this step the vector 49 1 3. This C,,D,,T,.L,
data 114 is then used in step 116 to lookup channel, date, time,.and length in priority
vector storage 122. The CDTL 118 for the example above is 5 10 19.00 1.5, which

35 means channel 5, 10th day of the month, 7:00 PM, and 1.5 hours in length.

If the coding technique is a function of the clock then it is also necéssary to
make the decoding technique a function of the clock. It is possible to make the bit
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technique to he duphcated or copied. It is also possible to have the decoding and
encoding techmques denendent on any other prédetermined or. preprogrammable
S algorithm. SR
Although the at‘)ove G-code encoding and decoding technique is a preferred
embodiment, lt should he understood that there are many ways to perform the intent -
of the invention which i5 to reduce the number of keystrokes required for timer
preprogramming. To accomplish this goal there are many ways to perform the G-code
10 encoding and decading. There are also many ways to make the encoding and decoding
technique more secure besides just making the encoding and decoding a function of the
clock. This security can be the result of any predetermined or- preprogrammed
algorithm.
It is possible in the G-code coding and decod ing techniques to use mixed radix
15 number systems instead of binary numbers. For example, suppose that there are only
35 channels, which would require 6 binary bits to be represented; however, 6 binary
bits can represent 64 channels, because 2° = 64. The result is that in a binary number
system there are 29 unnecessary positions. This can have the effect of possibl y'making
a particular G-code longer than it reaily needs to be. A mixed radix number system
20 can avoid this result. For example, for the case of 35 channels, a mixed radix number
system with the factors of 7' and 5° can represent 35 combinations without any empty
space in the code. The allowed numbers for the 7' factor are 0, 1, 2, 3, and 4. The
allowed numberé for the 5° factor are 0, 1, 2, 3, 4, 5, and 6. For example, digital 0
is represented in the mixed radix number system as 00. The digital number 34 is
25 represented in the mixed radix number system as 46, because 4*7'+6*5° = 34. The
major advantage of a mixed radix number system is in prioritizing the hierarchy key.
If the first 5 channels have about equal priority and the next 30 are also about equal,
then the mixed fadix number system allows the two tiers to be accurately represented.
This is not to say that a mixed radix number system is necessarily preferable. Binary
30 numbers are easier to represent in a computer and use of a fixed radix pumber system
such as binary numbers allows a pyramid of prioritization to be easily represented in
the hierarchy key.

Another feature that is desirable in all of the embodiments is the capability to

35 key in the G-code once for a program and then have the resulting CDTL information
used daily or weekly. Ordinarily the CDTL information is discarded once it is used.

In the case of daily or weekly recording of the same program, the CDTL information
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pr ef Lrred enbodi ifstoredond: wsed juntibit s oancelled. ¢ desire to repeat the program daily or

weekly can be performed by having a "WEEKLY" or "DAILY" button on the remote
_controller or-bujlt into the VCR manual controls. Another way is to use one key, such
- as the PROG key a'né_i_ push it multiple times within'a certain period of timé such as
5 ) “twice tospeufy daii)"i"c'i'r thrice to specify weekly. For example, if the G-code switch
-is "ON" q"r,;‘ﬂ'l.the -G-cocjé,"for the desired program is 99 then daily recording of the
"[')m};ran{'é-aﬁ be selected by the following keystrokes:

“PROG 99 DAILY PROG"

or by:

10 “PROG 99 PROG PROG".
The G-cade 99 would be converted to CDTL information, which would be stored and
used daily in this case. The recording would begin on the date specified and continue
daily after that using the same channel time and length information. A slight twist is

' that daily recording could be qutomatically suspended during the weekends, because
15 most Haily programs are different on Saturday and Sunday.
| Once a daily or weekly program is set up, then it can be used indefinitely.

If it is desired to-cance! a program and if there is a “CANCEL" button on the remote
controller or manual control for the VCR, then one way to cancel a program (whether
it is a normal CDTL, daily or weekly entry) is to key in the following: '

20 "PROG xx CANCEL", where xx is the G-code.
Again as before there are alternate ways of accomplishing this.

If “on screen programming” is available, then the programs that have been
selected for timer preprogramming could be reviewed on the screen. The daily and
weekly programs would have an indication of their type. Also the G-codes could be

25 displayed along with the corresponding CDTL information. This would make it quite
easy to review the current “menu” and either add more programs or cancel programs

as desired. .

" A television calendar 200 accarding to this invention is illustrated in FIG. 8.
As'shown, the television calendar has muitiple day of year sections 202, multiple day

30 sections 204, multiple time of day sections 206, channel identifiers 208, and descriptive
program identifiers 210, including the name of the program, arranged in a manner that

is common in television guide publications. Arranged in relation to each channel

identifier is a compressed code indication 212 or G-code éontaining the channel, date,

time and length information for that entry in the television calendar. FIG. 8 shows

35 how easy it is to perform timer programming. All one needs to do is find the program
" one wants to watch and enter the compressed code shown in the compressed code

indication. This is in contrast to having to deal with all the channel, date, time and



FIG 2% ail ed schematic showing a preferred enbodi at us
I mpl enen??%gzg e schematic of FIG 21 FIG 23 is a flow grap ';lgérgzg?ggpam
entry into the apparatus of FIG 15; FIG 24 is a flow graph for review and
program cancel | ati on of prograns entered in%]g t he apparatus of FIG 15;

FIG 25 i.s a flow graph for executing recorflfér prepregranm ng using
conpr,essed codes accordjng to a preferred enbodi nent ,of the jnvention; FIG
26 id a f1ow gra|sRENEATIEs Sepamately- phJgashine channrle ate gad time e SXPlICHly statsddip ghe

television guide. The length is usually only available by searching the guide to find

the time of day section 204 where a new program begins and then performing some
o ks e, arithmetic to find the length of the program. 'Using the c;ompresse_d G-code avoids all
s these complications. ‘
For cable television programs, there is an additional issue that needs to be
addressed for the compressed G-code to be useful. In a normal television guide, -
CDTL information is available for all the normal broadcast channels in the form of
numbers including the channel numbers, such as channel 4 or 7. However, for cable
10 channels like HBO, ESPN etc., only the names of the channels are provided in most
television listings. The reason for this is that in some metropolitan areas, such as Los
Angeles, there may be only one (1) edition of television guide, but there may be quite
a few cable carriers, each of which may assign HBO or ESPN to different cable
channel numbers. In order for a compressed code such as the G-code to be applicable

15 to the cable channels as published by a wide area television guide publication, the
following approach can be used.

First, all the cable channels would be permanently assigned a unique number,
which would be valid across the nation. For exampie, we could assign ESPN to cable
channel 1, HBO as cable channel 2, SHO as cable channel 3, etc. This assignment

20 would be published by the television guide publications.

The video cassette recorder apparatus, such as the remote controller, the VCR
unit or both, could then be provided with two (2) extra modes: “set" and "cable
channel”. One way of providing the user interface to these modes would be to provide
two (2) extra buttons: one called SET and one called CABLE CHANNEL. The

25 buttons could be located on the video cassette recorder unit itself or located on a
remote controller, as shown in FIGs 1, 3 and 5, where SET is element 168 and
CABLE CHANNEL is element 170. Of course, other user interfaces are possible.

Next, the television viewer would have to go through a one-time "setting”

procedure of his VCR for all the cable channels that he would !ikelj watch. This

30 _ “setting" procedure would relate each of the assigned numbers for each cable channel
to the channel number of the local cable carrier. For example, suppose that the local
cable carrier uses channel 6 for ESPN, then cable channel number 1 could be assigned
to ESPN, as shown in the following table.

35
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r nforn% %9{;1"- deci mal conpressed co'des- FIG 27 is a flolyhg/ ’{fﬁé"

decoding conpressed codes into program channel, dat'e;

length information; FIG 28 is an enbodi nent of an assi gned channel

nunber/ l-ocal channel number tabl e; FIGs. gﬁcand 29b are exanples of a
printed advertisement and a tel evision broadtast adverti sement show ng the
use of a decimal code for information (I code); FIG 30 is a flow graph for
entr‘-_g of an | code into the apparatus of FI&G 15; FIG 31 is a flow graph

for encoding chagage Chidnge and lmggidd (CTL) i niGhaddel Number in

Name Cahle Chan, :No, . the local cable carrier
g EPSN TR > : 6
HBO 2 o e 24
SHO 3 _ 23
10
i)lS 8 '25
15 The user could pet;t'orrr; the “setting" procédﬁre by pushing the buttons on his remote

controller as follows:

SET 06 CABLE CHANNEL | PROGRAM

SET 24 CABLE CHANNEL 2 PROGRAM
20 SET 23 CABLE CHANNEL 3 PROGRAM

SET 25 CABLE CHANNEL 8 PROGRAM

The “setting” procedure would create a cable channel address table 162, which
would be loaded into RAM 52 of command controller 36. For the above example, the
25 cable channel address table 162 would have the following information.

CABLE CHANNEL ADDRESS TABLE 162

I 6
24

30 | 3 23
8 25

35

After the “setting” proceduré is performed, the TV viewer can now select cable
channels for viewing by the old way: eg. pushing the key pad buttons 24 will select
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| code, F|G..32 is a flow graph for decoding an I. code cha ' d
| engt ﬁw ’)I,Z“Qnd FIG 33 illustrates the rel ationship of B{@U§%§}r@7§(ﬁd

validity period codes. -7- Description of the Preferred Enbodi nents
23-
1 HBO. He can also do it the new way: eg. by pushing CABLE CHANNEL 2, which

will also select HBO. The advantage of the new way is that the television guide will
publish {C2) next to the program description, so the viewer will just look up the
assigned channel number jidentifier instead m“"havirig to remember. that HBO is local
S cable channel 24. When the CABLE CHANNEL button is pushed, command
controller 36 knows that it will fook up the local cable cﬁannel number in cable channel
address table 162 to tune the VCR to the correct channel.
For timer preprogramming and for using the compressed G-code, a way to
differentiate between broadcast and cable channels is to add an eighth channel bit,
10 which would be set to 0 for normal broadcast channels and 1 for cable channels such
as HBO. This eighth channel bit could be one of the low order bits such as the third
bit C,; out of the eight channel bits, so that the number of bits to” specify popular
channels is minimized, whether they be normal broadcast or cable channels. For a
normal broadcast channel, the 7 other bits can be decoded according to priority vector
15 C table 124. For a cable channel, the 7 other bits can be decoded according to a
separate cable channel priority vector table 160, which could be stored in ROM 54 of
microcontroller 36. The cable channel priority vector table can be set ahead of time
for the entire country or at least for an area covered by a particular wide area television
guide publication.
20 A television guide that carries the compressed code known as the G-code will

now print the cable channel information as follows:

6:30 pm
[C2] HBO  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX (4679)
25 xxxxxx(program description)xxxxxxXxxxx

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

The [C2] in front of HBO reminds the viewer that he needs only to push CABLE
CHANNEL 2 to select HBO. The (4679) is the G-code indication for this particular
30 program. '
FIG. 8 shows a section of a television guide. The cable channels all have an
assigned cable channel number 188 after the cable channel mnemonic. Other than that
the cable channel information is arranged the same as the broadcast channels with a
compressed G-code 212 associated with the channel.
35 For timer preprogramming, the viewer need only enter the number 4679
according to the unit’s G-code entry procedure, eg. PROG 4679 PROG. The G-code
. ‘decoder unit will decode this G-code into “cable channel 2" and will also signal the . ...
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Referrwgd}ggﬁi?ut he draw ngs, and nore partlcul arly, to Flmsézpﬁ{?gol -S

shown anap s for using encoded video recorder/player

preprogranm ng i nformation 10 according to this invention. The primary
conponents include a renote controller 12 d a video cassette
recorder/player with G code decoder 14, whi can be controlled by renDte

controller 12 via a comrand S|3%nal 16. The renpte controller 12 can have a
nunbdr of keys, SHMBANd;coBirolRs 30Uty 3 eable hayrel signal A64.oaseshewn 1w FIGS 1 and2st i on

keys 24, progr a”bé’cﬁuse:iﬁe @m AR bik el By l"Thﬁemdaﬁ@umﬁasnﬁatltﬁb Ghodé aet &
controller 12 tha nds .t he

proper command sF%I‘f'af aq te'fs I‘Fg‘?“%?ﬁ?kg%ﬁ"ﬁwnmf Eﬁﬁ?gﬁ“ﬁ &h?‘%gfrf’e‘laf‘l‘ﬂ&“cﬂaéde
28. Except for t h&n@sﬁmdﬁed earlier in the “setting” procedure, the command controller, if it has

S received a cable channel signal, will mmednately look: up 2 in the cable channel
address table 162 to tramslate it to cable channel 24, which will be used as the
recording channel at the appropriate time. By aséo_ciza_t;ing tlie G-code with the assigned -
cable channel number rather than the local cable channel number, the G-code for that
program will be valid in the whole local area, which may have many different cable

10 carriers each of which may have different local cable channel numbers.

To include the cable channel compressed G-code feature, the decoding and
encoding algorithms are as shown in FIGs 9 and 10, respectively.- The encoding

~ should be explained first before the decoding. The primary change in FIG. 10 from

FIG. 7 is that a cable channel priority vector table 160 has been added and is used in

15 look up priority step 180 if a cable channel is being encoded. Also if a cable channel
| is being encoded then the cable channel bit is added in the correct bit position in the
convert C,D,T,L, to binary numbers step 182. This could be bit C,, as discussed

before. The bit hierarchy key could be determined as before to compress the number

of bits in the most popular programs; however, it needs to be 23 bits long to

20 accommodate the cable channel bit: The maximum compressed G-code length could
still be 7 digits, because 2*'= 8,388,608.

The decoding is shown in FIG. 9 and is just the reverse of the encoding
process. Afer step 108, test cable channel bit 174 is added and effectively tests the
cable channel bit to determine if it is a "1". }f so then the command controller 36 is

25 signaled via cable channel signal 164 of FIGs. | and 2 that the CDTL 118 that will be
sent to it from G-code decoder 38 is for a cable channel. Then the command controller
knows to laok up the lacal cable carrier channel number based on the assigned cable
channel number. In steép 176 of FIG. 9, the priority vector tables including the cable
channel priority vector table 160 are used to look up the CDTL 118 information.

3 An aiternate to having the command controller receive a cable channel signal
164 is for the G-code decoder to perform all of the decoding including the conversion
from assigned cable channel number to local cable carrier number. This would be the
case for the remote controller implementation of FIG. 3. FIG. 11 shows the
implementation of the entire decode algorithm if this step is included. All that needs

35 to be added is convert assigned channel to local cable carrier channel step 166, which
performs a lookup in cable channel address table 162, if the cable channel bit indicates
that a cable channel is involved. Step 166 effectively replaces step 174 in FIG. 9.

This Sheet Has Been

T



SW t'chmggn'zgﬂe renote controller 12 in FIG 1, the renot epcpruisoRrioyso 12
Is essentially the sane as any other renpote controller in function. The

G code switch 22 is provided just to allow the user to | ock the renote
controller 12 in the G code node whil e usi a G code, which is the narre
gi ven to the conpressed code which is the éncoded CDTL i nformation,

Tor efcoul d be Used,  SRITY Buednit RaR HARRAE I mudpd? °fp$f§g$§%$hﬁ'aé Ef’“g“
woul d | ookup t hep@mgummed Sige durGroodygretly sinplifiesshe protess of énteriBg poagrams) t he
et M) | i 0 B VB85 1Bk A o i ¥ el o

) programs; however, some existing VCRs can oh!y store up to four (4) programs, whlle

5 some can store as many as eight. Thus, the user may get easily frustrated by the
programming limitations of the VCR.

One approach to this problem, is tu perform the compressed G-code decoding
in the remote controller and provide enough memory there to store a large number of
programs, eg. 20 or 40. The remote controller would have the.capability of

10 transferring periodically several of these stored programs at a time to the VCR main
unit. To provide this capability, extra memory called stack memory 76 is required
inside the remote unit, as shown in FIG. 12, which other than that is-identical to FIG.
4. Stack memory 76 can be implemented with a random access memory, which may
in fact reside in the microcontroller itself, such as RAM 62.

15  The stack memory 76 is where new entry, insertion & deletion of timer
preprogramming information is carried out. It is also where editing takes place. The
top memory locations of the stack, for example the first 4 locations, correspond exactly
to the available timer preprogramming memory in the VCR main unit. Whenever the
top of the stack memory is changed, the new information will be sent over to the VCR

20 main unit to update it.

FIG: 13 shows the sequence of events when the user enters a G-code program
on the keypad of the remote controlier. For illustration purposes, suppose the VCR
main unit can only handie four (4) programs. Suppose also that the stack memory
capacity is 20 timer preprograms. Referring to the flow chart in FIG.13, when the

25 user enters a G-code in step 230, the microcontroller 60 first decodes it into the CDTL
information in step 234 and displays it on the display unit with the additional word
"entered” also displayed. The microcontrotler then enters the decoded program into
the stack fnemory in step 236.

If this is the first program entered, it is placed at the top location of the stack

30 memory. If there are-already programs in the stack memory, the newly entered
program will first be provisionally placed at the bottom of the stack memory.  The
stack memory will then be sorted into the correct temporal order in step 240, so that
the earliest program in time will appear in the top location and the last program in time
will be at the bottom. Notice that the nature of the temporally sorted stack memory

35 is such that if stack memory location n is altered, then all the locations below it will

" be altered.
For example, suppose the stack memory has six (6) entries already temporally
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(CDTL) commands. In order to understand the advantages of using a G code,
it is NEPBB(I261> describe the best of the current state of ¥ /10740 ch
is "on screen progranmm ng” with direct numerial entry. This technique

i nvol ves about 18 keystrokes and the user has to keep switching his view
back and forth between the TV screen and t#é-renote controller whilke
entering the CDTL information. This situation may be akin to a user. having
to dilal an 18 di gpderet cdrdphmeecenmyribeneredivhesertemptiral @rdering piagesat pHocatioh3dk.

The number of keygnd MY Qi ﬁ%ﬂg ff'ﬁﬁs é?ﬂ’h} ﬁi&id&&i ﬂ?ocl%?a%ﬂ 31 Ridrthalidn &gfch'%? .
tend to induce errdts.” "ATyplCa eyl g sequence tor timer recording using
on-screen CDTL inlocation 3, 4, 5, 6 will be shifted to locations 4, 5, 6, and 7. Locations 1 and 2 will

' remain unchanged. h ' AR

5 The microcontroller 60, after doing the temporal ordering, Eﬁ‘ecks in""'s't"ep 242
whether the first n entries have changed from before, where for the current g:_c_a‘ﬁiple
n equals 4. In this case, since a new program has been entered intb-lo_c‘:‘atioﬁ 3', what
used to, be in location 3 now moves to location 4. Since the VCR's main unit program
menu of 4 entries should correspond exactly to location 1 through 4 of the stack

10 memory; entries 3 and 4 on the VCR main unit must now be revised. The
microcontrolier therefore sends out the new entries 3 & 4 to the main unit, in step 244
of FIG. 13. If the newly entered program, after temporal ordering, gets entered into
location 5, then entries | thrbugh 4 have not changed from before and the
microcontroller will not send any message to the VCR main unit and the

15 microcontroller will just resume monitoring the clock 85 and the keyboard 88 as per
step 246. It is assumed that when the user enters the G-code in step 230, the remote
controiler is pointed at the VCR main unit. The other steps of FIG. 13 happen so fast
that the changes are sent in step 244 while the remote controller is still being pointed
at the VCR main unit.

20 If the user decides to delete a program in step 232, the deletion is first carried
out in the stack memory. If the first 4 entries are affected, the microcontroiler will
send the revised information over to the VCR main unit. If the first 4 entries are not
affected, then again the remote controller unit will not send anything. The deletion
will only change the lower part of the stack (lower meaning location 5 to 20). This

25 new information will be sent over to the VCR main unit at the appropriate time.

In the meantime, the VCR main unit will be carrying out its timer
programming function, completing its timing preprogramming entries one by one. By
the time all 4 recording entries have been completed, the stack in the remote must send
some new entries over to "replenish” the VCR main unit (if the stack has more than

30 4 entries).

The real time clock 85 in the remote controller unit is monitored by the
microcontroller to determine when the programs in the main unit have been used up.
Referring to the flow chart in FIG. 14, the microcontroller periodically checks the
clock and the times for the programs at the top of the stack in step 250 (say the first

35 4 entries), which are identical to the VCR’s main unit’s menu. If on one of the
periodic checks, it is determined that the recording of the main unit’s menu is

.. complete, then if there are more entries in the stack, which is tested in step 252, the
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rogranyy |.S.as follows: PROG 2 1 15 07 30 2 08 00 2 04 P The first
Brogram&%fgﬂ ey 26 enters the progranm ng node. -Then a BLA(URL10750
nunmericals key 20 are pushed. The 2 neans it is timer recording rather than
time setting. The 1 nmeans the user is now epntering the settings for program
+1. The 15 is the date. The 07 is starting o(r. The 30 is a starting

- mnute. The 2 neans pm _The next se(i]_ue.nce 08 00 2 is the stopping tinme. The
04 id channel nufiselay upijtyli bg setitp@ blinking mode or display a blinking message in step 258

to aiert the user to send more programs. Next time the user picks up the remote unit,
the blinking will remind him that the VR main unit’s program menu has been
completed and it is time to replenish the VCii main unit with program entries stored

5 in the remote. The user simply picks up the remote and points it towards the VCR

main unit and presses "ENTER". This will "pop" the top of the stack memory in step

260, ie. pop all the entries in the stack up by four locations. The microcontroller will-
then send the new "top of the stack" (ie. top 4 entries) over to the VCR main unit in
step 262. This process will repeat until the whole stack has been emptied.

10 - Another preferred embodiment of an apparatus for using compressed codes for
recorder preprogramming is the instant programmer 300 of FIG. 15. The instant
programmer 300 has number keys 302, which are numbered 0 through 9, a CANCEL
key 304, a REVIEW key 306, a WEEKLY key 308, a ONCE key 310 and a DAILY
(M-F) key 312, which -are used to program the instant programmer 300. A lid

15 normally covers other keys, which are used to setup the instant programmer 300.
When lid 314 is lifted, the following keys are revealed: SAVE key 316, ENTER key
318, CLOCK key 320, CH key 322, ADD TIME key 324, VCR key 326, CABLE key
328, and TEST key 330. Other features of instant programmer 300 shown on FIG.
15 are: liquid crystal display 350 and red warning light emitting diode 332. The front

20 elevation view FIG. 16 of instant programmer 300 shows front infrared (IR) diode 340
mounted on the front side 338. By placing instant programmer 300 in front of the
equipment to be programmed such as-video cassette recorder 370, cable box 372, and
television 374, as shown in FIG. 19, the f'ront infrared (IR) diode 340 can transmit -
signals to control program recording. An IR transparent cover 336 covers additional

25 IR transmission diodes, which are explained below.

FIG. 18 shows a detail of the liquid crystal display 350. Certain text 354 is
at various times visible on the dispiay and there is an entry area 356. Time bars 352
are displayed at the bottom of the display and their function is described below.

A companion element to the instant programmer 300 is the mounting stand

30 360, shown in FIG. 17, which is designed to hold instant programmer 300 between left

' raised side 362 and right raised side 364. The instant programmer 300 is slid between
left raised side 362 and right raised side 364 until coming to a stop at front alignment.
flange 365, which is at the front of mounting stand 360 and connected across left raised
side 362 and right raised side 364, as shown in FIG. 17A. Together elements 362, 364

35 and 365 provide alignment for instant pmgramrher 300 so that IR transparent cover 336
and the IR diodes 342, 344, 346 and 348, shown in FIG. 17 are properly aligned for
transmission, when the instant programmer is used as shown in FIG. 2Q. The
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PROG i s h|t a ain to exit the programnode. By contrast, this corrmand ul'd’
have be®@ 9%, " and entered in a typical G code sequence EQ(HS?%{M"SGPROG
1138 PROG To di stinquish that the conmand is a coded G code, the G code
switch 22 should be turned to the "ON' p03|t|on I nstead of having a
switch, a separate key "G' can be used. The2® code programing keystroke:
sequence woul d then be: G 1138 PROG The use of a G code does not preclude
"on- skreen” conf imouatingsianst360 has g aignment flangs366: Viieh hasshapuspase efaligningrtiend .

When the keystrokgs ERROGE hbaiting R 360, which is defined as the edge along which alignment '
flange 366 is located, along the front side of a cable box or VCR, or similar unit asy, -

o -shown in FIG. 20. When aligned as shown il-l*FlG. 20, the mounting stand 360 align_sf'
5 the instant programmer 300 so that the left IR diode 342, down IR diode 344, two bick e
IR diodes 346 and right IR diode 348, as shown in FIG. 17, are in position to transmit ~. = -
signals to video cassette recorder 370 and c¢able box 372, as necessary. If the VCR .
and/or cable box functions are located within the television 374 itself, then the instant
programmer 300 could be positioned to transmit to the television 374, either in the
10 manner of FIG. 19 or by placing the mounting stand on top of the television in the
mannér of FIG. 20.
By using mounting stand 360, the user only need to align the” mounting stand
360, and the instant programmer 300 once with the equipment to be programﬁxed rather
than having the user remember to keep the instant programmer 300 in the correct
15 location to transmit via front infrared (IR) diode 340, as shown in FIG. 19. Current
experience with various remote controllers shows that it is difficult at best to keep a
remote controller in a fixed location, for example, on a coffee table. The mounting
stand 360 solves this problem by locating the instant programmer 300 with the
equipment to be controlled. The left IR diode 342, down IR diode 344, two back IR
20 diodes 346 and right IR diode 348 are positioned to transmit to the left, downward,
backward, and to the right. The downward transmitter assumes that mounting stand
" 360 will be placed on top of the unit to be programmed. The left and right
transmission allows units to the left or right to be programmed. The backward
transmission back IR diodes 346 are provided so that signals can bounce off walls and
25 other objects in the room. The front IR diode 340, the left IR diode 342, the right IR
diode 348 and the down IR diode 344 are implemented with 25 degree emitting angle
diodes. Two back IR diodes are provided for greater energy in that direction and are
implemented with 5 degree emitting angle diodes, which focus the energy and provide
for greater reflection of the IR energy off of walls or objects in the room.
30 Most VCR’s and cable boxes can be controlled by an infrared remote
controlier; however, different VCR’s and cable boxes have different IR codes.
Although there are literally hundreds of difterent models of VCR’s aﬁd cable boxes,
there are fortunately only tens of sets of IR codes. Each set may have a few tens of

"words” that represent the different keys required, e.g. "power", "record”, "channel
‘35 up”, "channel down”, "stop”, "0", "1", "2" etc. For the purpose of controlling the
VCR and cable box to do recording, only the following "words” are required: "0,

SLRLERE Mg mgT 6T, *7v, "8", "9", "power”, "record”, "stop". The IR codes
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are en t HehisSh cefln the "ON' p05|t|on t
be dec%%gél\r%ww t Wﬁm‘ di splay the fol I ovm ng Eggg‘ﬁ%%
DATE START TI ME S EL 1138 7: 30 PM

8:00 PM . 4 In order for the G code flﬁ— be useful it nmust be decoded
and appafatus for that purpose nust be provfded. Referring t0o FIG 1, a

Vi deo cassette recorder/player with G code decoder 14 is provided to be
used &i n conj unct iferthegetwords fastall e sety are stgred n thy remosy R Hte i8Sty progrenment
fromthe remote @wtmul Rlocheediif nﬁ&a&ﬂth:v 360 8f PRt 2AhROE. 3Budiitsehp b ald ed

to eI ectrical signals conmy [ Fecei 30. :‘The electrical
?nstant programmer 303 tsh %ser mteractwe}{y inputs to thednstant programmer 300

the type and model of his VCR and cable box. The correct sef. ﬂf IR codes will be
5 7 recalled from memoary during the actual control process.” “In the Gase where the user
) only has a VCR, the infrared (IR) codes for that partlcqlar VCR wy;ﬂ be recalled to
contro! the VCR. In the case where the user has a VCR éh_q! ax:abl'é"l‘mx, the IR codes-
"power”, "record”, "stop" will be recalled from the set that corresponds to the VCR
whereas the IR codes for "0" through “9* will be recalled from the set that corresponds
10 to the cable box. The reason is that in this case, the cable box controls the channel
switching. Hence the channel <witching signals "0" through "9" must be sent to the
cable box instead of the VCR. -
Initially, the user performs a setup sequence. First, the user looks up the
number corresponding to the model/brand of VCR to be programmed in a table, which
15 lists the VCR brand name and a two digit code. Then with the VCR tuned to Channel
3 or Channel 4, whichever is normally used, the user turns the VCR “OFF". Then the
user presses the VCR key 326. When the display shows VCR, the user presses the
two-digit code looked up in the VCR model/brand table (for example 01 for RCA).
The user points the instant programmer 300 at the VCR and then presses ENTER key
20 318. The red warning light emitting diode 332 will flash while it is sending a test
signal to the VCR. If the VCR turned "ON" and changed to Channel 09, the user
presses the SAVE key 316 and proceeds to the set clock step. If the VCR did not turn
"ON" or turned "ON" but did not change to Channel 09 the user presses ENTER key
318 again and waits until red warning light emitting diode 332 stops flashing. The
25 instant programmer 300 sends the next possible VCR code, while the red warning light
emitting diode 332 is flashing. If the VCR turns "ON" and changed to Channel 09 the
user presses SAVE key 316, otherwise the user presses ENTER key 318 again until
the VCR code is found that works for the VCR. The dispiay shows "END" if all
possible VCR codes for that brand are tried. If so, the user presses VCR key 326 code
30 ' 00 and then ENTER key 318 to try all possible codes, for all brands, one at a time.
Once the proper VCR code- has been found and saved, the next setup step is
to set the clock on instant programmer 300. First; the user presses the CLOCK key
320. When the display shows: “YR:", the user presses the year (for example 90), then
presses ENTER key 318. Then the display shows “MO:", and the user presses the
35 month (for example 07 is July), and then presses ENTER key 318. This is repeated
for "DA:" date (for example 01 for the ist), "Hr:* hour (for ,example 02 for 2
v'clock), "Mn:" minute {for example 05 for 5 minutes), and "AM/PM:" 1 for AM or



signal s are sent tThi SE |l er 36, whi ch interprets the commands
and deMP #3A261how t mwen% ‘g commands. As shown i n B§T4USP2/1075¢ o

al so possible for tk&lﬂﬁMﬂ ﬂ roller 36 to receive commands fromthe
nanual controls 34 t ly built into a VCR |If the command
controller 36 determines that a G code was-¥eceived then the G code wll be

sent to the G code decoder 38 for decoding. The G code decoder 38 converts
the & code into ZHiPMnfAfterabis sequench; thirdisplay siitistioy 1SAVE diona fiei sssondsahd er

a9 Tt et 4" or iR SRR Ty RIPBEATH AlhelrimPahd hart Biapidie BeddTindrpa 2154 A
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programming 40 Next, if the instant programmer 300 is also to be used as a cable box

5 controlier, then the setup steps are as follows. Flrst the number corresponding to the

' model/brand of cable box (converter) to be wntrolled x§ looked up in a cable box
model brand table, that lists cable box brands and corr&spondmg two digit codes. The -

VCR is tuned to Channel 03 or 04 and turned "OFF". Then the cable box is tuned to

Channél 02 or 03, whichever is normal, and left "ON". Then the CABLE key 328 is

10 pressed. When the display shows: “CA B-:" the user enters the two digit code looked

up in cable box model brand table, points the instant programmer 300 at the cable box

(converter) and presses ENTER key 318. The red warning light emitting diode 332

will flash while it is sending a test signal to the cable box. If the cable box changed

to Channel 09: then the user présses SAVE key 316; however, if the cable box did not

15 change to Channel 09 the user presses ENTER key 318 again and waits until red

warning light emitting diode 332 stops flashing, while the next possible code is sent.

This is repeated until the cable box changes to Channel 09 and when it does the user

presses SAVE key 316. If the display shows "END" then the user has tried all

possible cable box codes for that brand. If so, the user presses cable code 00 and then

20 ENTER key 318 to try all possible brand’s codes, one at a time.

For some people (probably because they have cable or satellite), the channels
listed in their television guide or calendar are different from the channels on their
television or cable. If they are different, the user proceeds as follows. First, the user
presses the CH key 322. The display will look like this: "Guide CH TV CH". Then

25 the user presses the channel printed in the television guide or calendar (for example,
press 02 for channel 2), and then the user presses the channel number that the printed
channel is received on through histher local cable company. Then the user presses

" ENTER key 318. This is repeated for each chamiel' listing that is on a different channel
than the printed channel. When this procedure is finished the user presses SAVE key

30 316. |

Typically the television guide or calendar in the area will have a chart
indicating the channel number that has been assigned to each Cable and broadcast
channel, for example: HBO, CNN, ABC, CBS, NBC, etc. - This chart would
correspond, for example, to the left two columns of FIG. 28. For example, suppose

35 the television guide or calendar has assigned channel 14 to HBO but the user’s cabie

* company delivers HBO on channel 18. Since the channel numbers are different, the
user needs to use the CH kéy 322. The user will press the CH button (the two blank
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progranm ng 40 function turns the record/plgéback 44 function "ON' to
record. At the sanme time the tuner 46 is tofed to the proper channel in the
tel evision signal 18. Later the-user can conmand the record/ pl ayback 44
function to a pl spasescundanie displaydGuide Ok will fipsidm Theasenthen pressed b4. dnownghei t or
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controller 36 keep all_the CDIL rnformation jnstead of sending it to the
ti me/ channel pr Og}e_g_,ﬁhrﬁa{ key 318. This is rep: sed fp_f each channel that is different. When
- finished; the yser.presses SAVE key.216. ;
5 . L }‘If:fér'fthe cﬁ-ﬁﬁhe{ settings have been saved, the user may review the settings
by pressing_'.;-‘_CH key 3._;2‘and then REVIEW key 306. By repeated pressing of the
R_EV:IEW' fc'éy 306 each of the set channels will scroll onto the display, one at a time. -
Then the user can test to make sure that the location of the instant programmer
300 is a good one. First, the user makes sure that the VCR is turned "OFF" but
10 plugged in and makes sure that the cable box (if there is one) is left "ON". Then the
user can press the TEST key 330. If there is only a VCR, then if the VCR turned
"ON", changed to channél 09 and started recording, and then turned-"OFF", then the
VCR controller is located in a good place. |
If there is also a cable box, then if the VCR turned "ON", the cable box turned
15 to channel 09 and the VCR started recording, and then the VCR stopped and turned
“OFF*, then the instant programmer 300 is located in a good place.

To operate the instant programmer 300, the VCR should be ieft OFF and the
cable box ON. The user looks up in the television guide the compressed code for the
program, which he/she wishes to record. The compressed code 212 is listed in the

20 television guide, as shown in FIG. 8. The television guide/calendar that would be used
with this embodiment would have the same elements as shown on FIG. 8 except that
element 188 of FIG. 8 is not required. The compressed code 212 for the program
selected by the user is entered into the instant programmer 300 by using the number
keys 302 and then the user selects how often to record the program. The user presses

25 the ONCE key 310 to record the program once at the scheduled time, or the user
presses the WEEKLY key 308 to record the program every week at the same scheduled
time until cancelled or the user presses the DAILY (M-F) key 312 to record the
prc)gram each déy Monday through Friday at the same scheduled time until cancelled.
This is most useful for programs such as soapbox operas that air daily, but not on the

30 weekend. To confirm the entry, the instant programmer 300 will immediately decode
the compressed code and display the date, channel and start time of the program
entered by the user. The length of the entered program is also displayed by time bars
352 that run across the bottom of the display. Each bar represents one hour (or less)
of program.

35 Then the user just needs to leave the instant programmer 300 near the VCR and
cable box so that commands can bhe transmitted, and at the right time, the instant
programmer 300 will turn "ON" the VCR, change to the correct channel and record
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peri od'jvg I%‘B%éédimmﬁiiuwmﬁte command control |l er woul @?Fé#%é}ﬂﬁo
comands to the ti ranm ng 40 to turn on and off the recorder
and to tuner 46 to cause it to tune to the right channel at the right tine
according to the CDTL information. The clock-42 is al-so an input to G code
decoder 38, which allows .the G code decoding to be a function of the clock,

whi cl | ends a methepregrashi-apd theniterp the) VORe"OFF". The user must just make sure to insert
a blank tape..
- »The REVIEW key 306 allows the user to step through the entered programs.
These are displayed in chronological order, b)lr'date and time. Each time the REVIEW
5 . ke§‘366 is’ﬁi'esse,d, the next program is displayed, until “END" is displayed, when all
the -entered prgg"réms have been displayed. If the REVIEW key 306 is pressed again
the display will return to the current date and time.
If the user wishes to cancel a program, then the user presses REVIEW key 306
until the program to cancel is displayed, then: the user pressés CANCEL key 304. The
10 display will say "CANCELLED". Also, any time the user presses a wrong number,
pressing the CANCEL key 304 will allow the user to start over.
Certain te!eﬁision programs, such as live sports, may run over the scheduled
time slot. To ensure that the entire program is recorded, the user may press the ADD
TIME key 324 to increase the recording length, even while the program is being
15 recorded. The user presses the REVIEW key 306 to display the program, then presses
ADD TIME key 324. Each time ADD TIME key 324 is pressed, 15 minutes is added
to the recording length.
When the current time and date is displayed, the amount of blank tape needed
for the next 24 hours is also displayed by the time bars 352 that run across the bottom
20 of the display. Each bar represents one hour (or less) of tape. The user should check
this before leaving the VCR unattended to ensure that there is enough blank tape.
Each time a program code is entered, the instant programmer 300 automatically
checks through all the entries to ensure that there is no overlap in time between the -
program entries. ' If the user attempts to enter a program that overlaps in time with a
25 program previously entered, then the message "CLASH" appears. Then, as
summarized by step 432 of FIG. 23, the user has the following options: 1) if the user
wishes to leave the program previously entered and forget ahout the new one, the user
does ndthing and after a short time delay, the display will return to show the current
time and date; 2) if the user wishes the program which starts first to be recorded to its
30 end, and then to record the remainder of the second program, then the user presses
ONCE key 310, DAILY (M-F) key 312, or WEEKLY key 308 again (whichever one
- the user pushed to enter the code). If the programs have the same starting time, then
the program most recently entered will be recorded first. If on being notified of the
"CLASH", the user decides the new program is more important than the previously
35 entered program, then the user can cancel the previously entered program and then re-
enter the new one. .

In some locations, such as in some parts of Colorado, the cable'system airs



decod techm un“ X arder to copy.- O course ' LLES

t hat Y‘ﬁg Wmﬂjﬂmm so be a function of the‘;‘lé@é:?iwg@
p055| “bl e real [ zatl nd controller 36 and the G code decoder 38
is shown in FIG 2. The command controller 36 function can be realized with
a m.croprocessor 50, a random access: rrermT39‘ 52 and a read only nmenory 54,
which is used for program storage. The i-nput/output 56 function i s adapted
to keceive conmmmeshinmelnithree (3)dnwadaterdiagien thansthe times lisied in the lacalfgleyision

control s 34 an?!h Gl Phi ?%du%%o tiniaCliifrSretdd Béﬁemﬁh B whether ﬂie@hﬁﬁlelais rédeivell he

clock 42, and etlrre annel progranmm ng 40 tion.
~micr opr ocessor @R ast @’r‘ﬂ%ﬁ%ﬁll'ﬁé#‘da ‘@'é‘t?déeh'éfs’e%é

Do the time listed in the telev ~gu1de the prowdure is as follows. First the user enters
5 the code for the program and then presses SAVE key 316 (for +) and then presses -

ONCE key 310, DAILY (M-F) key 312, or WEEKLY key 308, as desired. For the

user to record the program 3 hours earlier than the time listed in the television guide

H1e program 3 lt]ours later than

the procedure is as follows. First the user enters the code for the program and then
presses ENTER key 318 (for -) and then presses ONCE key 310, DAILY (M-F) key
10 312, or WEEKLY key 308, as desired. The instant programmer 300 will display the
time that the program will he recorded, not the time shown in the television guide.
There are certain display messages to make the instant programmer 300 more
user friendly. The display "LO BATT" indicates that the batteries need replacement.
“Err: ENTRY" indicates an invalid entry during set up. "Err: CODE" indicates that
15 the program code number entered is not a valid number. If this is displayed the user
should check the television guide and reenter the number. “Err: DATE" indicates the
user may have: tried to select a daily recording (Monday to Friday) for a Saturday or
Sunday program; tried to select weekly or daily recording for a show more than 7 days
ahead, because the instant programmer 300 only allows the weekly or daily recording
20 option to be used for the current weeks’ programs (£7 days); or tried to enter a
program that has aiready ended. "FULL" indicates that the stack storage of the
programs to be recorded, which is implemented in random access memory (RAM)
inside the instant programmer 300 has been filled. The user could then cancel one or
more programs before entering new programs. “EMPTY" indicates there are no
25 programs entered to be recorded. The number of programs to be recorded that can be
stored in the instant programmer 300 varies depending on the density of RAM available
and can vary from 10 to more.
FIG. 21 is a scﬁematic of the circuitry needed to implement the instant
programmer 300. The circuity consists of microcomputer 380, oscillator 382, liquid
30 crystal display 384, key pad 386, five way IR transmitters 390 and red warning light
emitting diode 332. The microcomputer 380 consists of a CPU, ROM, RAM, /O
ports, timers, counters and clock. The ROM is used for program s;torage and the
RAM is used among other purposes for stack storage of the programs to be recorded.
The liquid crystal display 384 is display 350 of FIGs. 15 and 18. The key pad 386
.35 implements all the previously discussed keys. The five way IR transmitters 390
consists of front infrared (IR) dlode 340, left IR diode 342, down IR diode 344, two
back IR diodes 346 and right IR dlode 348. FIG. 22 shows the detailed schematic of
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read only nenory 64 f tabl e storage. The clock 42 can be read
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part, whlch can interface dlrectly w:th the dlsplay, the keypad, the light emitting diodes
ey and the oscillator. The 25 degree IR diodés can be implemented with NEC 313AC
-] parts and the 5 degree IR diades can be implement with Liton 2871C IR diodes.

The flowcharts for the program that is stored in the read only memory (ROM)
of the microcomputer 380 that executes program entry, review and program
cancellation, and record execution are illustrated in FIGs. 23, 24, and 25, respectively.
The FIG. 23 for program entry, which process was described above, consists of the

10 following steps: display current date, time and time bars step 402, which is the
quiescent state of instant programmer 300; scan keyboard to determine if numeric
decimal compressed code entered step 404; display code as it is entered step 406; user
checks if correct code entered step 408 and user presses CANCEL key 304 step 428;
user advances or retards start time by three hours by pressing SAVE key 316 or

15 ENTER key 318 step 410; user presses ONCE key 310, WEEKLY key 308 or DAILY
key 312 key step 412; microcomputer decodes compressed code into CDTL step 414;
test if conflict with stored programs step 416, if so, display "CLASH" message step
420, user presses ONCE key 310, WEEKLY key 308 or DAILY key 312 step 422,
-then accommodate conflicting entries step 432, as described above in the discussion of

20 the "CLASH" options, and entry not saved step 424; set display as date, channel, start
time and duration (time bars) for ONCE, or DA, channel, start time and duration for
DAILY, or day of week, channel, start time and duration for WEEKLY step 418; user
presses ADD TIME key 324, which adds 15 minutes to record time step 426; user
checks display step 430; enter program on stack in chronological order step 434

25 wherein the stack is a portion of the RAM of micracentroller 380; and calculate length
of tape required and update time bars step 436.

The FIG. 24 flowchart for review and cancellation, which process was
described above, consists of the following steps: display current date, time and time
bars step 402; REVIEW key 306 pressed step-442; test if stack empty step 444, display

30 "EMPTY" step 446, and return to current date and time display step 448; display top
stack entry step 450; user presses ADD TIME key 324 step 452 and update time bars
step 460; user presses REVIEW key 306 step 454 and scroll stack up one entry step
462; user presses CANCEL key 304 step 456 and display "CANCELLED" and cancel
program step 464; and user does nothing step 458 and wait 30 seconds step 466,

35 wherein the 30 second timeout can be implemented in the timers of microcomputer
380.

The FIG. 25 flowchart for record execution, which is the process of
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Schol z 26 and LED 332 blinking for 30 seconds step 476; dnsplay ‘channel, start time and blinking
5 "START" message step 478, is correct start time reached step 480 and send power ON
signal to VCR and display "REC" message step 482; test if a cable box is input to
VCR step 484, send channel switching signals to VCR step 486 and send channel
switching signals to cable box step 488; send record signals to VCR step 490; compare
stop time with current time step 492, test if stop time reached step 494 and display
10 - “END" message step 496; send stop signals to VCR step 498; send power OFF signal
to VCR step 500; and pop program stack step 502.

FIG. 26 is a tlowchart of the method for encoding channel, -date, time and
length (CDTL) into decimal compressed code 510. This process is done “offline” and
can be implemented on a general purpose computer and is done to obtain the

15 compressed codes 212 that are included in the program guide or calendar of FIG. 8.
The first step in the encoding method is the enter channel, date, time and length
(CDTL) step 512 wherein for a particular program the channel, date, start time and
fength CDTL 514 of the program are entered. The next step is the lookup assigned
channel number step 516, which substitutes an assigned channel number 522 for each

20 channel 518. Often, for example for network broadcast channels, such as channel 2,
the assigned channel number is the same; however, for a cable channel such as HBO
a channel number is.éssigned and is looked up in a cable assigned channel table 520,
which would essentially be the same as the first two columns of the table of FIG. 28.
Next, the lookup pfiority of channel, date and time/length in priority vector tables step

25 524 performs a lookup in priority vector channel (C) table 526, priority vector date (D)
table 528 and priority vector time/length (TL) table 530 using the indices of channel,
date and time/length, respectively, to produce the vector C,, D, TL, 532. The use of
a combined time/length (TL) table to set priorities recognizes that there is a direct
relationship between these combinations and the popularity of a program. For

30 example, at 6:30 PM, a short program is more likely to be popular than a 2 hour
program, because it may be the dinner b -r. - ‘

The channel priority table is ord.  so that the most frequently used channels
have a low prioﬁty number. An example of the data that is in the priority vector C
tabie 526 follows. '

35
channel 4 7 "2 3 5 6 11 13 ..
priorisy 0. I 2 3 4 5 6 7
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low number days in a month and the low number priorities would correspond in the
priority vector D table 528 as in the following example.

5 date 1 2 3 4 5 6 7 8 9 10
priority 0 1 2 3 4 5 6 7 8 9

‘The priority of the start fimes and length of the programs could be arranged
in a matrix that would assign a priority to each combination of start times and program
10 lengths so that more popular combinations of start time and length would have a low
priority number and less popular combinations would have a high priority number.
For exampie, a partial priority vector T/L table 530 might appear as-follows.

Priority TL Table
15 TIME 6:30pm 7:00pm 7:30pm 8:00pm
Length (hrs)
S 8 4 7 10
1.0 12 15 - 13 I8
1.5 20 19 17 30

20

Suppose the channel, date, time and length (CDTL) 514 data is channel S,

February 10, 1990, 7:00PM and 1.5 hours in length, then the G,,D,,TL, data 532 for

the above example would be 4 9 19. The next step is the convert C,, D,, TL, to

binary numbers and concatenate them into one binary number step 534, resulting in the

25 data word ...TL,TL,...C,C,...D,D, 536. For the example given above, converting the
...TL,TL,...C,C,...D,D, 536 word to binary would yield the three binary numbers:

...0010011, ...0100, ...01001. The number of binary bits to use in each conversion

is determined by the number of combinations involved. This could vary depending on

the implementation; however one preferred embodiment would use eight bits for C,

30 denoted as C; C; C¢ C; C, C, C, C,, which would provide for 256 channels, five bits
for D,, which can be denoted as D; D, D, D, D,, would provide for 31 days in a

month, and fourteen bits for TL,, denoted as TL,... TL, TL, TL,, which would

provide for start times spaced every 5 minutes over 24 hours and program lengths in

increments of 5 minute lengths for programs up to 3 hours in length and program

35 length in increments of 15 minute lengths for programs from 3 to 8 hours in length.
This requires about 288*(36+20)= 16,128 combinations, which are provide& by the

2**14= 16,384 binary combinations. Altogether there are 8+5+14 = 27 bits of
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5 The next step is to use bit hierarchy key 540, which can be stored in read only
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memory 64 to perform the reorder bits of binary number according to bit hierarchy key
step 538. As described previously, a bit hierarchy key 540 can be any ordering of the
...'l;lf_.TL,...CQC,...D-_.D, 536 bits and in general will be selected so that programs most
likely to be the subject of timer preprogramming would have a low value compressed

10 code 212, which wouid minimize keystrokes. The ordering of the bit hierarchy key
can be determined by the differential probabilities of the various bit combinations as
previously discussed. The details of deriving a bit hierarchy key 540 were described
relative to bit hierarchy key 120 and the same method can be used for bit hierarchy key
540. For example, the bit hierarchy key might be:

15

TLeCy .. TLo C TL, C, L D, D, D, D, D,

27 26 .. 10 9 8 7 6 5 4 3 2 |

The next step is the combine groups of bits and convert each group into

20 decimal numbers and concatenate into one decimal number step 542. For example,

after redrdering according to the bit hierarchy key, the code may be

0000000010100100000i10001001, which could be grouped as

00000000101001000.0010001001. If these groups of binary bits are converted o

decimal as 328‘.137 and concatenated into one decimal number, then the resulting

25 decimal number is 328137. The last enéoding step is the permutate decimal number

step 546, which permutes the decimal number according to permutation function 544

that is dependent on the date 548 and in particular the month and year and provides a

security feature for the codes. After the permutate decimal number step 546, the

decimal compressed code G,,...G:.G. 550 may, for example, be 238731, These encoded

30 codes are then included in a program guide or calendar as in the compressed code
indication 212 of FIG. 8.

FIG. 27 is a flowchart of the method for decoding a decimal compressed code
into channel, date, time and length 560, which is step 414 of FIG. 23. Once the
decimal compressed code G,...G,G, 564 is entered in step 562, it is necessary to invert
35 the permutation function of steps 544 and 546 of FIG. 26. The first step is the extract

day code step 566, which extracts the day code for the program in the decimal
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m croprocessor 60 cHwHHmH%mEnbefore to decode the G code, as well as
interface with the ; cl ock 85, the keypad 88 and the |ight
emtting diode 28. Alternately, other hardwdre inplenentations can be used

to performthe G code decoding. The clock 85 is provided in the renote
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55 58,705 0 bl 0P e 60t g g, el o
t echni que and nedds23. t Tharckhek 576 atsopgnds the current month and year to the permutation
function 570, which is dependent on the mnn;h and year. Then step 568 performs the
5 _ function: if day code is same or greater than current day from clock, then use
permutation function for month/year on clock, otherwise use permutation function for
next month after the month on the clock and use next year if the month on the clock
is December. In other words, since there is provision for preprogramming recording
for one month or 31 days ahead, if the day for the program is equal to or greater than
10 the current day of the month, then it refers to a day in the present month; otherwise,
if the day for the program is less than the current day of the month, it must refer to
a program in the next month. The extract day code step 566,” which must be
performed before the invert permutation of decimal compressed code step 580, is
accomplished by apriori knowledge of how the permutate decimal number step 546 of
15 FIG. 26 is performed relative to the day code information.

The selected permutation method 578 is used in the invert permutétion of
decimal compressed code step 580. For the example given above, the output of step
580 would be: 328137. The next step is the convert groups of decimal numbers into
groups of binary numbers and concatenate binary groups into one binary number step

20 584, which is the inverse of step 542 of FIG. 26 and for the above example would
result in the binary code: 000000001010010000010001001. Then the bit hierarchy
key 588 is used in the reorder bits of binary number according to bit hierarchy key step
586, which inverts step 538 of FIG. 26 to obtain 000000000100110000010001001 for
the above example, which is ...TQTL,...C:C,...DzD, 582 corresponding to 536 of

25 FIG. 26. The next step is to group bits to form three binary numbers TL,, C,, D, and
convert to decimal numbers step 590 resulting in C,. D,. TL, 592, which for the
example above would be: 4, 9, 19, and which are px‘iority'vet':tors for channel, day
and time/length, which in turn are used to lookup channel, day, time and length 604
in priority vector channel (C) table 598, priority vector date (D) table 600, and priority

30 vector time/length (TL) table 602, respectively.

The lookup local channel number step 606 looks up the local channel 612 given
the assigned channel number 608, in the assigned/local channel table 610, which is
setup by the user via the CH key 322, as explained above. - An example of the
assigned/local channel table 610 is the right two columns of the assigned/local channel

35 table 620 of FIG. 28. The correspondence between the assigned channel numbers,
such as 624 and 628, and the local channel numbers, such as 626 and 630 is
established during setup by the user. For the example, FIG. 28 shows an exact
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5 from the clock. If the day code is equal to or greater thar the day from the.clock, the
month and year as shown on the clock are used. otherwise the next month is used and
the next year is used if the clock month is December. The result is the channel, daite, -
time and length (CDTL) 618, which for the above example would be channel 5,
February 10, 1990, 7:00PM and 1.5 hours .in length.

10 ) Another preferred embodiment is an apparatus and method to enable a user to
selectively record information designated by a digital compressed code. Specifically
this apparatus would allow a user to record for later viewing, detailed information
associated with an advertisement or similar brief description of a service, product, or
any information including public service information.

15 The advertisement could be print advertisement or broadcast advertisement on
television or any other media, such as radio, electronic networks or bulietin boards.
The advertisement would have associated with it a digital code, herein referred to as
an I code. In print advertisement the digital code would be printed along with the
advertisement. FIG. 29a shows an example print advertisement 650 for an automobile

20 _and printed in the advertisement is a decimal code for information (I code) 652. This
code can be identified as an I code 652, because the leading digit is a zero, as will be
explained below. As shown in FIG. 292, the use of 1 codes is very space efficient,
which is very important in advertising.

FIG. 29b shows an example television broadcast advertisement 654 with an |

25 code 652. The user would identify this code as a I code 652, because the leading digit
is zero. It may be very expensive to run a long advertisement during prime time when
the majority of viewers are watching television; however, a short advertisement could
be run during prime time with the I code and then the user could enter the I code into
inszant programmer 300, which would command the recording of the longer

30 advertisement for the automobile during the noaprime time. The additional information
could be broadcast early in the morning, for example, between midnite and six o'clock
in the morning. At this time the broadcast rates are low and it is economical to
broadcast detailed information or advertisements of many items.such as automobiles
and real estate. It would also be possible to transmit movie previews at that time of

35 night.

The reader of print advertisement, the viewer of television and the consumer
of any other media, such as radio, would select what additional information was of
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view these at his/her leisure. .

"The instant programmer 300 can he used for recorder preprogrammiqg for. .

5 _information using 1 codes; however, there are some important differences when the
device is used for I codes.

A primary difference is that ‘I codes that are’ entered into the instant
programmer 300 are used within the next twenty four hours. The user would read, see
or hear the advertisement and enter the I code associated with the advertisement into

10 the instant programmer 300, which would then at the right time sometime in the next
24 hours. and generally in the middle of the night, record the advertisement, by tuning
to the proper channel and turning recording on and off for a video cassette recorder.
In normal recorder preprogramming, using G codes, the instant programmer 300
decodes the television broadcast advertisement 654 into CDTL (channel. date. time,

15 and length). For an I code 652, the instant programmer 300 would decode the I code
652 into CTL (channel, time and length) only, because the date is known to be in the
next twenty four hours. Suppose the time is now June 20th at 6 p.m. If a user enters
an I code, which decodes to channel 2. start time 2:00 a.m., and length 10 minutes,
then the VCR would start recording on June 21st at 2:00 a.m. for 10 minutes.

20 . The hardware for the instant programmer 300 used with decimal codes for
information (I codes) can be identical to the design illustrated in FI1Gs. 15, 16, 17,
17A, 18, 19, 20, 21 and 22 and described in the associated specification.

The flowcharts for the programs that are stored in the read only memory
(ROM) of the microéomputer 380 that execute program entry, review and program

25 cancellation, and record execution are illustrated in FIGs. 23, 24, and 25, respectively
for use of G codes for preprogramming a VCR for program recording.

The programs for use of the instant programmer 300 with I codes for recording

. information according to this.preferred embodiment are in general different; however,
the program for review and'pmgram cancellation (see FIG. 24) and record execution

30 (see FIG. 25) are the same. However, the program that is stored in the read only
memory (ROM) of the microcomputer 380 that executes on entry of an I code is
different and is shown in FIG. 30. The entry of an I code is determined by inspecting
the leading digit of the entered code. If the leading digit is not zero then a G code has
been entered, because G codes never have leading zeros. and the flowgraph of FIG.

35 23 will .be executed. If the leading dig'it is a zero then an 1 code has been entered.
Steps 702. 704, 706, 708 and 710 of FIG. 30 are identical to steps 402, 404, 406, 408
and 410 in FIG. 23. The test for a G code or an I ¢ode is done in test whether leading
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such as ROM The flowchart for entry of the I code in FIG. 30 copéisg_g_of the following steps:
display current date, time and time bars step :’702_, scan keyboard t(»jdga:grmine if 1 code
5 ~ entered step 704, display I cade as it is entered step 706, ‘ser cheiks if correct code
entered step 708, user advances or retards start time by three hours by ?i"éssing SAVE
key 316 or ENTER key 318 step 710, test whether leading digit. is z'é.rE) step 711, user
presses ONCE key 310 step 712, microcomputer decodes [ code into CTL step 714,
test if conflict with stored programs step 716, set display as channel, start time and
10 duration (time bars) step 718, display “CLASH" message step 720, user presses ONCE
key 310 step 722, entry not saved step 724, accommodate conflicting entries step 732,
user presses CANCEL key 304 step 728, enter program on stack in chronological order
step 734. and calculate length of tape required and update time bars step 736. FIG.
30 illustrates the order and relationships between the steps for I code entry. If the user
15 presses WEEKLY kéy 308 or DAILY (M-F) key 312 instead of the ONCE key 310,
then the instant programmer 300 will interpret these as if the ONCE key 310 had been
pressed. The stack memory of the enter program on stack in chronological order step
734 allows the user to enter multiple digital codes for information, which will all be
decoded and entered in order into the stack for later execution when the proper time
20 arrives.

In order to use 1 codes with advertisements, the I codes have to first be
encoded. FIG. 31 is a flowchart of the method for encoding channel, time and length
(CTL) for an.information broadcast into an I code. This process is done "offline” and
can be implemented on a general purpose computer and is done to obtain a I code 854

25 that can be included in an advertisement, such as shown in FIGs. 292 and 29b. 1 n

general the I codes are encoded to be compressed coded indications, each representative

of, and compressed in length from, the combination of separate _channel, start time and

a length indications. In print advertisement and also in television broadcasts, there is

simply not enough area to separately spell out the channel, start time, and length. The

30 I codes solve this problem by encoding channel, start time and length into one
' compressed digital code. -

The first step in one preferred éncndi_ng method is enter channel, time and
length (CTL) and validity period step 812 for the supplemental information associated
with an advertisement. The channel, time and length are self explanatory. The

35 validity period is necessary, because the encoding and decoding algorithms have a step
in which a scramble occurs. To guarantee that the 1 code associated with an

advertisement will be able to be used, two overlapping scrambling time periods are
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5 an advertisement that would run from January 20th to February 10, the first scrambling

-

method would be used for encoding and decoding; however, for an advertisement that
would run from February 25th through March 9th, then the-second scrambling method
would be used. '.I‘hus:. the validity period input at the beginning of the encoding
process specifies which scrambling method to use.
10 The next step is the lookup assigned channel number step 816, which
* substitutes an assigned channel number 822 for each channel 818 of the input CTL
814, Often, for example for network broadcast channels, such ds channel 2, the
assigned channel number is the same; however, for a cable channel such as HBO a
channe! number is assigned and is looked up in a cable assigned channel table 820,
15 . which would essentially be the same as the first two columns of the table of FIG. 28.
Next, the lookup priority of channel, time and length in priority vector tables step 824
performs a lookup in priority vector channel (C) table 826 and priority vector
time/length (TL) table 830 using the indicés of channel and time/length, respectively,
to produce the vector C,, TL, 832. The use of a combined time/iength (TL) table to
20 set priorities recognizes that there may be some relationship between these
combinations for additional information. For example, at 2 AM movie previews could
be broadcast and be somewhat longer than other information, but very popular.
Alternately, it is possible to have separate priority tables for time and length.
The channel priority table is ordered so that in general the least frequently used
25 - channels for I codes have high priority numbers and the most frequently used channels
for 1 codes have a low priority number, which contributes to deriving shorter 1 codes
for the most popular supplemental information broadcasts. Note that because the
. information broadcasts are Jeast expensive if done on off hours on seldom used
channels, that it is likely that the channels with the lowest priority numbers for G codes
30 may have the highest priority numbers for I codes. For example, a short G code may
be for channel 2 on Monday at 8 p.m. for | hour during prime time, while a short |
code may be for cﬁannel 17 at 4 a.m. for 5 minutes. The typical information broadcast
may be only about 3 to 5 minutes compared to the typical 30 to 60 minute program.
An example of the data that is in the priority vector C table 826 follows.
35
channe! "4 7 2 3 5 6 11 13..
6 7

¢
L]

priority 0
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codes ]n the case of I codes, they would be: arranged to have the shortest codes when
the broadcast time is least expensive; ‘whichis certainly not prime time. Thus, if the
G codes are encoded for prime time, then the I:¢odes are encoded for nonprime time
or the inverse of prime time. The priority for time and length could be arranged in a
matrix that would assign a priority to each combination of start times and information
broadcast lengths so that more popular combinations of start time and length would
have a low priority number and less popular comibinations would have a high priority
number, which also contributes to deriving shorter codes for the most popular
supplemental information broadcasts. For example, a partial priority vector T/L table
830 might appear as follows.

Priority TL Table
TIME 2:30am 3:00am 3:30am 4:00am
Length (hrs) :
A -8 4 7 10
2 12 15 13 18
3 20 19 17 - 30

Alternately as indicated before, separate priority tables could be constructed for
start times and broadcast length with the lowest priority numbers given to the most
likely start times for I code broadcasts and most likely broadcast lengths.

Suppose the channel, time and length (CTL) 8i4 data is channel 5, 3:00am and
.3 hours in length, then the C,, TL, 832 for the above example would be 4 19. The
next step is the convert C,, TL, to binary numbers and concatenate them into one

Dbinary number step 834, resulting in the data word ...TL;TL,...C;C, 836. For the

example given above, converting the ...TL,TL,...C.C, 836 word to binary would yield
the two binary numbers_: ...0010011, ...0100. The number of binary bits to use in
each conversion is determined by the ﬁumber of combinations involved. This could
vary depending on the implementation; however one preferred embodiment would use
eight bits for C,, denoted as C, C, C, C; C, C, C, C,, which would provide for 256
channels, and fourteen bits for TL,, denoted as "I‘L,,,... TL, TL, TL,, which would
provide for start times spaced every 5 minutes over 24 hours and information
broadcasts in .increments of 5 minute lengths for information broadcasts up to 3 hours
in length. This requires about 288%(36+20)= 16,128 combinations, which are
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5 The next step is to use Bit hieraréhy key 840, which can be stored in read only

T\Tedodi ode 96, filtered andpgppMiseRRag i nto

memory 64 to perform the reorder bits of biriary number according to bit hierarchy key
step 838. A bit hierarchy key 840 ean be any ordering of the ... TL,TL,...C,C, 836
bits and in general will be selected so that information broadcasts most likely to be the
subject of timer preprogramming would have a low value I code 854, which would
10 minimize keystrokes. The ordering of the it hierarchy key can be determined by the
differential probabilities of the various bit combinations as previously discussed. The
details of deriving a bit hierarchy key 840 were described relative to bit hierarchy key
120 and the same method can be used for bit hierarchy key 840. For example, the bit
hierarchy key might be:
i5 |
TL; G, TL, G, TL, C,

22 21 4 3 2 1
The next step is the insert validity period code step 841. The validity period
code 845 must be at least one bit, but could be more, and is set by the select scramble

20 function step 844, which is dependent on the validity period of the information

broadcast, as explained above. The select scramble function step 844 also selects an

associated scramble method, which provides security for the resulting'l code 854. The
validity period code 845 is inserted into the I code and is used to designate the
scramble method to be used during decoding.

25 FIG. 33 is an illustration of the problem addressed by the validity period code
845. Suppose a particular scramble method is constant during time span 930 and then
changes at the start of time.span 932, and each succeeding two month time span. For

- most advertisements, the I code 854 would have to be constant for a period of time,
for example a week for I codes in weekly publications. If the time spans 930 and 932

30 are two months as shown in FIG. 33, then a one week validity period might overlap
both time é[’)aﬁs 930 anci 932, which would mean that the scramble method would
change during the validity period, To compensate for this, a skewed and overlapping
set of time spans for a second scrambie method is provided. For example, time span
934 and time span 936, which are skewed from time si}an 930 and time span 932 by

35 one month. The scramble time spans 930, 932 and so on, can be designated by a

validity period code "0". The offset scramble time spans 934, 936 and so on can be
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l designated by a * 1. Suppose there is a validity period 938 for one week for a I code
854, then the scramble method selected svould be those valid during time span 936,
time spen 932 and so on and the val idity j == d code for that validity period would be
set to -"0",‘as shown by validity period codx : ;14-, The validity period code would alse

5 be 0% for the validity period 942. ‘prevar, for validity period 940, the validity
period code would be set to "17, because that corresponds to the scramble method that
is constant 'duriri-g'time span 934.

Note that if only two skewed time spans are used and the validity period code
is placed in the least significant bit of the binary word in step 841, and the least

10 significant digit is not scrambled in step 8‘46 then once the 1 code is derived it is
possible when decoding the I code to determine the validity permd code merely by
inspecting whether the I code is even or add. -

The next step is the combine groups of bits and convert each group into
decimal numbers and concatenate into one decimal number step 842. For example,

15 after reordering according to the bit hierarchy key and insertion of the validity period
code (suppose its "1 in_this example, because the validity period is February 25th to
March 9th, for which a validity period code of I would be used as shown in FIG. 33),
the code may be 00000000110000000010011, which could be grouped as
000000001 1,0000000010011. If these groups of binary bits are converted to decimal

20 as 3,19 and concatenated into one decimal number, then the resulting decimal number
is 319. The next encoding step is the scramble decimal number step 846, which
scrambles the decimal number according to scramble function 844 that is dependent on
the validity period 848, such as February 25th through'March 9th, for the information
broadcast and provides a security feature for the codes. After the scramble decimal

25 number step 846, the decimal LLode I,...LI, 850 may, for example, be 139. The last
step is to insert a zero (0) for the first digit step 852, so that the code is distinquishable
to the instant pmgrammér 300 as a I code 854. The result for the example would be

0139, These encoded cades are then included in an advertisement, for example as in
the 1 code 652 of FIGs. 29a and 29b.

30 FIG. 32 is a flowchart 860 of the method for decoding an I code into channel,
time. and length, which is step 714 of FIG. 30. Note that step 711 of FIG. 30 has
already determined that the entered code is an I code versus a G code, because the first
digit is a zero. First, the ] code OL....LI, 862 is entered. Then the zero is deleted in
the remove leading zero step 864 to obtain L...LI; 865.

35 ' Next. it is necessary to invert the scramble method of steps 844 and 846 of
FIG. 31. The first step is the extract validity period code step 866. The validity
period code 867 indicates, which of two skewed in time scrambling methods to use.
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in the invert scramble of 1 code step 880. For the example given above, the output of

5 ) C o step 880 would be: 319. The next step is the convert groups of decimal numbers into
groups.of binary numbers and concatenate binary groups into one binary number step
884,--which is the inverse of step 842 of FIG. 31 and for the above example would
result in the binary code: 00000000110000000010011. Then the validity period code
would be deleted in step 885, which inverts step 841 of FIG. 31, the result being:

10 000000001 1000000001001. Then the bit hierarchy key 888 is used in the reorder bits
of binary number according to bit hierarchy key step 886, which inverts step 838 of
FIG. 31 to obtain 0000000001001100000100 for the above example, which is
...TL,TL,...C.,C,...D.D, 882 corresponding to 836 of FIG. 31. The next step is to
group bits to form two binary numbers TL,, C, and convert to decimal numbers step

15 890 resulting in C,, TL, 892, which for the example above would be: 4, 19, and
which are priority vectors for channel and time/length, which in turn are used to
lookup channel. time and length 904 in priority vector channel (C) table 898 and
priority vector time/length (TL) table 902, respectively. For the above example, this
would result in looking up channel 5 and time/length of 3 a.m./.3 hours.

20 The lookup local channel number step 906 looks up the local channel 912 given
the assigned channel number 908, in the asewned/loual channel table 910, which is
setup by the user via the CH key 322, as explamed above.

Another preferred method of encoding and decoding the 1 codes is the
following, which is similar to the foregoing except where noted. Channel, time and

25 length priority tables would be used to encode and decode the I codes, as described
before. The key difference is that the bit hierarchy is no longer defined in base 2
arithmetic. Rather it is defined in a generalized base arithmetic as shown in the

. following table:

&

30 _ Validity Per.
No. of Digits Ch Time Len CodeBitis # Combipations Order
! 1 2 0* 6 TTL
2 16 2 0* 96 ) CCCC
3. 16 30 2 0* 960 " TTTT
35 4 32 75 4 o* 9600 TCTL
5 64 90 8 1 92160 TLCS
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5. . *validity period code bit assumed to be equal to zero.
" C = channel bit
T = start time bit
L = length bit
S = validity period code bit

10 : For example, if only one digit is uséd, there are one channel (1C), three start
times (3T’s) and two length (2 L’s), i.e. 6 combinations. It is assumed that the I code
before appending the leading zero has only one digit and that in this case both the
encoding and decoding methods understand that the validity period code is "0". With

_two digits, there are in addition 16 times more C’s (i.e. 16 C’s), so that there are now

15 3x2x16 = 96 combinations in the first 2 digits. With three digits, there are now 10
times more T's so that there are now 3 (from digit 1) x 10 (from digit 3) = 30 T's.
The total number of combinations equals 3x2x16x10 = 2x30x16 = 960 in the first 3
digits. With four digits, there are now 2 more time C’s, 2 more times L’s and 2.5
times more T’s, so that the number of combinations increases by 2x2x2.5 = 10 times.

20 There are now 9600 combinations in the first 4 digits. With five digits, there are 2
more times C, 1.2 more times T’s, 2 more times L’s and an extra bit for scrambling
so that there are now 2x1.2x2x2 = 9.6 times more combinations = 9600x9.6 = 92160
combinations. One way to obtain a non-integral number of times such as 1.2 or 1.25
or 2.5 times is essentially by providing a table which defines the range of values for

25 each number of digits that corresponds to the above table.

Thus, steps 834 and 838 in FIG. 31 would be implemented in this preferred
embodiment in the manner indicated above and there are other subtle changes such as

, the handling of the assumed validity period code as indicated above for cases with four
or fewer digits in the I code ﬁot counting the leading zero. I code decoding would be

30 the reverse of the encoding method.

An example of the encoding to reduce the number of digits in the 1 code is
shown below. In this example. suppose one variable is represented by the digits
DA,.DA, and ranges from 0 to 24, where DA, ranges from 0 to 2 and DA, ranges
from 0 to 9 and another variable DB ranges from 0 to 3, so the total number of values

35 being encoded is 25%4 = 100. It is possible to represent the first variable by two
digits and the second varible by one digit; however, that is inefficient, because it would
require the listing of three digits. The number of combinations of the two variables



he universal r pscHebreRe Gén al so be used in anoth
SI rrplW‘P?%lﬁél? nt erfﬁ,ﬁ@i f vm th existing video casséqgﬁé] 2’10750
recorder/ pl ayers |f t he universal renote controller
performs not only the Gcode ec d| ng to CDTL, but al so keeps track of tine
via clock 85 in FIG 4, then it is p055|bl-ésfor t he uni versal renote
controller to send JUSt channel, start record and stop conmands to the

vi ddo cassette isandy @54 5l HPeso :t\nhpoﬂssbh‘,sxoeﬂmmmﬁhd corebioation ofrtee vaviables in

basi c one key nggaj]ﬁiiﬁar g&f‘c&eﬁﬁﬁa’? W&&u’é%t@%ﬂ%m%ﬁﬁt ?Avgﬁl&s)?%%ma#

sent ence struct NVOrv conmmuni cate Wt
vi deo cassette ﬁ&tbﬂ@&%/lp&d}ﬁ’@rmmﬂw@dldm@l ditity dn @b ds.awhere dhe peraissible

uni.versal  renot QugaNef |lah§ b, faige biifbBwesPE bnkey of |
s This is possible as shown in the table below, where the encoding algorithm is
the following:

A3*2' + A2%¥2° = DA,
Al = DA, unless DB > 2 & DA, = 2,
10 _ then Al = DA, + 5
B2*2' 4+ B1*2’ = DB unless DB > 2 & DA, = 2,
then B2*¥2' + B1*2° = DB - 2 -

The resulting binary coded decimals are denoted d., which equals
15 A3*2°+ A2*%2°+B2*2'+B1*2° and ranges from 0 to 9, and d,, which ranges from 0
to 9 and equa;ls Al.
Once encoded. the binary coded decimals d. and d; can be decoded by first
representing them in hinéry form and then deriving DA2,DA1 and DB as follows:

20 . DA,
DA,

A3*2! 4+ A2%2°

Al unless A3 = | and Al > §,
then DAl = Al-§

DB = B2*2' + B1*2° unless Al > 5,
then DB = (B2+1)*2' + BI*2°

25 )
DA,,DA. DB d-_ d, Decimal Encoding

- A3 A2 B2 BI Al d. 'd,

.0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 1 0 1

30 2 0 0 0 0 0 2 0 2

3 0 0 0 0 0 3 0 3

4 0 0 0 0 0 4 0 4

5 0 0 0 0 0 5 0 5

6 0 0 0 0 0 6 0 6

35 "7 0 0 0 0 0 7 0 7

8 0 0 0 0 0 8 0 8

9 0 0 0 0 0 9 0 9



t he ﬁ@p%. Nt r Biiy Sheet His Heén RepladeaCi Ng. The G code woul d bg~g t he
uni ver saﬁ%ééfr%ote ¥ bef ore and decoded into channgfs,gzg];bt@{? tinme
and length infor uld be stored in the universal renote
controller. Via cloc , i me woul d bg checked and when the correct .
time arrives the universal renote control l'egfr woul d automatically send out
co nds to the, VCR unit for tuning to the correct channel and for starting

and” st oppi ng t h¥ recor di n8. I t uld be rﬂacessoary tY posi tin @he universal
renmote control | er properlg witlp resgect to thep VCR unit so 4hat the signals

sent by the uniygrsal renpte-are recgeived, by the VCR unit.
P gt e -age req ' ; 4 2

13 0 0 1 0 "0 3 4 3

5 14 0 0 1 0 0 4 4 4
15 o 0 0 1 0 0 5 4 5

16 0 .0 1 0 0 6 4 6

17 0 0 1 0 0 -7 4 7

18 0 0 1 0 0 8 4 8

10 19 0. O 1 0 0 9 4 9
20 0 1 0 0 0 -0 8 0

21 0 1 0 0 0 1 8 1

22 0 1 0 0 0 2 g8 2

_ 23 0 1 0 0 0 3 g 3
15 24 6 1 0 o0 0 4 8 4
0 1 0 0 0 1 0 1 0

I 1 0 0 0 i 1 11

2 1 0 0 0 | 12

3 1 0 0 0 I 3 1 3

20 4 1 0 0 0 i 4 1 4
5 ! 0 0 0 1 5 1 5

6 | 0 0 0 i 6 1 6

7 ! 0 0 0 i 7 17

8 10 0 0 1 8 1 8

25 9 1 0 0 0 i 9 1 9
10 | 0 10 1 0 5 0

il 1 0 1 0 1 1 5 1

12 1 0 1 0 1 2 5 2

13 1 0 1 0 I 3 5 3

30 14 1 0 I 0 1 4 5 4
15 1 0 i 0 1 5 5 5

16 1 0 1 0 i 6 5 6

17 i 0 10 1 7 5 7

18 1 0 1 0 1 8 5 8

35 19 ] 0 1 0 I 9 5 9
20 1 1 0 0 | 0 9 0

21 i 1 0 0 1 1 9 1
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selections in. half Tﬁ ce laced t hen the total nunber of conbinations
i s 12¥Q9PB(1WI26 = 3 nunber of combinations dER/MSIREE7E ent ed
by a 7 digit nunber. o the table would be the 7 digit numnber.
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"on kcreen progr@mming". E&ch dobgit 6oul dlbe rdpresénted by3a 49bit binary
nunber. Thus, t t ot al stgrageonun‘nqr of (bits,requiqed for -,theolookup
tabl e woul d be about 4, 0007 000x 16x4 = 256, 000, 000. The present state of
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Note if the weights of the A3, A2, B2 and B1 bits are 20, 10, 50, and 25, that

the weighted sum of the bits plus the Al digit sequence properly from 0 through 99,

20 for the example table above, except for what should be the weighted sums 70 through
74 and 95 through 99 combinations. which have instead a weighted sum of 25 through

29 and 50 thrdugh 54, respectively. This results in the logic above that recognizes that

DA, never exceeds the value 4. This is used to advantage to keep d. within a binary

coded decimal value of 0 to 9 by replacing what should be a 1 in B2 with a zero and

25 adding § to Al, thereby resulting in the difference of 5-50 = - 45 between the
expectéd 70 and resulting 25 and the expected 95 and resulting 50, for example. As
shown in the logic above, simple tests determine the proper encoding' and decoding. .

In summary the apparatus and methods described enable a user to selectively

record additional information associated with a printed or broadcast advertisement,

30 which would be broadcast on a television channel at a later time. The user enters the
digital code (I code) associated with an advertisement into a unit with a decoding means

which automatically converts the I code into CTL (channel, time and length). The unit

within a twenty four hour period activates a VCR to record information on the

television channel at the right start time for the prdper length of time. The additional

35 information could be broadcast on a television channel early in the morning, for
example. between midnite and six o’clock in the morning, when the cost of broadcast

time is low and it is economical to broadcast detailed information or advertisements of



usi'ng a strai ght%rsmmas@@g,l | ookup woul d require a prohibitively )
expaMif3é12eaber H”WW!HE/# I‘iﬁﬁately, there are nmuch nBCE/US¥R/E0758ays of
ni

performng the G FIG 6 is a flow diagramof a preferred
G code decoding tec nderstand G code decoding, it is easiest to
first explain the G code encoding technigs®. for which FIG 7 is the flow-
chart. Then the G code decodi ng technique, which is the reverse of the

G dode encodi ngnawy littm®Suetk @ AitdishilesT heul eqta@ dhd frodike prévievis. CDRAGecaR dig done
0N 20, COMPUL e Anthid SnioneioR Vi, BEFRE FhicofhShioA VP LRR! D G5, ¢
unprecedented capability to control access to@gsired information without having to be
continuaily glued to the television. It will also provide a new and cost etfective means
5 for advertisers to explain their goods and services.

It is thought that the apparatus and method for using compressed codes for
scheduling broadcast information recording of the present invention and many of its
attendant advantages will be understood from the foregoing description and it will be
apparent that various changes may be made in the form, construction and arrangement

10 ~of the parts thereof without departing from the spirit and scope of the invention or
sacrificing all of its material advantages. the form hereinbefore described being merely

a preferred or exemplary embodiment thereof.

15
20
25
30

35



t he channel, dat gth in the priority vector storage 122.
whi.ch can be stored in read on y nmenory 64. The priority vector storage 122
contains four tables: a priority vector C #53ble 124, a priority vector D
table 126, a priority vector T table 128 and a priority vector L table 130.
The khannel pri oGVHAT ISCLAIMEDISIered so that the nost frequently used
channel s have a low priority nunber. An exanple of the data that is in
priority vector C table 124 foll ows.

1. An apparatus for using compressed codes for information broadcast

eef HastBlaey Rgplacde, a channel, date, tine and | en CDTL)
code"YQZP:‘(bzﬁé te Whiﬁ nm m‘ iﬁm Step 146 separ atel’y read?qrﬁgsﬂf lﬂ?éocy for

‘recording that comprises: :

5 ' means for entering compressed codes each having at least one digit and
each representative of, and compressed in length from, the combination of channel,
time-of-day and length commands for a information broadcast;

means for decoding a compressed code having at least one digit into
channel, time-of-day and length commands;

10 ' means for recording coupled to said means for decoding; a clock for
providing an output as a function of time wupled to said means for decoding;

‘means for selecting a channel to record in response to said decoded

channe!l commands;

means turning said means for recording on in response to
15 ' comparison of said dec time-of-day commands with said clock output; and
means turning said means for recording off in response to

comparison of the record on time with said decoded length commands.

2. The apparatus for using compressed codes of claim 1 wherein:
20 - ' said means for decoding a compressed code into channel, time-of-day

and length commands performs the decoding as a function of said clock output.

3. The apparatus for using compressed codes of claim 1 wherein said
means for entering a compressed code comprises:
25 ) means for remote control having a signal transmit means for

communicating said compressed code to said means for decoding.

- 4, The apparatus for using ct)mpreSsed codes of claim 1 wherein said
means for entering a compressed code comprises a keyboard. '
30 . '
5. An apparatus for using compressed codes for information broadcast
recording that comprises: :
means for remote control;
means for entering compressed codes each having at least one digit and
35 each representative of, and compressed in length from, the combination of channel,

time-of-day and length commands for a information broadcast coupled to said means

KER 0N

for remote control;



This Sheet Has B n R '-
chann lacedy 6 rity
0 W0?3/1261% MI" lﬁl" m Generarpéﬁjﬁ%z’gé* s of a
nonth all have an SO the | ow nunber days in a nonth and the

| ow nunber priorities would correspond in the priority vector D table as in
the foll owi ng exanple. date 1 2 844 5 6 7 8 9 10

1 means for decoding a compressed code having at least one digit into
channel, time-of-day and length commands coupled to said remote control; .
means for recording; '
means for transmitting channel, time-of-day and length commands from
5 said means for remote control to said means for recording;
a clock for providing an output as a function of time coupled to said
means for recording;
means for selecting a channel to record in response to said decoded
channel commands;
10 means for turning said means for recording on in response to -
comparison of said decoded time-of-day commands with said clock output; and
means for turning said means for recording off in response to

comparison of the record on time with said decoded length commands.

15 6. An apparatus for using compressed codes for information broadcast

recording that comprises:

means for universal remote control capable of learning protocols of
different remote controller with which said means for universal remote contol
interfaces; '

20 ' means for entering compressed codes each having at least one digit and
each representative of, and compressed in length from, the combination of channel,
time-of-day and length commands for a information broadcast coupled to said means
for universal remote control; '

means for decoding a compressed code having at least one digit into
25 channel, time-of-day and length commands coupled to said universal remote control;
" means for recording;
means for transmitting channel, time-of-day and length commands from
. said means for universal remote control to said means for recording;
a clock having an output as a function of time coupled to said means

30 for recording;

means for selecting a channel to record in response to said decoded
channel commands; .

means for turning said means for recording. on in response to
comparison of said decoded time-of-day commands with said clock output; and

35 ' means for turning said means for recording off in response to

' comparison of the record on time with said decoded length commands.

| NRR O R




priorit 0 #nis Sheet HasBeediReplaled 6 7 8 9 .. The priority “of the
st ar WQ $#3261%oul d i e that prime tine would haggrd—’S%ﬁ(HﬁOorl ty
nunber and progra blml of the night would have a high priority

I

nupber. For exanp y vector T table would contain: tine
6: 30pm 7 OOpm 8: 00pm $BO0pm .. priority 0
1 3 An exanple of the data that is in the priority

vector L tabl e 130 i g, t he ThelahsurbedOfor LERY tdmmEssel QeSO JAIME 606 the fartherl . O
2.0 1.5 3. Ocompnses:
a second clock having an output as a function of time coupled to saxd
means for decoding a compressed code into channel, time-of-day and. length' o
5 commands; and : '
wherein said means for decoding a compressed code into channel, time-
of-day and length commands performs the decoding as a function of said second clock

output.

10 8. The apparatus for using corhpressed codes of claim 5 or 6 that further
" comprises: -
a stack memory coupled to said means for decoding a-compressed code
for storing a plurality of channel, time-of-day and length commands;
a second clock having an output as a function of time coupled to said
15 means for decoding a compressed code into channel, time and length commands; and
wherein said means for decoding a compressed code further comprises
a means for periodically comparing said time-of-day commands in said stack memory
and transmitting said channel, time-of-day and length commands to said means for
recording when said time-of-day commands have a predetermined relation with said
20 second means for keeping time.

9. A method of permitting information broadcasts to be recorded by a
recorder for time shifted viewing comprising:
" providing a remote controller having a means for transmitting signals
25 to the recorder and a clock with an output as a function of time;
| entering into said remote controller compressed codes each having at
least one digit and each. represemat-ive of, and compressed in length from, the

-~ combination of channel, time-of-day and length commands for a information broadcést;

30 decoding each compressed code to obtain channel, time-of-day and
Jength commands;
|.)roviding a memory; .
storing each said channel, time-of-day and length commands into said
memory;
35 reordering said channel, time-of-day and length commands in said
memory into temporal order:

comparing the time-of-day commands of the temporally earliest in tlme

LR T ) HIII || ll



This Sheet Has Beef)Replaced 1 2 ose the channel
date Q%%"?@ﬁgt ais 5 10 19.00 1 5, V\/m c Cﬁ‘é&’ﬁg AfZhel 5,
10t h day of the : and 1.5 hours in length, then for the above
exanple the CJerr],Derr], T[err],L[err] data 148, which are the result of

| ooking up the priorities for channel, dafé; tinme and length in priority
tables 124, 126, 128 and 130 of FIG 7, would be 4 9 1 3. Step 150 converts
C[e’rr] Dl err], Tdnenyrih sdid atddory:lﬁtmebmpinmfahg/dmkrfoea predi&laenmemtmnmm;f bi nary
bits in each conversion igs_det r

i nvol ved. Seven bits for Cfe ?tﬁnénv\%ﬁg%%%lg %’g g&g«(f;{)e%gmﬁx? ?i'é %[%Fdﬁ
Clerr] derr] Gifer the ptideterhing eslatiopshipisl faurgrtoekide for 128 channels Five

bits for Dierr], which Ca&lé&ﬁnﬁ'ﬁn@%ﬁﬂelas Dl efr]

S recording the information broadcast;

(@]

(I

measuring length of time from transmitting record on command;. and
transmitting record off commands to the recorder when the measured

length of time compares with said length command.

10 10.  The method of claim 9 wherein the steps of selecting and recording are

performed by a video cassette recorder.

1. The method of claim 10, 23 or 63 wherein the step of selecting

_ comprises selection by a cable box.
15

12, The method of claim 10, 23, or 63 which further comprises the step
of advancing said time-of-day command by a predetermined number of hours.
13, The method of claim 10, 23, or 63 which further comprises the step

20 of retarding said time-of-day command by a predetermined number of hours.

14, The method of claim 10, 23, or 63 which further comprises the step
" of:
transmitting said channel select, record on, and record oft. commands
25 in forward, backward, lett, right and downward directions from said remote controller.
15.  An apparatus for using compressed codes for information broadcast
-recording that comprises: h
means for remote control having a means for transmitting signals;

30 " means for entering into said means for remote control compressed
codes each having at Jeast one digit and each representative of, and compressed in
length from, the combination of individual channel, time-of-day and length commands
for a information broadcast; |

means for decoding each comhressed code into channel, time and length
35 commands coupled to Said means for remote control;

means for storing said channel, time-of-day and length commands in
said remote coptrol; ——————
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D err] D{err] D &hip SheeyHas Bden Repduatdd provi de for 31 days in a nonth. Six bits
for W@r%!l,%MichJ u as T[err] Tlerr] Tlerr] PCAVUSIW1aTS0]
T[err], would proyi rt times on each half hour of a twenty four
hour day. Four bits for length, which can be denoted as L[err] L[err]
L[err] L[err], would provide for a programstength of up to 8 hours in half

hour steps. Together there are 7+5+6+4 = 22 bits of information, which

corriespond to 2**22 = 4, 194384witR TRiclght 808 funthién BEtine Thdiled fo dafl DI t
hi erarchy key 120, which can be stored in read only nenory 64 to reorder

the 22 bits. Th&MI hierarchy key 120 can be any ordering of the 22 bits.
For exanple, the bit hi eraiméins keYedriglng sbid-:q}lanngl,tjme-of-day and iength commands

in said means for storing into time-of-day temporal order; ..

5 a means for comparing said time-of-day commands of the temporally
earliest in time entry in said means for storing to the outpdt of the clock for a
predetermined reiation; -

‘ . ameans coupled to said remote control for transmitting channel select
and record on commands to a recorder a'fter.the predetermined relationship is found to

10 exist; -

a means for measuring length of time from transmitting a record on
“command coupled to said remote control; and
a means for transmitting record off commands when the measured

length of time of recording compares with said length command.

15
16. The apparatus of claim |5 which further comprises:
a channel selector responsive to said channel select commands; and'
a means for recording the information broadcast responsive to said
record on and record off commands.
20
17. The apparatus of claim 16 wherein said channel selector comprises a
cable box. )
18. The apparatus for using compressed codes of ¢laim 1, 5. 6 or 15 which
235 . further comprises:
means for substituting a local channel number for a channel number in
said channel command.
19. The apparatus of claim 1, 5. 6, 15, or 44 further comprising:
30 means for warning a user that said clock output will compare within
a preset.time to said time-of-day commands.
20. The apparatus of claim 5, 6, 15, 32 or 35 that further comprises:
means for transmitting simultaneously in forward, backward, left, right
35 and downward directions. S




-15- L[err] d er s Shee e¢] T[err] derr] L[err] Dlerr] Derr] 22
21. WOIM1B1Z 6 5 iﬂ Fﬂ y the bit hierarchy key IPCRHUSOZAH75D t hat
progranms nost Iik ubj ect of timer preprogramm ng would have a
| ow val ue binary nurrber Whl ch woul d elimnate keystrokes for tiner

preprogranmm ng the nost popul ar prograns._sgi nce all

i 21. The apparatus of-claim 1. 5, 6, 15, or 44 that further comprises:
means for advancing time-of<day commands decoded from a
compressed code by three hours; and "
means for retarding time-of-day commands decoded froma compressed
5 code by three hours. '
22. The apparatus for using com'presséd codes of claim 15 that further
comprises:
means for storing a plurality of protocol sets of transmit signals coupled
10 _ to said means for remote control; and
means for selecting a protocol set of transmit signals for a particular

means for recording.

23. A method of using compressed codes for information broadcast
15 recording comprising the steps of:
providing an advertisement wherein said advertisement has an
associated compressed code having at least one digit and each representative of, and
compressed in length from, the combination of the individual channel, time-of-day and
length data for a broadcast; '
20 ' : entering said compressed code associated with said advertisement;
transforming said compressed code into a binary number;
reordering the bits in said binary number to obtain a reordered binary
compressed code;
separating said reordered binary compressed code into channel, time
25 _ and length priority indices;
providing priority vectors for channel, time and length;
using said channel, time and length priority indices to derive channel,
- time and length commands from said priority vectors for channel, time and length;
comparing the time-of-day commands to the output of a clock for a
30 predetermined relation;
selecting the channel specified in the channel command after. the
predetermined relation is found to exist;
enabling recording by the video cassette recorder of the video signals
on the selected channel-by commencing recording- after the predetermined relation is
35 . found to exist; and
' utilizing the length command to terminate the recording.

Tl



the date mformtmmm&aass&&uaéla&al ority, then the Derr] err&ﬂerr
aP

D[ er WO BBAR2612 pj ¢ xt T[err] C[err] L[err] 1§ Pause
ry to have a tinme channel and | ength and
st probable in each case due to the ordering

for whatever date
Tlerr] Cerr] L[e

of the priority vectors in priority vectors®storage 122. The next bit in the
hi erarchy key is determned by the differential probabilities of the
vartous combi nati ons 24 One TiY Shetkd@OBf tiakn 128 O0WRdEih ithd Sep Qf @édsfofnhﬁugCﬁ&ﬂael S,
times and lengths for this ca{jcul ation to be performed. For exanple. the

probab| lity for “UPREKARIE SiEBY %be: channel 4 7 2 3
6 11 13 extracting a validity period mde from said compressed code; '

using said validity. period wde to select a scramble method for
5 unscrambling said com[ireésed code to obtain a unscrambled compressed code;
converting groups of decimal numbers of said unscrambled compressed
code to groups of binary numbers;
concatenating said groups of binary numbers into one binary number;
and
10 deleting said validity period' code from said one binary number.

25. The method of claim 9, 23 or 59 turther comprising-the step of:
substituting a local channel number for a cﬁannel number in said
channel command. '
15
26. The method of claim 9, 23, or 63 wherein the step of comparing
further comprises the step of warning a user that the output of the clock will compare
within a preset time to said time-of-day commands. -

20 27. A system for the automatic recording of an information broadcast on
a recorder comprising:
an advertisement having a unique compressed coded indication
comprising a set of digits and representing the channel on which such information
. broadcast will appear, the time such information broadcast is to start, and the length
25 . of such information broadcast; and
a means for automatically controlling recording of signals by a recorder

comprising means for receiving representations of the digits of the compressed coded

Y

indications from the advertisement and for enabling such recorder to commence
recording information broadcast signals on the channe! and at the time and terminating

30 after the length of time represented by said compressed coded indication.

28. The system of claim 27 wherein the means for automatically controiling
recording comprises: '
an input for receiving the representation of the digits of each of the
35 compressed coded indications; _
a decoder for decoding the representation of each of the compressed
coded indications into corresponding separate channel time and Iength Lommands
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priority I‘hls Shedt Has Been Replaced 4 5 6 7

pr ob 3§ 93’[‘9‘6% 2.9 2.1  EBCT/US92/1780
The probabiliti es be time . 6:30pm 7: 00pm
8::00pm 1 2

3 probab| I|ty(% 8 : -60- 6 : 5 And, the
probabilities for | engths m ght be. | ength of program (hours) 0.5 1.0

i- 01 1.5 3.0 priority channel selector for selecting e channel ientified id the channg}

command; and
_ ' an on/oft controller for ena_t:ling rei:ording by the recorder of the
information: breadcast -on_the selected channel and comprising means operative for
5 turning on the recording commencing at the time specified by the time commands and
terminating recording after the length of time specified by the length command.

29.  The system of claim 28 wherein said channel selector further comprises
a video cassette recorder and a cable box.
10
30. A system for automatically controlling recording by a recorder of a
channel of video signals under control of a channel command beginning at the
time-of-day specified by a time-of-day command, and for the length of time specified
by a length command, the system comprising: S
15 an input for receiving representations of compressed coded indications,
each representative of, and compressed in length from, the combination of one of each
said channel command, time-of-day commarfd, and length command; and
a decoder for decoding and expanding any said compressed coded
indication to individual channel command, time-of-day command, and length command
20 for control of the recorder. \
31 The system of claim 30 wherein the input and decoder are an integral

part of a video cassette recorder.

25 32.  The system of claim 30 comprising a remote transmitter which
comprises said input.

33.  The system of claim 31 or 32 wherein the recorder comprises a video
cassette recorder and includes control means for interpreting whether said compressed
30 coded indication for a information broadcast has been received by the video cassette

recorder.
34.  The system of claim 33 wherein said control means comprises a

MICTOPTUCessor.
35
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probabi ity ég This Sheet Has Been®@placed 20 15 5
pr ob¥¥P P34126EZ assoc mm gih channel, time and Ieng?ﬁ”‘é%"zllmﬁgtrat ed

above, are used to proper ordering. Since the priority vector
taples are already ordered by the nost popul ar channel, tinme, and |ength,
the order in which to select between the véI-i ous bi nary bits for one table,
for exanple selecting between the - 16-

1 - 35. The system of claim 30 comprising a remote hand trammltter which
comprises said input and decoder.
.36.  The system of claim 35 wherein said remote handheld transmitter
5 . . comprises a universal remote controller capable of learning protocols of different
remote, ¢ontrollers with which said universal remote controller interfaces.

- 37 The system of claim 31 or 35 wherein said input comprisés a keyboard
entry device.
10 ‘

38. The system of claim 31 or 35 wherein said decoder comprises a

MICTOPrOCessor.

39. The system of 30 comprising a clock for providing an output as a
15 function of time and wherein the decoder comprises means for generating said channel,

time-of-day and length commands as a function of the output of the clock.

40. The system of claim 30 wherein said decoder comprises:
means for converting said compressed coded indication into a binary
20 number:
means for reordering the bits in said. binary number to cbtain a
_ reordered binary compressed cade;
means for grouping said reordered binary compressed code into channel
time and length priority numbers; and
25 = means for using said channel, time and length priority numbers to
derive said channel, time-of-day and length commands. '
means for suhstifuiing a local channel number for the channel number

- in said channel command. :

30 41. The system of claim 40 comprising a clock providing an output as a
function of time and wherein said means for reordering the bits in said compressed
code comprises means for reordering the bits as a function of the output of the clock.

42. The system of claim 40 comprisihg a clock providing an output as a
35 function of time wherein said means for deriving said channel, time-of-day and length
commands comprises means for deriving said channel, time-of-day and length

commands as a function of the output of the clock.
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@%EH] C[H’ﬂs he bfr Clerr] Cerr] bits, is already known.
The

12632 vvo f| rst because as the | oK/ USOREO789 nar y
bit it would sele flrst two entries in the channel priority
tabl e. Then the C[err |t vvould be selected and so on. Simlarly, the

T[err] and L[err] bits- would be used befow-any of the other tine and
|l ength bits. A conmbination of the C[err], T[err], L[err] and Dlerr] Dlerr]

Dlerr] Dierr] Derr]qdi tSTﬁé‘?%{eﬁh BeclalmeRd Whdreih sa:ﬁ@e&)hé\'tw@ﬂﬁnséshe i nformati on

e O & e shutTen N Pbcst, el bR L
priority and. al genevalizedesagestiniter;speci fy a date even if some of the bits are .
bi nary zero. At t hl S poi nEnegan%or reardgzln?gr e BN’ ml§? J ggﬁpall‘iap@ase number to obtain '
S . ' a reordered generalized bhase compressed code;
: means for grouping said reordered generalized base compressed code
intb channel, time and length priority numbers; and
means for using said channel, time and length priority numbers to .

derive said channel, time-of-day and Iength commands.

10
44. The system of claim 30 further comprising:
a ¢lock providing an output as a function of time;
means for comparing the time-of-day to the clock output for a
predetermined relation;
15 a channel selector for selecting the channel specified in the channe!
command after the predetermined relation is found to exist: and
" an on/off controller for enabling recording by the recorder of the video
signals on the selected channel comprising means opefative for turning on the recording
after the predetermined relation is found to exist and for utilizing the length command
20 . to terminate the recording.
45.  The system of claim 44 wherein: ‘
said channel selector further comprises a cable box; and
said on/off controller and the recorder further comprise a video cassette
25 "~ recorder.
46. The system-of claim 30 wherein said decoder comprises:
means for entering encoded data into the decoder;
means for decoding said encoded data to determine channel, time and
30 length of the channel of video signals to be recorded; and
means for genérating contro! commands from said encoded data for
selection of said channel of video signals for recording and for control of a recorder
to start and stop' the recording of the selected channel by the recorder.
35 47. In a system for automatically controlling recording of channels of

television information broadcasts by a video cassette recorder, apparatus for decoding

encoded data, where the data comprises channel. time and length of the information

R ) lllM Hlll | !lll
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: T[err] derr] lpﬁ,@g,{e]mgggge ﬁ{ Dierr] Dierr] Derr] The first channel
bi NX¥E 9B/1261F er r X only select between 2[ er PCTAUSIYMATHe! s,

and the first t\ﬂ"ﬂ&ﬂwg e a probability percent of 5 and 4.3,

respectively. S ial probability of CJerr] is 9.3. Simlarly,

the differential probablllty of T[err] ise® + 7.8 = 15.8. and the
differential probability of L[efr] is 50 + 20 = 70. If the rules for

ing the b ictly followed, then the first 8 bit
of Tehe bi t i oPie it 30 e Bl U Y 7 e 1], Terr] Lerr] pferr]

. Dlerr] Dlerr] D err] D ermqans fus ceatesiag Lf{eanwdeﬂéétat'ﬁe HRaUSHi f f er ent i al
Pr' ority so it should be pext tdFRRtadhghald dfead ditalto determine channel, time and

length of the information broadcast to be recorded; and

5 means for generating control commands from said decoded data for
selection of a channel for recording and for control of the video cassette recorder to
start and stop the recording of the selected channel by the video cassette recorder.

48. The system of claim 47, said.apparatus further comprising a cable box
10 . responsive to said means for generating control commands from said decoded data for

selection of a channel.

49, A method of programming a system for automatically controlling
recording by a video cassette recorder of a channel of video signals specified by a
15 channel command beginning at the time-of-day specified by a time-of-day command
and for the length of time specified by a length command, the steps 'cutnprising:
receiving compressed coded indications, each representative of the
combination of one of each said channel command. tiﬁle-nf-day command, and length
command; and
20 decoding and expanding any said compressed coded indications to
individual said channel command, time-of-day command and length command for
control of the video cassette controller.

50. The method of claim 49 comprising the step of receiving the
25 ~ compressed coded indication in the video cassette recorder.
51, The method of claim 49 comprising the step of receiving the

-compressed coded indication in a trammnter remote from the video cassette recorder.

30 52. The method of claim 50 or 51 wherein the step of receiving comprises
the step of interpreting whether-said compressed coded indication is a decimal
compressed cade for an information broadeast by inspecting whether the leading digit
in said compressed coded indication has a predetermined value.

35 : S3. The method of claim 52 wherein the step of interpreting is performed
by a microprocessor. ' '
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after D[err fcrhissmmalaygegﬂ[RQ tkgas the next nost significant bit,. and then
C[err‘}’oé‘s*/l nex cant bit. Notice that the %&rlﬁgg’%’% key
starts W|ththel nt bit Dlerr], and then is filled in with

the highest differ ility bits. This is for the pur pose of
constructing the rmst conpact codes for poef4H ar prograns. The question at
this point in the encoding process is what should the next nobst significant

bit 1 n the hierarchy ssey bre Heﬁxbﬂ]of ahmf 14D, comiprisingr te. st&fy of iraeagﬁd fhe
determ ned by the dlfsggrqe?ga %robab ities, gﬁnich éﬁnﬁpe calc e‘{rom
. the above t abl e$OMBesELC dndication. and decqding,ang pYpanding |°?1'3va
Clerr] in conbi nmdieation i & frakdneitdr|rermatt éohsthbeldes eassdfearcorder. 4 channel s or
Jrore channel s over C[err] alone. The differential probability for Jerr]
5 55. The method of claim 49 further comprising the step of using a remote
handheld transmitter, which interfaces with difterent remote controllers for learning the

protocols of the different controllers.

56. The method of claim 51 or 55 wherein the step of receiving comprises
10 the step of inputting the compressed coded indications with a keyboard entry device.

57. The method of claim 50 or 54 wherein the step of decoding comprises
the step of decoding the compressed coded indication with a microprocessor.

15 58.  The method of claim 49 wherein the step of decoding and expanding
" comprises the step of performing said decoding and expanding as a function of the
output of a clock.

59. The method of claim 49 wherein the step of decoding and expanding
20 comprises the steps of:
. transforming said compressed coded indication into a binary number;
providing a bif hierarchy key that specifies the reordering of said binary
number; .
. reordering the bits in said binary number according to said bit
25 . hierarchy key to obtain a reordered binary compressed code;
separating said reordered binary compressed code into channel, time
and length priority indices;
. providing priority vectors for channel, time and length;
using said channel, time and length priority indices to derive channel,
30 time and length commands from said priority vectors for channel, time and length.

60. The method of claim 59 wherein the step of reordering comprises the
step of performing said reordering as a function of the output of a clock.

35 61. The method of claim 59 wherein the step of deriving comprises the step
of performing said deriving as a function of the cutput of a clock.
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= 7. In a sinmlar manner -PEX{YSI2{10750

H'l ities of these two additi onal channels and

rr] selects between 2[err] = 8 channels or 4
=-2[err] nore channels over the conbination of Cferr] and (Jerr]. So the

differential probability of Clerr] is the gslditional probabilities of these

f our additional

channels and for the exanple this is: 2.9 + 2.1 + 2 + 1.8

8.8 1nasimlar MRRer. filméhdd & it @ kORI ity bfefecsfing bitf Edpariify

L[err] can be calcula ed t

10

15

20

comprises the steps of:
converting said compressed ¢oded indication into 2 of generalized base

number;

reordering the bits in said generalized base number to obtain a-

reordered generalized base compressed code;

grouping said reordered generalized base compressed code into channel,
time and length priority numbers; and

using said channel, time and length priority numbers to derive said
channel, time-of-day and length commands.

63. The method of claim 49 or 51 further comprising the steps of:

comparing the time-of-day commands to the output of a clock for a
predetermined relation:

selecting the channel specified in the channel command after the
predetermined relation is found to exist;

enabling recording by the video cassette recorder of the video signals
on the selected channel by commencing recording after the predetermined relation is
found to exist; and

utilizing the length command to terminate the recording.

64. The method of claim 49 wherein the stép of decoding and expanding

~ comprises the steps of:

25

entering encoded data into the decoder;
decoding said encoded data to determine channel, time and length of
the channel of video signals to be recorded; and '

generating control commands from said encoded data for selection of

* said channel of video signals for recording ‘and for control of the video cassette

30

recorder to start and stop the recording of the selected channel by the video cassette

recorder.

65. An advertisement in any media for combined direct consumption by a

~ consumer of said media and for use in automatic recording of an information broadcast

35

for future viewing, the combination comprising:

- an advertising section; and .

an additional unique coded mdu.atmn for said information broadcast
pléced in said advertising section.
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pr otﬁ@iﬁ-"/ﬂﬁég are
conbi nati ons of bi
caonbination is no
Llerr],
bit in the key.

T[err]

= 11 and Ry ' '
fitfs Shedo Has B2eh epb&pectlvel y. Once all the ﬂiﬁﬁﬁ?ﬁh%«)

e next step is determni
obabl e. Now for the above exanple, whic
pro ab err] with Clerr] L[err], or (Jerr] w-th
or L[err] W|th Tlerr] CJerff. This will determ ne the ne

So, which is greater: 11x9.3x70= 7161; 7x15.8x70=7742;

20M15.8x9. 3= 2938. 8%6Ln tThesadvasisemént of aldbinnGl wbereini thh meg}oéatl@bcauon
probability is 7x15.

Llerr].

10

15

20

25

30

35

So,

cmprr:feg a ngdltl(gtcygigW1tm %hefé?ﬁ\fn%& RApds to (err] with Tlerr

next In the bit hierarchy key.

67. . The advertisement of claim 66 ‘wherein the sum of the number of digits
of the unique coded indication is less than the sum of the number of digits in all of the

individual representétions of channel, time-of-day and length.

68. A method of creating an advertisement for combined direct
consumption by a consumer of said media and for use in automatic recording of
information broadcasts for future viewing, comprising the steps of:

creating an advertising section;

“creating a unique coded indication representing the channel, the time-
of-day, and the length of time for a information broadcast associated with said
advertisement; and

placing in said advertising section, the unique coded indication for said
information broadcast.

69. The method of claim 68 wherein the step of creating a uﬁique coded
indication for said information broadcast comprises the step of:
. -creating the unique coded indication wherein the sum of the number of
digits of the unique coded indication is less than the sum of the number of digits in all
of the individual representations of channel, time-of-day and length.

70. The method of claim 68 wherein the step of creating the unique coded
indication comprises the step of encoding that minimizes the number of digits in said
unigue coded indication for information broadcasts most likely to be selected: for
recording for future viewing.

71. The method of claim 69 wherein the step of creating the unique coded
indication comprises the step of:
encoding the unique coded indication based on probabilities assigned
to the channel, time-of-day and length of time.

72. The method of claim 68 wherein the step of creating a unique coded
indication comprises the steps of:
creating a representation for eac,h ofa Lhannel time of day and length
for any information broadcast;

* c L .| [ &

h

Xt
or

1.



The it is lhRéGdSame way. Whi ch conbi nat | |
proﬁﬁ?&.’%@%rrfﬁgé}%&%%é ﬂnﬁeerr], or T[err] with C[erk)ﬁ{)pg%{)ﬁo and
L[err], or L[errﬂMN]mwmwr Cerr] and T[err]. For the exanple shown,
whi ch has the gr ity: 8.8x15.8x70= 9732.8; 11x(9.3+7)x70=
12551; or 20x(9.3+7)x15.8= 5150.8? In thi67-case the conbination with the
greatest probability is 11x(9.3+7)x70= 12551, which corresponds T[err] with
Cldrr] or derr] and L[ erusing sfid reprgsentaiion to deaiveex priatitp oumber faesaid ghannéln t he

bit hierarchy key. Thi e i.s repeated for all the differenti al
probabilities ﬁﬁ%éiﬁthI%@t@%&%rg‘%%lgtf’i.s-_f ound. Alternately, the bit hierarchy
key can be just sone ar bicongariinglae peardy numbem ént abinary pumber foregctpeksaidl e t o
make the priorihmn¥eahiRlaRd IdNR QaRAAGENt . suCh as naking the .
5 ' : reordering the bits of said binary numbers to obtain a compressed code
of binary bits; and
converting the compressed code of binary bits into one said unique
coded indication.

10 73. The method of claim 72 wherein the step of reordering comprises the
step of performing said reordering as a function of a bit hierarchy key.

74. The methad of claim 72 wherein the step of converting comprises the

step of [;erfnrming said converting as a tunction of the output of a clock.
15 - |
"15. The method of claim 72 wherein the step of reordering comprises the

step of performing said reordering as a function of the output of a clock.

76..  The method of claim 72 wherein the step of using said representation
20 to derive a priority number comprises the step of performing said derivation as a
function of the output of a ciock.

77. The method of claim 68 wherein the step of creating a unique coded
indication comprises the steps of:
25 creating a representation for each of a channel, time of day and length
~ for any information broadcast;
using said representation to derive a priority number for said channel,
time and length représéntatinqs;
converting the priority numbers into a generalized base number for
30 each of said channel, time and length commands;
reardering the bits of said generalized base numbers to obtain a
compressed code of generalized base bits; and _
converting the compressed code of generalized base bits into one said
unique coded-indication.
35
78. An advertisement on a (fisplay medium for . combined direct

consumption by a consumer of said media and for use in automatic recording of

A



l e i qrity VSShsHE don different groups ofpeRARRA not her
te p%ﬁékﬁ; to HE erarchy key 120 and the %?IPOI’I tk/ﬁ)\;,g@tor
tabl es 122, a fun 42, as shown in FIG 7. This makes it very

difFficult for the key and therefore the coding technique to be duplicated
or copied. For exanple it is possible tP&cranbl e the date bits in the bit
hi erarchy key 120 as .a function of the clock. Changing the order of the

bilts as a f uninforenatiard biohdeasts Sulduteviewings the kemysatioRCoBPFIERE venesss of the

bit hierarchy key in rech‘lhﬁg;ﬁ%g%ese@ﬁ{mpgﬁd_of binary bits for the nost
popul ar prograns, because the date bits al| are of equal rior{ﬂ%é@ Thi s

coul d be as sinple as swntugiungodaddngication) fornsaid paveryspmant oSO ey, -
such as display medium in said advertising section. ' .
5

79. The advertisement of claim 78 wherein the unique code indication
comprises a leading digit with a predetermined value.

80. The advertisement of claim 79 wherein the sum of the number of digits
10 of the unique coded indication is less than the sum of the number of digits in all of the
individual representations of channel, time-of-day and length.

81. A method of creating an advertisement on a display medium for
combined direct consumption by a consumer of said media and for use in automatic
15 recording of information broadcasts for future viewing, comprising the steps of:
creating on the display medium an advertising sectiim;
creating on the display medium a unique coded indication for said
advertisement, the coded indication representing the channel, the time-of-day, and the
length of time for said information broadcast associated with said advertisement; and
20 placing in said advertising section, the unique coded indication for said

information broadcast.

82. The method of claim 81 wherein the step of creating on a. display
medium a unique coded indication for said advertisement comprises the step of:
25 : creating the unique coded indication wherein the sum of the number of
digits of the unique coded indication is less than the sum of the number of digits in all
of the individual representations of channel, time-of-day and length.

- -
aF

83. The method of claim 82 wherein the step of creating the unique coded
30 indication to have less digits comprises the step of:
encoding the unique eoded indication based on probabilities assigned
to the channel, time-of-day and length of time.

35
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{57) Abstract

!
to selectively record additional informa- U T/ : P
tion, which would be broadcast on a :
television channel at a later time. The
advertisement could be print advertise- : i
ment or broadcast advertisement on tele- : . =
vision or radio. The user enters the digi- [20 [zo 22 } %
tal code (I code) (652) associated with o) [——f_’
an advertisement into a unit with a de- Z u"ﬁ—— o) | 7R
coding means (14) which automatically 7 2 ;g OF| b L
converts the code into CTL (Channel, a 3 i
time and length). The unit within a twen- | _ 24 45 (#
ty-four-hour-period activates a VCR [—_"’g:—:r——-——"— 7 B
(14) to record information on the televi- = & '”%
siori channel (18) at the right time for | 2R ?&26_4’26 _

the proper length of time. The decoded 57/
channel, time and length information

can be communicated directly to a VC

(14), and used by the VCR (14) dlre@lyt

to automauca!ly activate the VCR (14)

to record a given television information broadcast corresponding to the communicated channel, time and length. Alternately, the
channel, time and length information can be decoded directly in a remote control unit (80) and only start record, stop record and
channel selection commands {(16) sent to the VCR (14) at the appropriate times. Algorithms for decoding the I codes (652) can be

a function of time to ensure security of the decoding method. A method is included for use of the I codes (652) with cable chan-
nels.
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This would be a fairly subtle security techni que, because a decoder that
wagy@biangise correct would only fail if those first tvBCEHISARISPer e

bei ng used. Qther clock dependen® gP &e also possible to provide security
fqor the coding technique. However i1t is derived, the bit hierarchy key 120
Is determ ned and stored. In step 154 the binary bits of
Cerr],Derr],T[err],L[err] are rearranged according to the bit hierarchy .
key 120 to create one 22 bit binary nunber. Then the resulting 22 bit

bi nary nunber is converted to decinal in_t]he convert binary nunber to

deci mal G codé step 156. The‘\r‘es t is Ggode 158. If the priority vector
and the big%hilerarchy key ar ggwel matchea to the view ng
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habits of the general population, then it is expected that the nore. popul ar
Pr Q@ 85240yl d require no more than 3 or 4 digits for tRETASIBIDTow t hat
t he encoélng t echni que has been ggpcpgned t he decodi ng technique is just
reversing the coding technique. This I's done according to the flow chart of
FIG -6. This is. the preferred G code decoding that can be built into G code
decoder 38 in VCR 14 or the renote controller G code decoders 82 and 92 in
FI Gs. and 5. The first step 102 is to _enter G code 104. Next the G code

104 is| converted to a 22 bit binary nunber in step 1p6. Then the bits are
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are grouped together and converted to decimal formin step 112. As this

poi nt, gbtain Cerr],Derr], T er [err] data 114, ' i ndi ces
towcﬁgvﬁrzpbii ty vector tables. r/ré above exanpl e, ﬁ%ﬁ]ﬁﬂg@ at this
step the vector 4 9 1 3. This (err],Derr],T[err],L[err] data 114 is then
used in step 116 to | ookup channel, date time, and length in priority
vector storage 122. The CDTL 118 for t he exanple above is 5 10 19.00 1.5,
whi ch neans channel 5, 10t day of the nonth, 7:00 PM and 1.5 hours in

| ength. If the coding tech e is a functhgn of the clock then@st |s also
necessary to nmake the decodi nggt echni que a unction of the cloc
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r the
It is

J‘&I‘/Us%hbﬁ@
or copi ed.

-_hierarchy key 120 and the priority vector tables 122, a function of
13s shown in FIG 6. This again nmakes it very
key and tGherefore the coding tedfnf U@ to be duplicate
350 possi ble to have the decodi ng and encodi ng techni ques dependent on any

ot her predeterm ned or preprogrammabl e al gorithm Although the above G code

encodi ng and decoding technique is a preferred
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enmbodi nent, it should be understood that there are many ways to performthe

| At eng ,gi?the i nvention which is to reduce the nunber gsCkRaSHRYITS6
e

requir or tinmer preprogranmn%51 Egﬁgcconpllsh this goal there are many
ways to performthe G code encod é decodi ng. There are al so nmany ways

to make the encodi ng and decodi ng techni que nore secure besides just making
t he encodi ng and decoding a function of the clock. This security can be the
result of any predeterm ned or preprogramred algorithm It is possible in
the G code codi ng and decodi ng techni ques to use m xed radi x nunber systens
I nstead of binary nunbers. For exanple, suppose that there are only
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represented in the mxed radi x nunber system as 46, because 4*7[err]+6*5 =
34ve BBA26EG or advant age of a m xeg zg? nunber syst enPEI/VRIHIOHO; t i zi ng
the hierarchy key. If the first 5% el s have about equal priority and
the next 30 are al so about equal, then the m xed radi x nunber system all ows
the two tiers to be accurately represented. This is not to say that a m xed
radi x nunber systemis necessarily preferable. Binary nunbers are easier to

represent in a conputer and use of a fjipcgd—adx—r4nb¢r system such as
bi nary nunbers allows a pyramid of prildrtization o lbe easily represented
in the hierarchy key. Another feature th@ %Zs Seéi ablle in all of the
enbodi ments is the capability to ) Q_g__\)%h
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Anot her way is to use one
multiple times w PETAUSIZ/#OTSEI n

"PROG 99 PROG PROG'.

whi ch woul d be stored and

f§ daily or thrice to specify weekly.
and the G code for the desired
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used daily in this case. The recording would begin on the date specified
afid/ copmuRére dail y after that using the same channel tiRETAEP2/HWFOh

i nfBrmation. A sli ght twist is _{)5 2£§| |y recording could be automatically
sqspended during the weekends, C nost daily prograns are different on
Sat urday and Sunday. Once a daily or weekly programis set up. then it can
be used indefinitely. If it is desired to cancel a programand if there is.
a "CANCEL" button on the renote controller or manual control for the VCR
then one way to cancel a program (whether it is a normal CDTL, daily or
weekly entry) is to key in the follow ng: "PROG xx CANCEL", where xx is the
G code. ' '
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sections 204, nultiple tinme of day sections 206, channel identifiers 208,
and %gﬂ(:}%ili)t I ve programidenti f-'| 72 , including thepgaweset/10780 pr ogr am
arranged”in a manner that is comion T tel evision guide publications.
Acranged in relation to each channel identifier is a conpressed code

i ndi cation 212 or G code containing the channel, date, tinme and |l ength

i nformation for that entry in the television calendar. FIG 8 shows how
easy it is to performtinmer progranmng. Al one needs to do is find the
program one wants to watch and enter the conpressed code shown in the
conpressed code indication. This is in contrast to having to deal with al

t he channel, date, tine and :

Ep o
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-21- length entries separately. At |east the channel, date and tine are
éxpl isgytdey2 stated in the tel evision guide. The | ength PCTUES#2/MY730n! y
avaiTabl e by searching the guiﬂgt;ﬁg’nd the tine of day section 204 where
a ;new program begi ns and then 1/ ng sonme arithnetic to find the | ength
of the program Using the conpressed G code avoids all these conplications.
For cable tel evision prograns, there is an additional issue that needs to
be :
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addressed for the conpressed G code to be useful. .Ln a nornmal television
gUWO@3/TIBIR i nformation is available for all the nor maPE/ERIRA975¢ hannel s

in the formof nunbers incIudiTq$&2§gghannel nunbers, such as channel 4 or

7.+ However, for cable channel s'I™ O, ESPN etc., only the nanes of the
channel s are provided in nost television listings. The reasiosheft@as bh Reglted 7

that in sone netropolitan areas, such as Los Angel es, ther ne
(1) edition of television guide, but there may be, quitg a f
carriers, each of which may assign HBO or ESPNg%gif ent ca

nunbers. In order for a conpressed code such a e*G code to be applicable

to the cabl e channells %?Bh‘ﬁ“ shed by a wide_ ared tel evision guide

publ i cation, the \ \ 2 NG

,7&50

SE7 PATE GUIDE CFf REESS TV C’(/ SPT PEC ”\735_ 7

eyl
_____ &35&_




fol |l owi ng approach can be used. First, all the cable c | S92 PRivsf be
peW@RABMIR6IZ assi gned a uni que nunbe Iéhi ch woul d be valrd across the
natikon. For exanple, we could aﬁﬁJnZ PN to cabl e channel 1, HBO as cable
channel 2, SHO as cable channel 3, etc. This assignnment woul d be published
by the television guide publications. The video cassette recorder
apparatus, such as the renote controller, the VCR unit or both, could then
be provided with two (2) extra nodes: "set" and "cable channel”. One way of
provi ding the user interface to these nodes would be to provide two (2)
extra buttons: one called SET and one call ed CABLE CHANNEL. The

c%%/.ﬂ“ |
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buttons could be |l ocated on the video cassette recorder unit -itself or

| opvh 88l/1812 renote controller, as shown in FIG 1, 3 apOTAISIMEOMOSET is
el effent 168 and CABLE CHANNEL |&L2I?gf 170. O course, other user
iNterfaces are possible. Next, t i sion viewer would have to go

t hrough a one-tinme "setting" procedure of his VCR for all the cable
channels that he would likely watch. This "setting" procedure would rel ate
each of the assigned nunbers for each cable channel to the channel nunber
of the local cable carrier. For exanple, suppose that the |ocal cable
carrier uses channel 6 for ESPN, then cabl e channel nunber | could be
assigned to ESPN, as shown in _the foll ow ng. table
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a8

25 The user could performthe

M SET 24 CABLE CHANNEL 2
E CHANNEL 8 PROGRAM The "setting"
address table 162, which woul d be

" SWOOMI2612 ocedure by pushing the buttons on his Fenot pctpossRiésn as
f oldipws: SET 06 CABLE CHANNEL |
23. CABLE CHANNEL 3 PROGRAM SET
procedure would create a cabl e channel
| oaded into RAM 52 of conmand controller 36. For the above exanple,

PROGRAM SET

t he
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address table 162 woul d have the follow ng information. CABLE
CI—VW\ SS-TABLE 162 1 24 3 © 23 8 PCT/USBY/1875Rr the
'sert’ing” procedure is perforned q; TV vi ewer can now sel.ect cable
channel s for viewi ng by the old Eﬂb O pushing the key pad buttons 24
will select

cabl e ‘channel

59,.24
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-23- HBO He can also do it the new way: eg. by pushing CABLE CHANNEL 2,

V\hb@h é’%l | so sel ect HBO. The advantage of the new wapCTsU$92A10750e
tel _v’P [ guide will publish [ to the program description, so the
=\ ?'229

e

vi gWer will just | ook up the assign channel nunber identifier instead of
having to renmenber. that HBO is |ocal cable channel 24. Wen the CABLE
CHANNEL button is pushed, conmand controller 36 knows that it will |ook up.
t he | ocal cabl e channel nuwgn cabl e channel
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XXX XXX XX XX XX XX XXX XX XX XXX XXXXXXXXXXXXX The [C2] in front of HBO rem nds the
vi W@93£12612 he needs only to push CABLE CHANNEL 2 to sePE€TIUSEDI07BDe (4679)

i's ;I-"-he G code indication for thij pzé) cular program FIG 8 shows a
segction of a television guide. 4 e channel s all have an assigned

cabl e channel nunber 188 after the cable channel mmenonic. O her than that
the cabl e channel information is arranged the sanme as the broadcast
channels with a conpressed G code 212 associated with the channel .
ti mer preprogranmm ng, the viewer need only enter the nunber 4679

.O%:/.Zﬁ

For
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according to the unit's G code entry procedure, eg. PROG 4679 PROG The

G cHR9¥de6t®r unit will decode this G code into "cabl e REBAENR/W758nd wil |
alsp+si gnal the -24- command cgggizgé 36 with a cabl e channel signal
164, as shown in FIGs. 1 and 2, b the extra channel bit will be "1"
whi ch di stinguishes that the Gcode is for a cable channel; then, since the
associ ation of "cable channel 2" with channel 24 has
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been established earlier in the "setting" procedure, the command
conM93/82612i f it has received a cable channel signal, WRCT/USREDTS0el vy

| ook~up 2 in the cable channel address table 162 to translate it to cable
channel 24, which will be used 28th Qecordi ng channel at the appropriate
time. By associating the Gcode with the assigned cabl e channel nunber
rather than the | ocal cable channel nunber, the G code for that program
will be valid in the whole | ocal area, which may have nmany different cable
carriers each of which nmay have different |ocal cable channel nunmbers. To
I ncl ude the cabl e channel conpressed G code feature, the decoding and-

encoding algorithnms are as shown in FIG 9 and 10, respectively. The
encodi ng -
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shoul d be explained first before the decoding. The primary change in FIG
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164 I.s for the G code decoder to performall of the decodlng I ncl udi ng the
convW@ P 2610om assi gned cabl e channel nunber to Ietal cRCRUSAR 0250
nunber. This woul d be the case fof the.renmote controller inplementation of
FIG 3. FLG 1l-shows-the inple Q] Zréof the entire decode algorithmif
thi's step |s |ncluded AI t hat needs to be added is convert assigned

channel #rrier channel step 166, which perfornms a | ookup in.
cabl e cha ‘ H ble 162, if the cable channel bit indicates that a
cabl e cha d..Step 166 effectively replaces step 174 in FIG
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: : 280 TPOS
ssing is the nunber of prog?gms that can

-25- Anot her i ssUETRIAFENBARS &aa i
be prebipﬁranned.E,jjgggjwqﬁwggggi greatly sinplifies the process of
enteri'ng progranyg, it is likely ﬁh t the user will quickly learn and want
to enter a largen ndﬂ4iﬂi@ﬁ%ﬁgr§ ; however, sone existing VCRs can only
store up to four {(4) progranms, while sone can.store as many as eight. Thus,
the user may getfedsrﬁy*fruSrraFédiby the programming limtations of the
VCR. One approachkggmggggﬂmgyﬂéunjis to performthe conpressed G code
decodi ng

e 72T et %L L ke e st

APPARATUS AND METHOD USING COMPRESSED CODES
FOR SCHEDULING BROADCAST INFORMATION RECORDING

Background of the Invention
This is a continuation in part of pending patent application serial no. 676,934
filed March 27, 1991, which is a continuation in part of serial no. 07/371,054 filed

June 26, 1989, which itself is a continuation in part of serial no. 07/289.369, filed
December 23, 1988.

1. _  Field of the Invention

This invention relates generally to video cassette recorder systems and
particularly to the timer preprogramming feature of video cassette recorders (VCRs)
and to an apparatus and method.for using ericoded information to shorten the time
required to perform timer preprogramming and also an apparatus and metho?l for
enahling a user to selectively record, for later viewing, detailed information F{hat is
associated with an earlier publication or broadcast of an advertisement.

2. Prior Art

The video cassette recorder (VCR) has a number of uses, including playing
back of tapes filmed by a video camera, playing back of pre-recorded tapes, and
recording and playing back of broadcast and cable television programs.

To record a television program in advance of viewing it. a two-step process is
often used: (1) bbtaih the correct channel, date, time and length (CDTL) information
from a television program guide, and (2) program this CDTL information into the
VCR. Depending on the model, year and type of the VCR, the CDTL information can
be programmed in various ways including: (i) pushing an appropriate sequence of keys
in the console according to instructions contained in the user’s manual, (ii) pushing an
appropriate sequence of keys in a remate hand-held control unit ‘according to
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in the renpte con df&”/ de enough nenory there to store a | arge
nunber of prograng g 4D. The renote controller would have the
capability of tf ahs ﬁﬁbw ijodi cal |y several of these stored prograns at
atinme tothe VERLmaLNn unit. rovide this capability, extra menory
cal |l ed stack rremry 76 1S reqwr d +2asi de the renote unit, as shown in FIG
12, whi ch ot her =than-that-i.ssidedtical to FIG ‘4. Stack nenory 76 can be

| rrpl emeni:eduwohkl contdinetda mumes mamwemmewhbg’emﬂmgn ihdf(ﬁi)texéﬁﬁhgviwe] in the
m o1 oCoN bkehe k3Gl iF 4 cbed AR AT SRR TR 0 Pl 20
out. It dsplayexbom/ﬂmr televitioni sceees dorescrenoprograliping).  Other techniques for

timer preprogramming have been suggested méludmg (lv) rqadmg in certain bar-code

information using a light pen (light pen pmgrammlng), ‘and’ (v) entering instructions

through a computer or telephone modem. These various methuds differ only in the

physical means of specifying the information whxle the’ contents being CDTL and -

certam power/clock/timer on-off commands are generally common although the

detailed protocol can vary with different model VCRs. Methods (i) and (i) described

above can require up to 100 keystrokes, which has inhibited the free use of the timer

preprogramming feature of VCRs. To alleviate this, new VCR models have included

an "On-Screen Programming” feature, which permits remote input of CDTL

information in response to a menu displayed on the television screen. Generally on

screen programming of CDTL information requires an average of about 18 keystrokes,

which is less than some of the prior methods but still rather substantial. Some of the

other techniques such as (iv) above, require the use of special equipment such as a bar
code reader.

In general the present state of the art suffers from a number of drawbacks.
First, the procedure for setting the VCR to record in advance can be quite complex and
confusing and difficult to learn; in fact, because of this many VCR owners shun using
the timer preprogramming record feature. Second, the transcription of -the CDTL
information to the VCR is hardly ever error-free; in fact, many users.of VCR’s timer
preprogramming features express concern over the high incidence of programming
errors. Third, even for experienced users, the process of entering a lengthy sequence
of information on the channel, date, time and length of desired program can become
tedious. Fourth, techniques such as reading in bar-code information or using a
computer require special equipment. These drawbacks have created a serious
impedance in the use of 2 VCR as a recordmg device for television programs. The
effect is that time shifting of programs has not become as popular as it once was
thought it would be. Accordingly, there is a need in the art for a simpler system for
effecting VCR timer preprogramming which will enable a user to take advantage of the
recording feature of a VCR more fully and freely.

The prior art in the area of enabling a user to selectively record for later
viewing, detailed information associated with an advertisement is the familiar
advertisement by a network during a television channel commercial break that there

" will be "news at 11" or that there will be an “interview with the winning coach at 9.
A viewer watching the channel that sees/hears this announcement could preprogramhis
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top nenory Iocﬁ' it Em&ﬂ( for exanple the first 4 |ocations,
correspond exa tlly m ﬂ‘le avar |la|t§| e timer preprograming menory in the VCR

mai g unit. V\herievler.tglhg%e apoef ithe stack nenory is changed, the new

i nformation wili tbe senf over to the VCR main unit to update it. FIG 13
shows the sequei?nc‘e:ﬁf, ,e:men{:s-nwﬂler? t heauser enters a G code programon the
keypad of the rlem)te control ler. jFor Tllustration purposes, suppose the VCR

romory caplEhi) RReoBe . PRE 3 %&%%“ﬁ‘éwﬁﬁﬁﬁ@ﬁ%ﬁ% b Bhockelc, ¢ T

FI G 13, V\mt‘rhavhg mrbrmdcm simultaheously with asadvertis@gent that aleits aaserrthatol | er 60

first dec Oﬂﬁﬁleinﬁmhl%ﬁr&\%n%mg the advertisement will be broadcast at a later time
can be implemented easily wnh standard qpparatus such as a television and a VCR and
is not new to the state of- the art. 'The user could also be informed of an “interview
with the winning coach® through pnnt advemsement which would indicate the channe!
time and date of the the :nterv:ew When the user is informed either through a
broadcast or a printed advertisement that a winning team’s coach will be interviewed
later that day, the viewer uses his standard remote controller to program his VCR to
automatically record this later program. The VCR stores the schedule information
from the controlier and, via its display panel, provides acknowledgment to the user of
his programming commands. T

U.S. Patent No. 4,977,455 for a System and Process for VCR Scheduling

discloses a television broadcast system in which a cue is broadcast ‘and displayed
simultaneously with a primary program. The cue alerts a user that supplemental
information regarding the primary program will be broadcast at a later time. If the
user responds to the cue via a remote controller, then data embedded in the primary
program broadcast during the video blanking interval segment of the video signal, but
not visible to the viewer, will be automatically stored and interpreted by a
microprocessor and used to control a VCR to record the supplemental broadcast at the
later time. Young does not contemplate the use of printed media at all and requires
that a special unit be associated with the television receiver to store and interpret the
data embedded in the primary program broadcast, and also to respond to the user cue,
for-the system to work at all, even for television advertisements, as shown in elements
4,5,9, 10, and 15 of FIG 1, of 4,977,455.

Summary of the Invention

A principal object of the invention is to provide an improved system for the
selection and entering of channel, date, time and length (CDTL) information required
for timer preprogramming of a VCR which is substantially simpler, faster and less
error-prone than present techniques. Another principal object of the invention is to
provide an improved apparatus and method for enabling a user to selectively record,
for later viewing, detailed information that is associated with an earlier publication or
broadcast of an advertisement.

In accordance with the invention, to program the timer preprogramming feature
of a video system, there is an apparatus and method for using encodéd video
recorder/player timer preprogramming information. The purpose is to signifiéaﬁtly
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i nformation i rﬁf%é@ ﬁrﬁ}fty’] plays it on the display unit with the
addi ti onal wor d™ ent’ ErEg gl 90 di spl ayed. The m crocontroller then enters

t he.decoded pﬁrogr sttack menory in step 236. If this is the first
pr ogram entered;, ?@DE&Q?%&; (i at the top location of the stack nenory. If

there are al reaml-y—p{eg{—_a the stack menory, the newy entered program

will first be prOV|S|onaIIy pl &ced at the bottom of the stack nenory. The

5% T Pl TP PR A & 0 8 BB |, 1 2

| ocati on
and t he IoasathBRognamordancewahthisinvgmoauusnniymw fthttwmert he nature

of the t&gigE dith¥i SO dighk o bre itk 'the VYCR. This can be done either:remotely or

locally at the VCR. Built intoelmer the remote controller or the VCR dsa decodmg
means which automatlcally converts the code into the proper CDTL programmmg
information and activates the ,VCR to record a given television program yV_;t_;k.the
corresponding éhanﬁél;g date, time and length. Generally multiple oodéé.c;a‘n be entered
at one time for multiple program selections. The code can be printed in a television
program guide in advance and selected for use with a VCR or remote controller with
the decoding means.

Another principal object of the invention is to enable a user to selectively
record information designated. by a digital code, which would be associated with an
advertisement. The advertisement could be print advertisement or a broadcast
advertisement on television or radio. The additional information could be broadcast
on a television channel early in the morning, for example, between midnite and six
o’clock in the morning, when the broadcast rates are low and it is economical to
broadcast detailed information or advertisements of many items, especially expensive
ones, such as automobiles and real estate. In accordance with this invention it is only -
necessary for the user to enter a digital compressed code associated with an
advertisement into a unit with a decoding means which automatically converts the code
into CTL (channel, time and length). The unit activates a VCR to record information
on the television channel starting at the right time and recording for the proper length
of time. The information will be recorded within the next twenty four hours so it is -
not necessary to decode any date. The user can then view this information at his/her
leisure. :

Other objects and many of the attendant features of this invention will be more
readily appreciated as the same becomes better understood by reference to the
following detailed descriptions and considered in connection with the accompanying
drawings in which like reference symhbols designate like parts throughout the figures.
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i s such that kﬁpi-:ggyiﬂmgﬁﬁﬂcation nis altered, then all the locations

below i t+ wi | I| Be altered pxanpl e, suppose the stack nenory has six (6)
entries already t@#ﬁ}ﬁ@\ﬂg% 26- ordered, and a new entry is entered
whose tenpor gl fordering placgsjit in location 3 (1 being the top |ocation).
If this entry IS praced=rnte |pcati ong3, information which was

Brief iption of t ra\r;'i
FIG. 1 is a schematic showing apparatus according to this invention with the code
-deooder means embedded in the vic'+0 ~assette reoorder,
FIG. 2 is a schematic of the VC.. nbedded processors for command control and
code decoding;
FIG 3 is a schematic showing a preferred embodiment according to this invention
“with the code decoder means embedded in a remote controller; '
FIG. 4 is a schematic of the processor embedded in the remote controlier;
FIG. 5 is a schematic of a universal remote controller with the code decoder means
embedded in the universal remote controller;
FIG. 6 is a flow graph of the G-code decoding technique;
FIG. 7 is a flow graph of the G-code encoding technique;
FIG. 8 is an illustration of part of a television calendar according to this
invention;
FIG. 9 is a flowchart for decoding for cable channels;
FIG. 10 is a flowchart for encoding for cable channels;
FIG. 11 is a flow graph of the G-code decoding for cable channels including
conversion from assigned cable channel number to local cable carrier channel number;
FIG. 12 is a means for decoding including a stack memory;
FIG. 13 is a flowchart for program entry into stack memory;
FIG. 14 is an operation flowchart for sending programs from remote control
to main unit VCR;’
FIG. 15 is a perspective view of an apparatus for using compressed codes for
recorder prepregramming according to a preferred embodiment of the invention;
FIG. 16 is a front view of the apparatus of FIG. 15 showing a forward facing
light emitting diode;
FIG. 17 is a perspective view of the apparatus of FIG. 15 placed in a mounting
stand:
FIG. 17A is a front elevational view of the apparatus of FIG. 15 placed in the
mounting stand as shown in FIG. 17,
FIG. 18 is a detail of the LCD display of the apparatus of FIG. 15;
FIG. 19 is a perspective view showing a manner of placing the apparatus of
FiG. 15 relative to a cable box and a VCR;
FIG. 20 is a perspective view showing a manner of placing the mounting stand
~ with the apparatus of FIG. 15 mounted thereon near a cable box and VCR;
FIG. 21 is a schematic showing apparatus for using compressed codes for
recorder prepregramming according to a preferred embodiment of the invéntion:
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Locations 1 and
doi ng the tenbo
have changed frp

PE M;,FMF\ SHERT)

;

”s ifted to locations 4, 5, 6, and 7.
% ecn nchanged. The mcrocontroller 60, ~after
@ﬁn@ ek5|n step 242 whether the first n entries
fore, wher fjor the current exanple n equals 4. In this

case, since a npw program n has be_ n entered into location 3, what used to be

in |location 3 nl
menu of 4 entrie

on 47 Since the VCR s main unit program

should ¢o respond exactly to locatjon 1 through 4 of the
stack menmory, EHfr3%ia ??HBJ G‘L

schgfratic sbovying apreterred pmbodiment Of ApR9EatSeyi sed. The -

m cr ocont imyléménting Gedchématiz@IRIGO2E the new entries 3 & 4 to the nmain unit,

In step 244

FIG. 23 is a flow graph for program.entry into the apparatus of FiG. 15;

FIG. 24 is a flow graph for review and program cancellation of programs
entered into the apparatus of FIG. 15; '

FIG. 25 is a flow graph for executing recorder prepregramming using
compressed codes according to a preferred embodiment of the invention; '

FIG. 26 is a flow graph for encoding program channel, date, time and length
information into decimal compressed codes;

FIG. 27 is a flow graph for'decoding decimal compressed codes into program
channel, date, time and length information;

FIG. 28 is an embodiment of an assigned channel numberflocal channel number

table;

FIGs. 292 and 29% are examples of a printed advertisement and a television
broadcast advertisement showing the use of a decimal code for information ( code);
FIG. 30 is 2 flow graph for entry of an I code into the apparatus of FIG. 15;

T code;

FIG. 31 is a flow graph for encoding channel, time and length (CTL) into an

FIG. 32 is a flow graph for decoding an 1 code channel, time and length

(CTL); and

FIG. 33 illustrates the relationship of time spans and validity period codes.
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of FIG 13. If 3-“(‘%5;_%15%5511 program after tenporal ordering, gets

entered into | )ciatlon 5, then entries 1 through 4 have not changed from
before and the| m cl& RO 9Pser| Wi || not send any message to the VCR main
unit and the m c ocontrol ler w just resune nonitoring the clock 85 and
the keyboard 8B &S per STER™ It ig.assuned that when the user enters
the G code in | _the rengte controller is pointed at the VCR main

unit. The gLhe .5;. hh(ﬁ &k SO fast that the changes are sent

in step 2474 W ' ' er is still belng p0|nted at the VCR
main unit. |quf¢rsnasrewte&qmyl% %!émre particpladly, 4 FIG. 1¢ thereds shown, o

del etion ignfaipafans@drl @Sing encoded video. tecorder/player timer preprogramming
information 10 according to this invention. The primary components include a remote
controlier 12 and a video cassette recorder/player with G-code decoder 14, which can
be controlled by remote controlter 12 via a command signal 16. The remote controller
12 can have a number of keys, which include numerical keys 20, G-code switch 22,
function keys 24, program key 26 and power key 27. There are means in the.remote
controller 12 that interprets each key as it is pressed and sends the proper command
signal 16 to the VCR via an infra-red light emitting diode 28. Except for the G-codé
switch 22 on the remote controller 12 in FIG. 1, the remote controller 12 is essentially
the same as any other remote controller in function. The G-code switch 22 is provided
just to allow the user to lack the remate controller 12 in the G-code mode while using
a G-code, which is the name given to the compressed code which is the encoded CDTL
information, to perform timer preprogramming.

A G-code consists of 1 to 7 digits, aithough more could be used, and is
associated with a particular program. A user would lookup the G-code in a program
guide and just enter the G-code on the remote controller 12, instead of the present state
of the art, which requires that the user enter the actual channel, date, time and length
(CDTL) commands.

In order to understand the advantages of using a G-code, it is helpful to
describe the best of the current state of the art. which is "on screen programming™ with
direct numerial entry. This technique involves about 18 keystrokes and the user has .
to keep switching his view back and forth between the TV screen and the remote
controller while entering the CDTL information. This situation may be akin to a user
having to dial an 18 digit telephone number while reading it from a phone book. The
number of keys involved and the switching back and forth of the eye tend to induce

errors. A typical keying sequence for timer recording using on-screen CDTL
programming is as follows:

PROG 2 1-15 07 30 2-08 00 2 04 PROG

The first program (PROG) key 26 enters the programming mode. - Then a sequence of
numericals key 20 are pushed. The 2 means it is timer recording rather than time
setting. The 1 means the user is now eritering the settings for program 1. The 15 is
the date. The 07 i's starting hour. The30isa starting minute. The 2 means pm. The
__next sequence 08 00 2 is the stopping time. The 04 is channel number. Finally, the

This Sheet Has Been Reilaged

IIIIIIII IIIIII 1




TV 3F ‘

out in the sP¥EK:REABE Nf SEEE(

m crocoritrol {e I

unit. If thelf 34 {bgéesta
Wi

control ler umif ||_not sen

e first 4 entries are affected, the
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I nformati on W o the VCR main unit at the appropriate tine.
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progr amr;eﬂgksﬁid’ﬁe't‘ gﬁ“ngﬁ%wwﬁ mng preprograming entries one by
one. By the By eantrait, this compacd eguld riave deeth deodedicend entereldanenitypidae stack in
t he remt%@g@%ﬁ&ﬁ@ﬁ%ﬁ“@e%ﬁﬁbﬂmm 79 distniSNhathe LORmYER Mai n unit
(if the stac S_nore .

is a coded G-code, the G-code switch 22 should be turned to the "ON" position.

Instead of having a switch, a separate key “G" can be used. The G-code programming

keystroke sequence would then be: G 1138 PROG.

" ‘The use of a G-code does not preclude “"on-screen” confirmation of the

program information that has been entered. When the keystrokes "PROG 1138 PROG*

are entered with the G-code switch in the "ON" position, the G-code would be

decoded and the television could display the following message:

PROGRAM DATE  START TIME STOP TIME CHANNEL
1138 15 7:30 PM 8:00 PM 4

In order for the G-code to be useful it must be decoded anid apparatus for that
purpose must be provided. Referring to FIG. 1, a video cassette recorder/player with
G-code decoder 14 is provided to be used in conjunction with remote controlier 12.
The command signal 16 sent from the remote controlier 12 is sensed by the photodiode
32 and converted to electrical signals by command signal receiver 30. The electrical
signals are sent to a command controller 36, which interprets the commands and
determines how to respond to the commands. As shown in FIG. 1, it is also possible
for the command controller 36 to receive commands from the manual controls 34 that
are normally built into a VCR. If the command controller 36 determines that a G-code
was received then the G-code will be sent to the G-cade decoder 38 for decoding. The
G-code decoder 38 converts the G-code into CDTL information, which is used by the
command controlier 36 to set the time/channel programming 40. Built into the VCR
is a clock 42. This is normally provided in a VCR and is used to keep track of the
date and time, The clock 42 is used primarily by the time/channel programming 40
and the G-code decoder 38 functions. The time/channel programming 40 function is
set up with CDTL information by the command controller 36. When the proper date
and time is read from clock 42, then the time/channel programming 40 function turns
the record/playback 44 function "ON" to record. At the same time the tuner 46 is
tuned to the proper channel in the television signal 18. Later the.user can command
the record/playback 44 function to a playback mode to watch the program via the
television monitor 48.

An alternate way to control the recorder is to have the command controller 36

_keep all the CDTL information instead of sending it to the time/channel programming
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4-entries). | E : “gék 85 in the renote controller unit is _
moni t or ed by tghe'mcrocontrcﬂler to determ ne when the prograns in the main
uni t have been uSeBHDER.19¥efgrrning to the flow chart in FIG 14, the

m crocontroli ey periodically dhecks the clock and the tinmes for the
programs at kW& ta@p ot the StoCk in sPep 250 (say the first 4 entries),
which are id ntlcal to the VCR's main unit's nmenu. |If -on one of the

periodic Chmc canimand contkelleRrosld alsh Xeerl tik bEGR ittty pefiodibity Feidinguni t ' s
t”ggfe'dsi ﬁo kgSEthhen | am; rc!oenrtreoll(élrr \%ou ! enesrt]:}\(ri Icgtﬁmlaﬂdsttg%hesgu%g}(ch \M&I chis
programming 40 to turn on and off the recorder and - tuner 46 to cause it 0 tune to
the right: channel at the right time acoordmg to the CDTL information.

: The clock 42 is also an input to G-code decoder 38, which allows the G-code
decoding to. be a function of the clock, which lends a measure of security to the
decoding téchnique and makes it harder to copy. Of course this requires that the’
encdding technique must also be a function of the clock.

A possible realization of the command controller 36 and the G-code decoder
38 is shown in FIG. 2. The command controller 36 function can be realized with a
microprocessor 50, a random access memory 52 and a read only memory 54, which
is used for program storage. The input/output 56 function is adapted to receive
commands from the command signal receiver 30, the manual controls 34 and the clock
42, and to output signals to a display 35, the clock 42, and the time/channel
programming 40 function. If the microprocessor S0 interprets that a G-code has been
received, then the G-code is sent to microcontroller 60 for decoding. The
microcontroller 60 has an embedded random access memory 62 and an embedded read
only memory 64 for program and table storage. The clock 42 can be read by both
microprocessor 50 and microcontroller 60.

An alternative to having microcontroller 60 perform the G-code decoding is to
build the G-code decoding directly into the program stored in read only memory 54.
This would eliminate the need for microcontroller 60. Of course, other hardware to
perform the G-code decoding can also be used. The choice of which implementation -
to use is primarily an economic one.

The blocks in Figs. 1 and 2 are well known in the prior art and ire present in the -
following patents: Fields, patent no. 4,481,412; Scholz, patent no. 4,519,003; and
Brugliera, patent no. 4,631,601. For example, clock 42 is analogous to element 7 in
Scholz and element 17 in Brugliera. Other analogous elements are: command signal
receiver 30 and Scholz 14 and Brugliera 12; tuner 46 and Scholz 6 and Brugliera 10;
time/channe! programming 40 and Scholz 8, 11 and Brugliera 16; record & playback "
44 and Scholz 1, 2, 4; command-controller 36 and Scholz 11, 10 and Brugliera 12;

- microprocessor 50 and Fields 27: RAM 62 and Fields 34; ROM 54 and Fields 33;
manual controls 34 and Scholz 15, 16; and remote controller 12 and Scholz 26 and
Brugliera 18.

FIG. 3 illustrates an alternate preferred embodiment of this invention. In FIG.
3 a remote controller with embedded G-code decoder 80 is provided. The remote
controller with embedded G-code decoder 80 is very similar to remote controller 12,
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nmessage ‘i n step | 25 4n@ @1% thé user to send nore programs. Next time the
usek pICkS upthe € E ty the blinking will remnd himthat the VCR
main unit's prlodram.neny_has.. H)e n conpleted and it is tinme to replenish the

VCR main unit (wth program entrijes-g0-ored in the renote. The user si nply
pi cks up the re It. towards the VCR main unit and presses
"ENTER". ei@ébtsfol"\/lﬂdaddﬂﬁﬁ of tHeeG-bere debodeh 82.5 NotdkthaEinTaraysol possible in any

remote controller to provide a display 84. The remote controiler with embedded G-
code decoder 80 would be used in conjunct:on with a normal video cassette
remrderlplayer 70, which would not be reqmred to have an embedded G-cade decoder.
The numerals for the subelements of video cassette recorder/player 70 are the same as
described above for the video cassette recorder/player with G-code decoder 14 and
have the same function. except for the absence of G-code decoder 38. This preferred
embodiment has the advantage that it can be used in conjunction with VCRs that are
presently being used. These do not have a G-code decoding capability. Replacing
their remote controllers with ones that have this capability built-in can vastly improve
the capability to do timer preprogramnhing for 2 maodest cost.

FIG. 4 illustrates a possible realization of the G-code decoder-82 huilt into the
remote controller with embedded G-code decoder 80. A microprocessor 60 can be
used as before to decode the G-cade, as well as interface with the display 84, a clock
85, the keypad 88 and the light emitting diode 28. Alternately, other hardware
implementations can be used to perform the G-code decoding. The clock 85 is
provided in the remote controller 80 so that the G-cade decoder 82 can be made to
have the clock 85 as one of its inputs. This allows the G-cade decoding to be a
function of the clock 85, which lends a measure of security to the decoding technique
and makes it harder to copy.

The remote controller with embedded G-code decoder as described above
would send channel, date, time and length information to the video cassette
recorder/player 70, which would use the CDTL information for tuning into the correct
channel and starting and stopping the recording function. The remote controiler may
have to be unique for each different video cassette recorder/player, because each brand
or model may have different infrared pulses for each type of information sent such as
the channel number keys and start record and stop record keys. The particular infrared
pulses used for each key type can be called the vocabulary of the particular remote
controller. Each model may also have a different protocol or order of keys that need

" to be pushed to accomplish a function such as timer preprogramming. The protocol
or order of keys to accomplish a function can be called sentence structure. If there is
a unique remote controller built for each mode! type, then the proper. vocabulary and
sentence structure can be built directly into the remate controller..

An alternate to having the remote controller with embedded G-code decoder
send channel, date, time and length information to the video cassette recorder/player
70, is to have the remote controtler with embedded G-code decoder perform more
operations to simplify the interfacing problem with existing video cassette
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he stack up by four |ocations. The
m crocontroll er e new "top of the stack" (ie. top 4
entries) over t 4 it in step 262. This process will repeat
until the whol g dtack has been;errptied. Anot her preferred enbodi ment of an
appar atus for usifg-EoRPTEsEEd- codes.far recorder preprogranming is the
I nstant progranner_300 of FIG 15%. The instant programmer 300 has nunber

| EW ke

S05. 2°&E%“Eézf]§§”§:'§ﬁ*ﬁ'§%‘§“ Tk Tﬁ&k .{\m 3% ch are
used to pr¥grdins sty meyfa clack B3y thesindsipo tﬂﬂ)%ﬂ? ot her
keys, whi ctenmtecontrollert 10:send st éthanel,nammémm ag Wmlﬁﬂﬂs to the video

cassette recorderlplayer < The ghannel, start and stop are usually basic one or two key

commands, which means there is no complicated protocol or sentence structure

involved. Thus, to commumcate with a diverse set of video cassette recorder/player

madels it is only necessary to have memory within the remote controller, such as ROM

64 of FIG. 4, for storing the protoco! for all the models or at least a large subset. The

G-code would be entered on the remote controller as before and decoded into channel,

date, time and iength information, which would he stored in the remote controller. Via

clock 85, the time would be checked and when the correct time arrives the remote

controlter would automatically send out commands to the VCR unit"for tuning to the

correct channe! and for starting and stopping the recording. It is estimated that only

two (2) bytes per key for about 15 keys need to be stored for the vocabulary for each

video cassette recorder/player model. Thus, to cover 50 models would only require

about 30*50 = 1500 hytes of memory in the remote controller. It would be necessary

to position the remote controller properly with respect to the VCR unit so that the

infrared signals sent by the remote controller are received by the unit.

260, ie. pop al 1

Another preferred embodiment is to provide a universal remote controller 90
with an embedded G-code decoder. Universal remote controllers provide the capability
to mimic a number of different remote controllers. This reduces the number of remote
controllers that a user needs to have. This is accomplished by having a learn function
key 94 function on the universal remate controlier, as shown in FIG. 5. If the learn
function key 94 is pushed in conjunction with another key, the unit will enter into the
learn mode. Incoming infra-red (IR) puises from the remote controller to be learned
are detected by the infra-red photodiode 96, filtered and wave-shaped into recognizable
bit patterns before being recorded by a microcontrolier into a battery-backed static
RAM as the panicula} IR pulse pattern for that particutar key. This is done for all the
individual keys.

An examplé of more complex learning is the following. If the learn function

- key.94 in conjunction with the program key 26 are pushed when the G-code switch is
“ON", the unit will recognize that it is about to record the keying sequence of a
predetermined specific example of timer preprogramming of-the particular VCR
involved. The user will then enter the keying sequence from which the universal
remote controller 90 can then deduce and record the protocol of the timer
preprogramming sequeace. This is necessary because different VCRs ‘may have
different timer preprogramming command formats. '
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Wien |id 314 [isFrE-ed?-1.He ~.~1ci)l’l owi ng keys are reveal ed: SAVE key 316,
ENTER key 318, CLM% 3 0, key 322, ADD Tl ME key 324, VCR key 326,
CABLE key 32§, lan = 3. Qther features of instant programer 300
shown on FIG| 15 are: |liquidictystal display 350 and red warning |ight

enm tting diode 332“”Th'é”f“‘r”6hf | evatiigon view FIG 16 of instant programer

300 shows fra li ode 340 nmounted on the front side 338. By
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stored pulse sequence and send out command words’ through the output paralle! I/0 to
pulse the output light emitting diode 28. If the key is the PROG key and the G-code
switch is “OFF", then the microcontrolier should recognize the following keys up to
" the next PROG key as a timer preprogramming CDTL command and send it out
through the light emitting diode 28. If the G-code switch 22 is set to *ON" and the
program key 26 is pushed, the microcontroller should recognize the following keys up
to the next PROG key as a G-code command for timer preprogramming. It will
decode the G-code into channel, date, start time and length (CDTL) and the
microcontroller will then look up in it’s static RAM “dictionary® the associated
infra-red pulse patterns and concatenate them together before sending them off through
the output parallel I/0 to pulse the light emitting diode 28 to send the whole message
in one continuous stream to the VCR.

FIG. 4 illustrates a possible realization of the G-code decoder 92 that could be
built into the universal remote controller with embedded G-code decoder 90. A
microcontroller 60 can be used as before to decode the G-code, as well as for
interfacing with the input/output functions including the photodiode 96. Alternately,
the G-code decoding can be performed with other hardware implementations.

The universal remote controller can also be used in anather manner to simplify
the interfacing problem with existing video cassette recorder/players. In particular, if
the universal remote controller performs not only the G-code decoding to CDTL., but
also keeps track of time via clock 85 in FIG. 4, then it is possible for the universal
remote controller to send just channel, start record and. stop .commands to the video
cassette recorder/player, which as explained before, are usually basic one key
commands, which means there is no complicated protocol or sentence structure
involved. Thus, to communicate with a diverse set of video cassette recorder/player
models it is only necessary for the universal remote controller to “learn" each key of
the remote controller it is replacing. The G-code would he entered on the universal
remote controller .as before and. decoded into cha_nnel, date, timé and length
information, which would be stored in the universal remote controller. Via clock 85,

the time would be checked and when the correct time arrives the universal remote

controller would automatically send out commands to the VCR unit for tuning to the

correct channel and for starting and stopping the recording. It would be necessary to

position the universal remote controlier properly with respect to the VCR unit so mat
the signais sent by the universal remote are received by the VCR unit.
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decoder due to the memory involved. The tggg_l :storage involved is a function of the
number of total combinations. If \&é"'allow for 128 channels, 31 days in a month, 48
on the hour and on the half hour start times in a twenty four hour day, and 16 length
selections in half hour increments;. - thien the total number of combinations is
128x31x48x16 = 3,047,424. This number of combinations can be represented by a
7 digit number. The address to the table would be the 7 digit number. In the worse
case, this requires a lookup table that has about 4,000,000 rows by 15 to 16 digital
columns, depending on the particular protocol. These digital columns would
correspond to the CDTL information required for “on screen programming”. Each
digit could be represented by a 4 bit binary number. Thus, the total storage number
of bits required for the lookup table would be about 4,000,000x 16x4 = 256,000,000,
The present state of the art has about 1 million bits per chip. Thus, G-code decoding
using a straightforward table lookup would require a prohibitively expensive number
of chips.

Fortunately, there are much more clever ways of performing the G-code
decoding. FIG. 6 is a flow diagram of a preferred G-code decoding technique. To
understand G-code decoding, it is easiest to first explain tl;é G-code encoding
technique, for which FIG. 7 is the flow chart. Then the G-code decoding technique,

‘which is the reverse of the G-code encoding will be explained.

The encoding of the G-codes can bhe done on any computer and is done prior
to preparation of any program guide that would include G-codes. For each program
that will be printed in the guide, a channel, date, time and fength (CDTL) code 144 is
entered in step 142. Step 146 separately reads the priority for the channel, date, time
and length in the priority vector storage 122, which can be stored in read only memory
64. The priority vector storage 122 contains four tables: a priority vector C table 124,
a priority vector D table 126, a priority vector T table 128 and a priority vector L table
130.

The channel priority table is ordered so that the most frequently used channels

have a low priority number. An example of the data that is in priority vector C table
124 follows.

channel 4 7 2 3 5 6 i 13 ..
priority 0 i 2 3 4 5 6 7
T




si de 362 and rig 4, as shown in FIG 17A. Together el enments

362, 364 and 3p5! pr | nt for instant progranmmer 300 so that IR
transparent coper %bﬁ%ﬁb& di odes 342, 344, 346 and 348, shown in

FIG 17 are prppetdy-alig transm ssi on, when the instant programmer
is used as shopwn in FIG 20. -128- nounting stand 360 has an
al i gnnent fl anﬁe*@ﬁ t he purpose of aligning the

Generally the dates of a month all have an equal priority, so the low number
days in a month and the low number priorities would correspond in the priority vector
D table as in the following example. '

date 1 2 3 4 5 6 7 8 9 10
priority 0 1t 2 3 4 5 6 7 8 9 ..

The priority of the start times would be arranged so that prime time would
have a low priority number and programs in the dead of the night would have a high
priority number. For example, the priority vector T table would contain:

time 6:30pm 7:00pm 8:00pm © 7:30pm ...
priority o H 2 3

An example of the data-that is in the priority vector L table 130 is the

following:
length of program (hours) 0.5 1.0 2.0 1.5 3.0
priority 0 1 2 3 4

Suppose the channel date time length (CDTL) 144 data is 5 10 19.00 L5,
which means channel S, 10th day of the month, 7:00 PM, and 1.5 hours in length, then
for the above example the C,,D,,T,.L, data 148, which are the result of looking up the"
priorities for channel, date, time and length in. priority tables 124, 126, 128 and 130
of FIG. 7, wouldbe 49 1 3. Step 150 converts C,,D,,T,,L, data to binary numbers.
The number of binary bits in each-conversion is determined by the number of
combinations involved. Seven bits for C,, which can be denoted as C, C; C5 C, C,
C. C,, would provide for 128 channels. Five bits for D,, which can be denoted as D,
D, D, D, D,, would provide for 31 days in a month. Six bits for T,, which can be
denoted as T, T; T, T, T. T,, would provide for 48 start times on each half hour of a
twenty four hour day. Four bits for length, which can be denoted as L, L, L. L,,
would provide fm: a program length of up to 8 hours in half hour steps. Together there -
are 7+5+6+4 = 22 bits of information, which correspond to 2%%22 = 4,194,304
combinations.

The next step is to use bit hierarchy key 120, which can be stored in read only
memory 64 to reorder the 22 bits. The bit hierarchy key 120 can be any ordermg of
the 22 bits. For example, the bit hierarchy key might he:
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back edge of ;Eg et 4M§N§n§:‘@ which is defined as the edge al ong which
alignnment fl ang 366 I's Tocated] along the front side of a cable box or
VCR;: or si mi| ar & U ih FIG 20. Wen aligned as shown in FIG 20,
t he nounting st%_d 360 aI [ gns ne instant programer 300 so that the left

| R di ode 342, idown-fR-diode 3 t wo-15ack | R di odes 346 and right IR diode
348, as shown Ln FIG 17, are ip position to transmt signals to video

cassette recordg;cS?OTachp@bLgnbw;[ﬁu Das necessary. If the VCR and/or
cabl e box functions-are located within the television 374 itself, then the

I nstant progran2er2130010co8 & léeSpods3t2 dned to transmt to the tel evi si on
374, either in the manner of FIG 19 or by placing the nounting stand on
top of the television in the

Ideally the bit hierarchy key is ordered so that progtams most likely to bé the
subject of timer preprogramming wauld have a low value binary number whxch would
eliminate keystrokes for timer preprogramming the most p_qpular p_rpgrams. S_u_xce all | - :
the date information has equal priority, then the D; D, D, -D-; D, bits are ﬁrst‘.'- Next
T, C, L, are used. because for whatever date it is necessary to have a time channel and
length and T, C, L, are the most proﬁable in each case due to the ordering of the
priority vectors in priority vector storage 122. The next bit in the iﬁerarchy key is
determined by the differential probabilities of the various combinations. One must
know the probabilities of all the channels, times and lengths for this calculation to be
performed.

For example. the prabability for channels may be:

channel 4 7 2 3 s 6 1! 13 ...
priority (] 1 2 3 4 5 6 7
probability(%) 5 4.3 4 3 2.9 2.1 2 1.8...

The probabilities for times might be:

time 6:30pm 7:00pm 8:00pm 7:30pm
priority 0 1 2 .3
probability(%) 8 18 6 5

And, the probabilities for lengths might be:

length of program (hours) 65 10 20 15 3.0
priority 0 1 2

probability(%) 50 20 15 5

The probabiliﬁ&s associated with each channel, time and length, as illustrated

above, are used to determine the proper ordering. Since the priority vector tables are

. already ordered by the most popular channel, time, and length, the order in which to
select hetween the various binary bits for one table. for example selecting between the
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di ode 344 thd ohanieR flority table. Then the C, bit would be selected and 50 on. Similarly, the

T; and L, bits would be used before any of thé other time and length bxts.x WA
combination of the C,, T,, L; and Ds D; D, D. D, bits should be uséd t‘irst 50 that
all the information is available for a channel, date, time and length. The D; D, D, D,
D, bits are all used because the date bits all have equal priority and all are needed to
specify a date even if some of the bits are bmary zero.

At this point the bit hierarchy key could be:

The first channel binary bit C, by itself can only select between 2! = 2 channels, and
the first two channels have a probability percent of 5 and 4.3, respectively. So the
differential prohability of C, is 9.3. Similarly, the differential probability of T, is 8
+ 7.8 = 15.8, and the differential probability of L, is 50 + 20 = 70. If the rules for

ordering the bit hierarchy key are strictly followed, then the first 8 bits of the bit
hierarchy key should be ordered as: '

C, T\L, D; D, D, D. D,,

because L, has the highest differential priority so it should be next most significant bit
after D, followed by T, as the next moast significant bit, and then C, as the next most
signiﬁcaht bit. Notice that the bit hierarchy key starts with the least significant bit D,,
and then is filled in with the highest differential probahility bits. This is for the
purpose of constructing the most compact codes for popular programs.

The question at this point in the encoding process is what should the next most
significant bit in the hiérarchy key be: T., C,, or L.. This is again determined by the
differential probabilities, which can be calculated from the above tables for each bit.
Since we are dealing with binary bits, the C, in combination with C, selects between
2° = 4 channels or 2 more channels over C, alone. The differential probability for C,
is then the additional probabilities of these two additional channels and for the example
this is: 4 + 3 = 7. In a similar manner C, in combination with C, and C, selects
between 2* = 8 channels or 4 = 2*" more channels over the combination of C, and
C.. So the differential prohability of C, is the additional probabilities of these four
additional channels and for the example this is: 2.9 + 2.1 + 2 + 1.§ = 8.8. Ina
similar manner, the differential probabilities of T, and L. can be calculated to be 6 +



di odes \Zlvz.afnd rlght Iﬁ_d ode 348 are positioned to transmt to the left,

downwar d; ﬁv%% %ﬂdit the right. The downward transmtter assunes that
nmount i ng étan wlljbe placed on top of the unit to be programmed. The
| eft and rd-ght-=t+-ansmi=s$i on allows units to the left or right to be

programjed. The backwar d I]ransm' ssi ogghack IR di odes 346 are provided so
t hat si ghalfs—camn pbotnceé off walls and other objects in the room The front

|R di ode 39Q. fih!16" 4 § R dbopapidey ! Whkialifthe biferiafiicpritibifiid agé"e down | R
di ode 344 are enented wt ree emtting gﬂg wo back IR
di odes ar ec%@el& eyt ste Eéﬁéﬁ"‘“&ﬂ& wmhw&sw'mf ?rsmme
i npl enented wit Nol ﬁea.&aaomthplagwmambﬁnmnamass nitiné ph:bmeuxs. wnt!ﬁc.ener gy and
provide. LoorCwithT, L,, or L.with T, C, . Ttus will: de;ermme the next bit in the key

So, which is greater: 11x9.3x70= 7161; 7x{5 8x70:= 7‘142 or 20x15.8x9.3 = 3938.8?

In this case the combination with the greatest pmhabdity is 7x15.8x70= 7742,-which

corresponds to C, with T, L,. So, C, is’ selected as the next bit in the bit hlerarchy -
key.

The next bit is selected in the same way. Which combination is more
probable: C, with T, L,. or T, with C, or C, and L, or L, with C, or C, and T,.
For the example shown, which has the greatest probability: 8.8x15.8x70= 9732.8;
11x(9.347)x70= 12551; or 20x(9.3+7)x15.8= 5150.8? In this casé the-combination
with the greatest probability is § 1x(9.3+7)x70= 12551, which corresponds T, with C,
or C, and L,. So, T,is selected as the next bit in the bit hierarchy key. This
procedure is repeated for all the differential probabilities until the entire key is found.

Alternately, the bit hierarchy key can be just some arbitrary sequence of the
bits. It is also possible to make the priority vectors interdependent, such as making the
length priority vector dependent on different groups of channels. Another technique
is to make the bit hierarchy key 120 and the priority vector tables 122, a function of
clock 42, as shown in FIG. 7. This makes it very difficult for the key and therefore
the coding technique to be duplicated or copied.

For example it is possible to scramble the date luts in the bit hierarchy key 120
as a function of the clock. Changing the order of the bits as a function of the clock ~ -
would not change the effectiveness of the bit hierarchy key in reducing the number of
binary bits for the most popular programs, because the date bits all are of equal
priority. ‘This could be as simple as switching the D, and D, bits periodically, such as
every day or week. Thus the bit hierarchy key 120 would switch between

C, T,L,D:D,D,D,D, and
C‘ T| L‘ D, 'D4 D‘_\ D-_y Ds.

Clearly other permutations of the bit hierarchy key as a function of the clock are
possible. '

The priority vector tables could also be scrambled as a function of the clock.
For example, the first two channels in the priority channel table could just be swapped
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This would be a fairly subtle security technique, because a decoder that was
otherwise correct would only fail if those first two channels were being used. Other
clock dependencies are also possible to provide security for the coding technique.

However it is derived, the bit hierarchy key 120 is determined and stored. In
step 154 the binary bits of C,,D,,T,,L, are rearranged according to the bit hierarchy
key 120 to create one 22 bit binary number. Then the resulting 22 bit binary number
is converted to decimal in the convert hlnary number to decimal G-code step 156. The
result is G-code 158.

If the priority vector and the bit hierarchy key are well matched to the viewing
habits of the general population, then it is expected that the more popular programs
would require no more than 3 or 4 digits for the G-code.

Now that the encoding technigue has been explained the decoding technique is
just reversing the coding technique. This is done according to the flow chart of FIG.
6. This is the preferred G-code decoding that can be built into G-code decoder 38 in
VCR 14 or the remote controlier G-code decoders 82 and 92 in FIGs. 3 and 5.

The first step 102 is to enter G-code 104. Next the G-code 104 is converted
to a 22 bit binary number in ste[; 106. Then the bits are reordered in step 108
according to the bit hierarchy key 120 to obtain the reordered bits 110. Then the bits
are grouped together and converted to decimal form in step 112, As this point we
obtain C;,D,,T,,L, data 114, which are the indices to the priority vector tables. For
the above example, we would have at this step the vector 49 13. ThisC.D.T L
data 114 is then used in step 116 to lookup channel, date, time, .and length in priority
vector storage 122. The CDTL 118 for the example above is 5 10 19.00 1.5, which
means channel 5, 10th day of the month, 7:00 PM, and 1.5 hours in length.

If the coding technique is a function of the clock then it is also necessary to

make the decoding technique a function of the clock. It is possible to make the bit
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for great -_-_:_J,‘;féiféﬁéu EItlhe | R energy off of walls or objects in the
room Mst MCR s and cable!boxes can be controlled by an infrared renote
control | & ;} hBMeDEE 1986 f fleient VCR s and cabl e boxes have different IR
. codes. Alfthough there ar Iilterally hundreds of different nodels of VCR's
and cabl g boXes “tH&r&=are :f ort unatelgg. only tens of sets of IR codes. Each
set may have a few tens of ‘"vvords t hat represent the different keys
required, & A st op",
g IS g s ?‘%&‘3‘”@?%‘3‘&% ﬁ‘#sq{*"ﬁ*%sgﬁ“%hwge e bok to
do recor didi@ fugstiop of the dlosk ex3pples™ are reqwred "o, "1", "2", "3",
4", "5", "e", "7","8", "9", "power", "record", "stop". The | R codes

. channel 4 1 2 3 5 6 ‘11 13.. )

priority 0 { 2 3 4 5 6 7

would change periodically to: -
channel 7 4 2 3 S 6 11 13 ...
priority 0 1 2 3 4 5 6 7 .
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-29- for thels “H":éilc{ the sets are stored in the nmenory of the

‘i nst ant 5rogra@in G'g? h is located in mcroconputer 380 of FIGs. 21
and 22. Durijng setup thegl nstant programer 300, the user interactively
i nputs to [t te—i-nst-ant--pregrdnmer 300 the type and nodel of his VCR and _
cabl e box.| The porrect set @f | R code®-wi || be recalled fromnenory during
t he actual controF-process=<|n the case where the user

hierarchy key 120 and the priority-vector tables 122, a function of clock 42, as shown
in FIG. 6. This agai:i miakes it very difficult for the key and therefore the coding
technique to he dupllcated or copied. It is also possible to have the decoding and
encoding 1echmques dependent on any other prédetermined or. preprogrammable
algorithm,

' Although the above G-cade encoding and decoding technique is a preferred
embodiment, it should be understood that there are many ways to perform the intent -
of the invention which is to reduce the number of keystrokes required for timer
preprogramming. To accomplish this goal there are many ways to perform the G-code
encoding and decoding. There are also many ways to make the encoding and decoding
technique more secure besides just making the encoding and decoding a function of the

clock. This security can be the result of .any predetermined or- preprogrammed
algorithm.

It is possible in the G-code coding and decoding techniques to use mixed radix
number systems instead of binary numbers. For example, suppose that there are only
35 channels, which would require 6 binary bits to be represented; however, 6 binary
bits can represent 64 channels, because 2° = 64. The result is that in a binary number
system there are 29 unnecessary positions. This can have the effect of possibly making .
a particular G-code longer than it really needs to be. A mixed radix number system
can avoid this result. For example, for the case of 35 channels, a mixed radix number
system with the factors of 7' and 5° can represent 35 combinations without any empty
space in the code. The allowed numbers for the 7' factor are 0, 1, 2, 3, and 4. The
allowed numbers for the 5° factor are 0,1,2,3,4,5,and 6. For example, digital 0
is represented in the mixed radix number system as 00. The digital number 34 is
represented in the mixed radix number system as 46, because 4*7'+6*5° = 34. The
major advantage of a mixed radix number system is in prioritizing the hierarchy key.
If the first 5 channels have about equal priority and the next 30 are also about equal,
then the mixed radix number system allows the two tiers to be accurately represented.
This is not to say that a mixed radix number system is necessarily preferable. Binary
numbers are easier to represent in a computer and use of a fixed radix number system

such as binary numbers allows a pyramid of prioritization to be easily represented in
the hierarchy key.

Another feature that is desirable in all of the embodiments is the capability to
key in the G-cade-once for a program and then have the resulting CDTL information
used daily or weekly. Ordinarily the CDTL information is discarded once it is used.
In the case of daily or weekly recording of the same program, the CDTL information
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only hag* ".lﬁii%it%éf mlled (I'R) codes for that partlcul ar. VCR wi Il be
recal | ed ‘tjo control the-YV : In the case Wnere the user "has a VCR and a
cabl e bax,| td DECHSES " "record", "stop" will be recalled fromthe
set thatf qorresponds to: tt}le VCR wher eas the | R codes for "0" through "9"
Wil be |r ecalFed-tronrthe ! ;set that eXrresponds to the cable box. The reason
is that kin this.case, the: ‘cabl e box controls the channel switchi ng. Hence

t he channilstered- hmchus’eg mif@ﬁnaisa:aﬁ&nemhnmu@bs.&% rapeat ubq:@gﬁh ddytdie cable box

7" 29, Tk St oA B 1 bf BRI oA R AR 2 e
progr ammq:mmlla' qrzbnﬁtaptwthe ¥YER manual oontmls Another way is to use one key, such
as the PRQQ key and push it multipie times within'a certain period of time such as
."'tw:ce to specify daily or thrice to specify weekly. For example, if the G-code switch
-is "ON* and the G-codé for the desired program is 99 then daily recording of the
'program can be ‘selected by the following keystrokes:
“PROG 99 DAILY PROG"

or by:

“PROG 99 PROG PROG".
The G-code 99 would be converted to CDTL information, which would be stored and
used daily in this case. The recording would begin on the date specified and coatinue
daily after that using the same channel time and length information. A slight twist is
that daily recording could be automatically suspended during the weekends, because
most daily programs are different on Saturday and Sunday.

Once a daily or weekly program is set up, then it can be used indefinitely.
If it is desired to cancel a program and if there is a “CANCEL" button on the remote
controller or manual control for the VCR, then one way to cancel a program (whether
it is 2 normal CDTL, daily or weekly entry) is to key in the following:

"PROG xx CANCEL", where xx is the G-code.
Again as hefore there are alternate ways of accomplishing this.

If "on screen programming” is available, then the programs that have been
selected for timer preprogramming could be reviewed on the screen. The daily and
weekly ‘programs would have an indication of their type. Also the G-codes could be
displayed along with the corresponding CDTL information. . This would make it quite
easy to review the current "menu” and either add more programs or cancel programs
as desired. - .

A television calendar 200 according to this invention is illustrated in FIG. 8.
As'shown, the television calendar has muitiple day of year sections 202, multiple day
sections 204, multiple time of day sections 206, channe! identifiers 208, and descriptive
program identifiers 210, including the name of the program, arranged in a manner that
is common in television guide publications. Arranged in relation to each channel
identifier is a compressed code indication 212 or G-code &ntaining the channel, date,
time and length information for that entry in the television calendar. FIG. 8 shows
how easy it is to perform timer programming. All one needs to do is find the program

" one wants to watch and enter the compressed code shown in the compressed code
indication. This is in contrast to having to deal with all the chann_g_l__,_ date, ti_me and

1
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lists thg* ér}d a tw digit code. Then with the VCR tuned to
Channel 3

e ;n/n'chever is normal |y used, the user turns the VCR
"OFF*. Then t@aﬂggw edsés the VCR key 326. \Wen the display shows VCR,

the user fpriesses the tvvo~d| ;git code | ooked up in the VCR nodel/brand table

(for exarrpl EOTTor “RCA)™ fhe user poents the instant programrer 300 at the
VCR and t4 _sses._EI.\EtEkaey 318. The red warning light emtting di ode

33 2 Wldl | Of\!eﬁg?d? SMM htfatelys &ﬂ@ét ﬂilg cRannés Baté bl édhe & e&iﬂﬁzatﬁ&tesdp\'\h/ thdre Vgl?G
ur ne an anne ses e ey
and proc eeﬁ?"’csﬁ’“tq’fgpes efh"d%& s psuplly pylytaﬁgl%@%yd%r 8\F‘“‘tr t ur ned
"ON' but dihe tine ofodayrsgtidn R0dhalieees ne® mbgamshegmpmm paﬁrﬁmgme
o arithmetic to find the length of the program. Usmg the cpmpmsed G-code avoids all
these complications.

%,
K
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For cable television programs, there is an additional issue that needs to be
addressed for the compressed G-code to be useful. In a normal television guide, -
CDTL information is available for all the normal broadcast channels in the form of
numbers including the channel numbers, such as channel 4 or 7. However, for cable
channels like HBO, ESPN etc., only the némes of the channels are provided in most
television listings. The reason for this is that in some metropolitan areas, such as Los
Angeles, there may be only one (1) edition of television guide, but there may be quite
a few cable carriers, each of which may assign HBO or ESPN to different cable
channel numbers. In order for a compressed code such as the G-code to be applicable
to the cable channels as published by a wide area television guide publication, the
following approach can be used.

First, all the cable channels would be permanently assigned a unique number,
which would be valid across the nation. For example, we could assign ESPN to cable
channe! I, HBO as cable channel 2, SHO as cable channel 3, etc. This assignment
would be published by the television guide publications.

The video cassette recorder apparatus, such as the remote controller, the VCR
unit or both, could then be provided with two (2) extra modes: "set” and “"cable
channel”. One way of pmviding the user interface to these modes would be to provide
two (2) extra buttons: one called SET and one called CABLE CHANNEL. The
buttons could be located on the video cassette recorder unit ‘itself or located on a
remote controlier, as shown in FIGs 1, 3 and 5, where SET is element 168 and
CABLE CHANNEL is element 170. Of course, other user interfaces are possible.

Next, the television viewer would have to go through a one-time "setting"
procedure of his VCR for all the cable channels that he would likelj watch. This
"setting” pracedure would relate each of the assigned numbers for each cable channel
to the chanpel number of the local cable carrier. For example, suppose that the local

cable carrier uses channel 6 for ESPN, then cable channel number | could be assigned
to ESPN, as shown in the following table.
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318 again @ﬁy@j@ﬁfw@r‘ﬂﬂ‘ed warning light enmitting diode 332 stops

fl ashi ng: -ﬁl s tanto ‘rqmrer 300 sends the next possible VCR code,

whi e the jregd e g gl‘;lt emtting diode 332 is flashing. If the VCR
turns "ON% gnd=€h Q o :Channel 09 the user presses SAVE key 316,

ot herw se ;the“user__ptess_e% ENTER key2#818 again until the VCR code is found
that works for the \/dfé The'dl splay shows "END' if all possible VCR codes
for that br —+# so, the.user presses VCR key 326 code 00 and

then ENTER éei 318 to try al | POSSI bl'e cgges !é!or! al. | br ands, one at a
time. Onc er Vi has been t he next setup
step is to sNimé he cl ock mprogwmt the user presses
the CLOCK key

=

I

EPSN T 6

- , o ”
SHO 3 _ 23
DIS .8 25

The user could perform the "setting” procedure by pushing the buttons on his remote
controller as follows: - '

SET 06 CABLE CHANNEL 1 PROGRAM
SET 24 CABLE CHANNEL 2 PROGRAM
SET 23 CABLE CHANNEL 3 PROGRAM
SET 25 CABLE CHANNEL 8 PROGRAM

The “setting” pracedure would create a cable channel address table 162, which
would be loaded into RAM 52 of command controller 36. For the above example, the

cable channel address table 162- would have the following information.

ABLE CHANNEL ADDRESS LE 162

1 6
24

3 23

8 25

After the "éetting" procedure is performed, the TV viewer can now select cable
channels for viewing by the old way: eg. pushing the key pad buttons 24 will select

This Sheet Has Been Re

MR



5 5 b 5-4‘7\5“1"‘ bR

St

320. Wen tiéf‘tﬁ §pf“ay"§ﬁ '"YR:", the user presses the Tyie8slice Bee Rk
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HBO. He can also do it the new way: eg. by pushing CABLE CHANNEL 2, which
will also select HBO. The advantage of the new way is that the television guide will
publish [C2] next to the program description, so the viewer will just look up the
assigned channel number jdentifier instead of havirig to remember that HBO s local

cable channel 24. When the CABLE CHANNEL button is pushed, command .

controller 36 knows that it will look up the local cable channel number in cable channel
address table 162 to tune the VCR to the correct channel.

For timer preprogramming and for using the compressed G-code, a way to
differentiate between broadcast and cable channels is to add an eighth channel bit,
which would be set to 0 for normal broadcast channels and 1 for cable channels such

as HBO. This eighth channel bit could be one of the low order bits such as the third .

bit C, out of the eight channel bits, so that the number of bits to" specify popular
channels is minimized, whether they be normal broadcast or cable channels. For a
normal broadcast channel, the 7 other bits can be decoded according to priority vector
C table 124. For a cable channel, the 7 other bits can be decoded according to a
separate cable channel priority vector tahle 160. which could be stored in ROM 54 of
microcontroller 36. The cable channel priority vector table can be set ahead 6f time
for the entire country or at least for an area covered by a particular wide area television
guide publication. ' |

A television guide that carries the compressed code known as the G-code will
now print the cable channel information as follows:

6:30 pm

HBO  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX (4679)
xxxxxx(program description)Xxxxxxxxxx
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

(C2)

The [C2] in front of HBO reminds the viewer that he needs only to push CABLE
CHANNEL 2 to select HBO. The (4679) is the G-code indication for this particular
program.

FIG. 8 shows a section of a television guide. The cable channels all have an
assigned cable channel number 188 after the cable channel mnemonic. Other than that
the cable channel information is arranged the same as the broadcast channels with a
compressed G-code 212 associated with the channel.

For timer preprogramming, the viewer need only enter the number 4679
according to the unit's G-code entry procedure, eg. PROG 4679 PROG. The G-code

. 'decoder unit will decode this G-code into “cable channel 2" and will also signal the

ser
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been-established earlier in the "setting” pmcedure, the t;emmand controller, if it has
received a cable channe! signal, will lmmedlately look- up 2 in the cable channel
address table 162 to translate it to cable channel 24, which will be used as the

recording channel at the appropriate time. By aséog:iatjng' lie G-code with the assigned -

cable channel number rather than the local cable channel number, the G-code for that
program will be valid in the whole local area, which may have many different cable
carriers each of which may have different local cable channel numbers.

“To include the cable channel compressed G-code feature, the decoding and
encoding algorithms are as shown in FIGs 9 and 10, respectively.- The encoding
should be explained first before the decoding. The primary change in FIG. 10 from
FIG. 7 is that a cable channel priority vector table 160 has been added and is used in
look up priority step 180 if a cable channel is heing encoded. Also if a cable channel
is being encoded then the cable channel bit is added in the correct bit position in the
convert C,D,T,L, to binary numbers step 182. This could be bit C,, as discussed
before. The bit hierarchy key could be determined as before to compress the number
of bits in the most popular programs; however, it needs to be 23 bits long to
accommodate the cable channel bit: The maximum compressed G-code length could
still be 7 digits, because 2*= 8,388,608.

The decoding is shown in FIG. 9 and is just the reverse of the encoding
process. After siep 108, test cable channel bit 174 is added and effectively tests the
cable channel bit to determine if it is a."1%. If so then the command controller 36 is
signaled via cable channel signal 164 of FIGs. 1 and 2 that the CDTL 118 that wil} be
sent to it from G-code decoder 38 is for a cable channel. Then the command controller
knows to look up the lacal cable carrier channel number based on the assigned cable
channel number. In step 176 of FIG. 9, the priority vector tables including the cable
channel priority vector table 160 are used to look up the CDTL 118 information.

An alternate to having the command controller receive a cable channel signal
164 is for the G-code decoder to perfarm all of the decoding including the conversion
from assigned cable channel aumber to local cable carrier number. This would be the
case for the remote controller implementation of FIG. 3. FIG. 11 shows the
implementation of the entire decode algorithm if this step is included. All that needs

* to be added is convert assigned channel to local cable carrier channel step 166, which

performs a lookup in cable channe! address table 162, if the cable channel bit indicates
that a cable channel is involved. Step 166 effectively replaces step 174 in FIG. 9.
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user has tprogems] iowever, some existing VCRs can ohly store up to four (4) programs, while
some can store as many as eight. Thus, the user may get easily frustrated by the
programming limitations of the VCR.

One approach to this problem, is-tu perform the compressed G-code decoding
in the remote controller and bmvide,ennugh memary there to store a large number of
programs, eg. 20 or 40. The remote controller would have the capability of
transferring periodically several of these stored programs at a time to the VCR main
unit. To provide this capability; extra memory called stack memory 76 is required
inside the remote unit, as shawn in FIG. 12, which other than that is-identical to FIG.
4. Stack memory 76 can be implemented with a random access memory, which may
in fact reside in the microcontroller itself, such as RAM 62.

The stack memory 76 is where new entry, insertion & deletion of timer
preprogramming information is carried out. It is also where editing takes place. The
top memory locations of the stack, for example the first 4 locations, correspond exactly
ta the available timer preprogramming memory in the VCR main unit. Whenever the

top of the stack memory is changed, the new information will be sent over to the VCR
main unit to update it.

FIG. 13 shows the sequence of events when the user enters a G-code program
on the keypad of the remote controller. For illustration purposes, suppose the VCR
main unit can imly handle four (4) programs. Suppose also that the stack memory
capacity is 20 timer preprograms. Referring to the flow chart in FIG.13, when the
user enters a G-code in step 230, the microcontroller.60 first decodes it into the CDTL
information in step 234 and displays it on the display unit with the additional word
“entered” also displayed. The microcontroller then enters the decoded program into
the stack memory in step 236.

If this is the first program entered, it is ‘placed at the top location of the stack

memory.

If there are already programs in the stack memory, the newly entered

program will first be provisionally placed at the battom of the stack memory. . The
stack memory will then be sorted into the correct temporal order in step 240, so that
the earliest program in time will appear in the top location and the last program in time
will be at the bottom. Notice that the nature of the temporally sorted stack memory
is such that if stack memory location n is altered, then all the locations below it will

be altered.

For example, suppose the stack memory has six (6) entries already temporally

I
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n equals 4. In this case, since a new program has been entered into-location 3, what -

used to.be in location 3 now moves to location 4. Since the VCR’s main unit program
menu of 4 entries should correspond exactly to ‘focation 1 through 4 of the stack
memory, entries 3 and 4 on the VCR main unit must now be revised. The
microcontroller therefore sends out the new entries 3 & 4 to the main unit, in step 244
of FIG. 13. If the newly entered program, after temporal ordering, gets entered into
location 5, then entries 1 through 4 have not changed from before and the
microcontroller will not send any message to the VCR main unit and the
microcontroller will just resume monitoring the clock 85 and the keyboard 88 as per
step 246. It is assumed that when the user enters the G-code in step 230, the remote
controller is pointed at the VCR main unit. The other steps of FIG. 13 happen so fast
that the changes are sent in step 244 while the remote controller is still being pointed
at the VCR main unit.

If the user decides to delete a program in step 232, the deletion is first carried
out in the stack memory. If the first 4 entries are affected, the microcontroller will
send the revised information over to the VCR main unit. If the first 4 entries are not
affected, then again the remote controller unit will not send anything. The deletion
will only change the lower part of the stack (lower meaning location 5 to 20). This
new information will be sent over to the VCR main unit at the appropriate time.

In the meantime, the VCR main unit will be carrying out its timer
programming function, completing its timing preprogramming entries one by one. By
the time all 4 recording entries have been completed, the stack in the reméte must sead
some new entries over to “replenish” the VCR main unit (if the stack has more than
4 entries).

The real time clock 85 in the remote controller unit is monitored by the
microcontrolier to determine when the programs in the main unit have been used up.
Referring to the flow chart in FIG. 14, the microcontrolier periodically checks the
clock and the times for the programs at the top of the stack in step 250 (say the first
4 entries), which are identical to the VCR's main unit’s menu. If on one of the
periodic checks, it is determined that the recording of the main unit's' menu is
complete. then if there are mare entries in the stack, which is tested in step 252, the
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the blinking will remind him that the VCR main unit’ s,program menu has been
completed and it is time to replenish the VCK main unit with program entries stored
in the remote. The user simply picks up the remote and points it towards the VCR
main unit and presses "ENTER". This will “pop" the top of the stack memory in step

260, ie. pop all the entries in the stack up by four locations. The microcoatroller will-

then send the new "top of the stack” (ie. top 4 entries) over to the VCR main unit in
step 262. This pracess will repeat until the whole stack has been emptied.

- Another preferred embadiment of an apparatus for using compressed codes for
recorder preprogramming is the instant programmer 300 of FIG. 15. The instant
programmer 300 has number keys 302, which are numbered 0 through 9, a CANCEL
key 304, 2 REVIEW key 306, a WEEKLY key 308, a ONCE key 310 and a DAILY
(M-F) key 312, which are used to program the instant programmer 300. A lid
normally covers other keys, which are used to setup the instant programmer 300.
When lid 314 is lifted,-the following keys are revealed: SAVE key 316, ENTER key
318, CLOCK key 320, CH key 322, ADD TIME key 324, VCR key 326, CABLE key
328, and TEST key 330. Other features of instant programmer 300 shown on FIG.
15 are: liquid crystat display 350 and red warning light emitting diode 332. The front
elevation view FIG. 16 of instant programmer 300 shows front infrared (IR) diode 340
mounted on the front side 338. By placing instant programmer 300 in front of the
equipment to he programmed such as-video cassette recorder 370, cable box 372, and

television 374, as shown in FIG. 19, the front infrared (IR) diode 340 caﬁ transmit -

signals to control program recording. An IR transparent cover 336 cavers addmonal
IR transmission diodes, which are explained below.

FIG. 18 shows a detail of the liquid crystal display 350. Certain text 354 is
at various times visible on the display and there is an entry area 356. Time bars 352
are displayed at the bottom of the display and their function is described below.

A companion element to the instant programmer 300 is the mounting stand

360, shown in FIG. 17, which is designed to hold instant programmer 300 between left:

raised side 362 and right raised side 364. The instant programmer 300 is slid between

left raised side 362 and right raised side 364 until coming to a stop at front alignment

flange 365, which is at the front of mounting stand 360 and connected across left raised
side 362 and right raised side 364, as shown in FIG. 17A. Together elements 362, 364
and 365 provide alignment for instant programmer 300 so that IR transparent cover 336
and the IR diodes 342, 344, 346 and 348, shown in FIG. 17 are properly aligned for
transmission, when the instant programmer is used as shown in FIG. 20. The
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mountmg stand 360 has an ahgnment ﬂange 366, which has the purpose of aligning the
back edge of mounting stand 360, which is defined as the edge along which ahgnmg.nt
flange 366 is located, along the front side of a cable box or VCR, or similar unit as,
-shown in FIG. 20. When aligned as shown in FIG. 20, the mounting stand 360 aligns

the instant programmer 300 so that the left IR diode 342, down IR diode 344, two Biick .

IR diodes 346 and right IR diode 348, as shown in FIG. 17, are in position to transmit

signals to video cassette recorder 370 and cable box 372, as necessary. If the VCR- -

and/or cable box functions are located within the television 374 itself, then the instant
programmer 300 could be positioned to transmit to the television 374, either in the
manner of FIG. 19 or by placing the mounting stand on top of the television in the
manner of FIG. 20.

By using mounting stand 360, the user only need to align the mounting stand
360, and the instant programmer 300 once with the equipment to be programﬁxed rather
than having the user remember to keep the instant pmgrammer 300 in the correct
location to transmit via front infrared (IR) diode 340, as shown in FIG. 19. Current
experience with various remote controllers shows that it is difficult at best to keep a
remate controller in a fixed location, for example, on a coffee table. The mounting
stand 360 solves this problem by locating the instant programmer 300 with the
eql_xiplﬁent to be controlled. The left IR diode 342, down IR diode 344, two back IR
diodes 346 and right IR diode 348 are positioned to transmit to the left, downward,
backward, and to the right. The downward transmitter assumes that mounting stand

" 360 will be placed on top of the unit to be programmed. The left and right
transmission allows units to the left or right to be programmed. The backward

transmission back IR diodes 346 are provided so that signals can bounce off walls and
other objects in the room. The front IR diode 340, the left IR diode 342, the right IR
diode 348 and the down IR diode 344 are implemented with 25 degree emitting angle
diodes. Two back IR diodes are provided for greater energy in that direction and are
implemented with S degree emitting angle diodes, which focus the energy and provide
for greater reflection of the IR energy off of walls or objects in the room.

Most VCR’s amd cable boxes can be controlled by an infrared remote
controller; however, different VCR's and cable boxes have different IR codes.
Although there are literally hundreds of different models of VCR’s and cahle boxes,
there are fortunately only tens of sets of IR codes. Each set may have a few tens of
"words" that represent the different keys required, e.g. “power", “record”, “channel
up®, “channel down", "stop®, “0", "1, "2" etc. Far the purpose of controlling the
VCR and cable box to do recording, only the following “words" are required: “0*,
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the type and model of his VCR and cable box. The orrect set.of.IR codes will be
recalled from memory during the actual control process. -In the éase where the user
only has a VCR, the infrared (IR) codes for that particular VCR wsﬂ ‘be recalled to
contro! the VCR. In the case where the user has a VCR and a.cable box the IR codes-
“power”, “record”, “"stop" will be recalled from the set that corresponds to the VCR
whereas the IR codes for “0" through “9" will be recalied from the set that corresponds
to the cable box. The reason is that in this case, the cable box controls the channel
switching. Hence the channel <witching signals "’0" through “9" must be sent to the
cable box instead of the VCR. .

Initially, the user performs a setup sequence. First, the user looks up the
number corresponding to the model/brand of VCR to be programmed in a table, which
lists the VCR brand name and a two digit code. Then with the VCR tuned to Channel
3 or Channel 4, whichever is normally used, the user turns the VCR "OFF". Then the
user presses the VCR key 326. When the display shows VCR, the user presses the
two-digit code looked up in the VCR model/brand table (for example 01 for RCA).
The user points the instant programmer 300 at the VCR and then presses ENTER key
318. The red warning fight emitting diode 332 will flash while it is sending a test
signal to the VCR. If the VCR turned “ON" and changed to Channel 09, the user
presses the SAVE key 316 and proceeds to the set clock step. If the-VCR did not turn
"ON" or turned "ON" but did not change to Channel 09 the user presses ENTER key
318 again and waits until red warning light emitting diode 332 stops flashing. The
instant programmer 300 sends the next possible VCR code, while the red warning light
emitting diode 332 is flashing. If the VCR turns “ON" and changed to Channel 09 the
user presses SAVE key 316, otherwise the user presses ENTER key 318 again until
the VCR code is found that works for the VCR. The dispiay shows "END" if all
possible VCR codes for that brand are tried. If so, the user presses VCR key 326 code
00 and then ENTER key 318 to try all possible codes, for all brands, one at a time.

Once the proper VCR code-has been found and saved, the next setup step is
to set the clock on instant programmer 300. First; the user presses the CLOCK key
320. When the display shows: "YR:", the user presses the year (for example 90), then
presses ENTER key 318. Then the display shows "MO:", and the user presses the
month (for example 07 is Jufy), and then presses ENTER key 318. This is repeated
for “DA:" date (for example 01 for the Ist), *Hr:" hour (for example 02 for 2
o'cluck), "Mn:" minute (for example 05 for 5 minutes), and "AM/PM:" | for AM or
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Next, if the instant programmer 300 is also %0 be used as a cable box
controller, then the setup steps are as follows.’ Flrst, the' numher corresponding to the
model/brand of cable box (converter) to be controlled l& looked up in a cable box
model brand table, that lists cable box brands and correspnndmg two digit codes. The -
VCR is tuned to Channel 03 or 04 and turned “OFF". Then the cable box is tuned to
Channel! 02 or 03, whichever is normal, and left “ON". Then the CABLE key 328 is
pressed. When the display shows: "CA B-:" the user enters the two digit code looked
up in cable box mode! brand tahle, points the instant programmer 300 at the cable box
(converter) and préssw ENTER key 318. The red warning light emitting diode 332
will flash while it is sending a test signal to the cable box. If the cable box changed
to Channel 09: then the user presses SAVE key 316; however, if the cable box did not
change to Channel 09 the user presses ENTER key 318 again and waits until red
warning light emitting diode 332 stops flashing, while the next possible code is sent.
This is repeated until the cable box changes to Channel 09 and when it does the user
presses SAVE key 316. If the display shows “END" then the user has tried all
possible cable box codes for that brand. If so, the user presses cable code 00 and then
ENTER key 318 to try all possible brand’s codes, one at a time. '

For some people (probably because they have cable or satellite), the channels
listed in their television guide or calendar are different from the channels on their
television or cable. If they are different, the user proceeds as follows. First, the user
presses the CH key 322. The display will look like this: "Guide CH TV CH". Then
the user presses the channel printed.in the television guide-or calendar (for example,
press 02 for channel 2), and then the user presses the channel number that the printed
channel is received on through histher local cable company. Then the user presses
ENTER key 318. This is repeated for each channel listing that is on a different channe!

than the printed channel. When this procedure is finished the user presses SAVE key
316.

Typically the television guide or calendar in the area will have a Chart
indicating the channel number that has been assigned to each Cable and broadcast
channel, for example: HBO, CNN, ABC, CBS, NBC, etc. - This chart would
correspond, for example, to the left two columns of FIG. 28. For example, suppose
the television guide or calendar has assigned channel 14 to HBO but the user’s cable

* company delivers HBO on channel 18. Since the channel numbers are different, the
user needs to use the CH key 322. The user will press the CH button (the two blank
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After. the charmel settings have been saved, the user may review the settings
by pressmg CH key 322 and then REVIEW key 306. By repeated pressing of the
REVIEW key 306 each of the set channels will scroll onto the display, one at a time., -

Then the user can test to make sure that the location of the instant programmer
300 is a good one. First, the user makes sure that the VCR is turned "OFF" but
plugged in and makes sure that the cable box (if there is one) is left "ON". Then the
user can press the TEST key 330. If there is only a VCR, then if the VCR turned
“ON®*, changed ta channel 09 and started recording, and then turned-“OFF*", then the
VCR controller is located in a good place. '

If there is also a cable hox, then if the VCR turned "ON", the cable box turned
to channel 09 and the VCR started recording, and then the VCR stopped and turned
“OFF", then the instant programmer 300 is located in a good place.

To operate the instant programmer 300, the VCR should be left OFF and the
cable box ON. The user looks up in the television guide the compressed code for the
program, which he/she wishes to record. The compressed code 212 is listed in the
television guide, as shown in FIG. 8. The television guide/calendar that would be used
with this embodiment would have the same elements as shown on FIG. 8 except that
element 188 of FIG. 8 is not required. The compressed code 212 for the program
selected by the user is entered into the instant programmer 300 by using the number
keys 302 and then the user selects how often. to record the program. The user presses
the ONCE key 310 to record the program: once at the scheduled time, or the user
presses the WEEKLY key 308 to record the program every week at the same scheduled
time unti! cancelled or the user presses the DAILY (M-F) key 312 to record the
pmgram each day Monday through Friday at the same scheduled time until cancelled.
This is most useful for pmgrams such as soapbox operas that air daily, but not on the
weekend. To confirm the entry, the instant programmer 300 will immediately decode
the compressed code and display the date,'" channel and start time of the program
entered by the user. The length of the entered program is also displayed by time bars

352 that run across the bottom of the display. Each bar represents one hour (or less)
of program.

Then the user just needs to leave the instant programmer 300 near the VCR and
cable box so that commands can be transmitted, and at the right time, the instant
programmer 300 will turn "ON" the VCR, change to the correct channel and record
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7" the pragram-and then turn the VCR “OFF". The user must just make sure to insert

a blank tape.

turn

- =.The REVIEW key 306 aliows the user to step through the entered programs.
These are displayed in chronological order, by.date dnd time. Each time the REVIEW
key'306 is ﬁ'ressed the next program is displayed, until "END" is displayed, when all
the entered prpgrams have heen displayed. If the REVIEW key 306 is pressed again
the display will return to the current date and time.

If the user wishes to cancel a program, then the user presses REVIEW key 306
until the'program to cance! is displayed, then the user presses CANCEL key 304. The
display will say "CANCELLED". Also, any time the user presses a wrong number,
pressing the CANCEL key 304 will allow the user to start over.

Certain television programs, such as live sports, may run over the scheduled
time slot. To ensure that the eatire program is recorded, the user may press the ADD
TIME key 324 to increase the recording length, even while the program is being
recorded. The user presses the REVIEW key 306 to display the program, then presses
ADD TIME key 324. Each time ADD TIME key 324 is pressed, 15 minutes is added
to the recording length.

When the current time and date is displayed, the amount of blank tape needed
for the next 24 hours i$ also displayed by the time bars 352 that run across the bottom
of the display. Each bar represents one hour (or less) of tape. The user should check
this befare leaving the VCR unattended to ensure that there is enough blank tape.

Each time a program code is entered, the instant programmer 300 automatically
checks through all the entries to ensure that there is no overiap in time between the -
program entries. ' If the user attempts to enter a program that overlaps in time with a
program previously entered, then the message “CLASH® appears. Then, as
summarized by step 432 of FIG. 23, the user has the-following options: 1) if the user
wishes ta leave the program previousiy entered and forget about the new one, the user
does nothmg and after a short time delay, the display will return to show the current
time and date; 2) if the user wishes the program which starts first to be recorded to its
end, and then to record the remainder of the second program, then the user presses
ONCE key 310, DAILY (M-F) key 312, ar WEEKLY key 308 again (whichever one

- the user pushed to enter the code). If the programs have the same starting time, then
the program mast recently entered will be recorded first. If on being notified of the
"CLASH", the user decides the new program is more important than the previously
entered program, then the user can cancel the previqusly entered program and then re-

enter the new one.

In some locations, such as in some parts of Colorado, the cable system & airs
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program Hﬁﬁg tl’ﬂﬁ it atd toofuﬁé ﬁﬁ?enﬁ%l c@évem&'g &xo&hethet the channel is received -
on a east or west satellitetzed. For the user to record the program 3 hours later than
the time listed in the telev:. i "guidq the pmceauw' is as follows. First the user enters
the code for the pmgram and then presses SAVE key 316 (for +) and then presses = -
ONCE key 310, DAILY (M-F)_ I_;ey 312, or WEEKLY key 308, as desired. For the
user to record the prograriy 3 hours earlier than the time listed in the television guide
the procedure is as follows. First the user enters the code for the program and then
presses ENTER key 318 (for -) and then presses ONCE key 310, DAILY (M-F) key
312, or WEEKLY key 308, as desired. The instant programmer 300 will display the
time that the pragram will he recorded, not the time shown in the television guide.

There are certain display messages to make the instant programmer 300 more

user friendly. The display "LO BATT" indicates that the batteries need replacement.
"Err: ENTRY" indicates an invalid entry during set up. "Err: CODE" indicates that
the program code number entered is not a valid number. If this is displayed the user
should check the television guide and reenter the number. “Err: DATE" indicates the
user may have: tried to select a daily recording (Monday to Friday) for a Saturday or
Sunday program; tried to select weekly or daily recording for a show more than 7 days
ahead, because the instant programmer 300 only allows the weekly or daily recording
option to be used for the current weeks' programs (7 days); or tried to enter a
program that has already ended. “FULL" indicates that the stack storage of the
programs to be recorded, which is implemented in random access memory (RAM)
inside the instant programmer 300 has been filled. The user could then cancel one or
more programs before entering new programs. "EMPTY" indicates there are no
programs entered to be recorded. “The number of programs to-be recorded that can be
stored in the instant programmer 300 varies depending:on the density of RAM available
and can vary from 10 to more.

FIG. 21 is a schematic of the circuitry needed to implement the instant
programmer 300. The circuity consists of microcomputer 380, oscillator 382, liguid
crystal display 384, key pad 386, five way IR transmitters 390 and red warning light
emitting diode 332. The microcomputer 380 consists of a CPU, ROM, RAM, /0
ports, timers, counters and clock. The ROM is used for program étorage and the
RAM is used among other purposes for stack storage of the programs to be recorded.
The liquid crystal display 384 is display 350 of FIGs. 15 and 18. The key pad 386
implements all the previously discussed keys. The five way IR transmitters 390
consists of front infrared (IR) diode 340, left IR diode 342, down IR diode 344, two
back IR diodes 346 and right IR diode 348. FIG. 22 shows the detailed schematic of
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part, which can interface d:rectly with the d:splay, the keypad, the light emitting diodes

and the oscillator. The 25 degree IR diodés can be implemented with NEC 313AC

parts and the 5 degree IR diodes can be implement with Liton 2871C IR diodes.

The flowcharts for the program that is stored in the read only memory (ROM)
of the microcomputer 380 that executes program entry, review and program
cancellation, and record execution are illustrated in FIGs. 23, 24, and 25, respectively.
The FIG. 23 for program entry, which process was described above, consists of the
following steps: display current date, time-and time bars step 402, which is the
quiescent state of instant programmer 300; scan keyboard to determine if numeric
decimal compressed code entered step - 404; display code as it is entered step 406; user
checks if correct code entered step 408 and user presses CANCEL key 304 step 428;
user advances or retards start time by three hours by pressing SAVE key 316 or
ENTER key 318 step 410; user presses ONCE key 310, WEEKLY key 308 or DAILY
key 312 key step 412; microcomputer decodes compressed code into CDTL step 414;
test if conflict with stored programs step 416, if so, display "CLASH" message step
420, user presses ONCE key 310, WEEKLY key 308 or DAILY key 312 step 422,
then accommodate conflicting entries step 432, as described above in the discussion of
the "CLASH" options, and entry not saved step 424; set display as date, channel, start
time and duration (time bars) for ONCE, or DA, channel, start time and duration for
DAILY, or day of week, channel, start time and duration for WEEKLY step 418; user
presses ADD TIME key 324, which adds 15 minutes to record time step 426; user
checks display step 430; enter program on stack in chronological order step 434
wherein the stack is a portion of the RAM of microcontroller 380; and-calculate length
of tape required and update time bars step 436.

The FIG. 24 flowchart for review and cancellation, which process was
described above, consists of the following steps: display current date, time and time
bars step 402; REVIEW key 306 pressed step 442; test if stack empty step 444, display
"EMPTY" step 446, and return to current date and time display step 448; display top
stack entry step 450; user presses ADD TIME key 324 step 452 and update time bars
step 460, user presses REVIEW key 306 step 454 and scroll stack up one entry step
462; user presses CANCEL key 304 step 456 and display "CANGELLED" and cancel
program step 464; and user does nothing step 458 and wait 30 seconds step 466,

wherein the 30 second timeout can be implemented in the timers of microcomputer
380. ' '
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The FIG. 25 flowchart for record execution, which is the process of
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*START" message step 478, is correct start time reachied step 480 and send power ON

signal to VCR and display “REC" message step 482; test if a cable box is input to

VCR step 484, send channel switching signals to VCR step 486 and send channel

switching signals to cable box step 488; send record signals to VCR step 490; compare

stop time with current time step 492, test if stop time reached step 494 and display

- "END" message step 496; send stop signals to VCR step 498; send power OFF signal

to VCR step S00; and pop program stack step S02.

FIG. 26 is a flowchart of the method for -encoding: channel, -date, time and
fength (CDTL) into decimal compressed code 510. This pracess is done “offline” and
can be implemented on a general purpose computer and is done to obtain the
compressed codes 212 that are included in the program guide or calendar of FIG. 8.
The first step in the encoding method is the enter channel, date, time and length
(CDTL) step 512 wherein for a particular program the channel, date, start time and
length CDTL 514 of the program are entered. The next step is the lookup assigned
channel number step 516, which substitutes an-assigned channel number 522 for each
channe!l 518. Often, for example for network broadcast channels, such as channel 2,
the assigned channel number is the same; however, for a cable' channel such as HBO
a channel number is assigned and is looked up in a cable assigned channel table 520,
which would essentially be the same as the first two columns of the table of FIG. 28.
Next, the lookup priority of channel, date and time/length in priority vector tables step
524 performs a lookup in priority vector channel (C) table 526, priority vector date (D)
table 528 and priority vector time/length (TL) table 530 using the indices of channel,
date and time/length, respectively, to produce the vector C,, D, TL, 532. The use of
a combined time/length (TL) table to set priorities recognizes that there is a direct
relationship between these combinations and the popularity of a program. For
example, at 6:30 PM, a short program is more likely to be popular than a 2 hour
program, hecause it may be the dinner b

The channe! priority table isord:  so that the r;mst frequently used channels
have a low priority number. An example of the data that is in the priority vector C

When t he

tahie 526 follows.
channel 4 7 2 3 5 6 11 13 ...
priariev 0 1 2 3 4 5 6 7
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program and then re- .

date 1 2 3 4 5 6 7T 8 9 10
priority 01 2 3 45 6 7 8 9

“The priority of the start times and tength of the programs could be arranged
in a matrix that would assign a priority to each combination of start times and program
iengths so that more popular combinations of start time and length would have a low
priority number and less popular combinations would have a high priority number.
For example, a partial priority vector T/L table 530 might appear as-follows.

Priority TL Table
TIME 6:30pm 7:00pm 7:30pm 8:00pm
Length (hrs) |
S5 8 4 7 10
1.0 12 15 - 13 18
1.5 ' 20 19 17 30

Suppose the channel, date, time and length (CDTL) 514 data is channel 5,
February 10, 1990, 7:00PM and 1.5 hours in length, then the C,,D,,TL, data 532 for
the above example would be 4 9 19. The next step is the convert C,, D,, TL, to
binary numbers and concatenate them into one binary number step 534, resulting in the
data word ...TL,TL,...C,C,...D.D, 536. For the example-given above, converting the
.. TLyTL,...C,C,...D,D, 536 word to binary would yield the three binary numbers:
...0010011, ...0100, ...01001. The number of binary bits to use in each conversion

~ is determined by the number of combinations involved. This could vary depending on
the implementation; however one preferfed embodiment would use eight bits for C,,
denoted as C, C, C; C; C, C; C, C,, which would provide for 256 channels, five bits
for D,, which can be denoted as Dy D, D, D, D,, would provide for 31 days in a
month, and fourteen bits for TL,, denoted as TL,.... TL, TL, TL,, which would
provide for start times spaced every 5 minutes over 24 hours and program lengths in
increments of 5 minute lengths for programs up to 3 hours in length and program
length in increments of 15 minute lengths for programs from 3 to 8 hours in length.
This requires about 288%(36+20)= 16,128 combinations, which are provided by the
2**14= 16,384 binary combinations. Altogether there are 845414 = 27 bits of
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information 'I‘L,. TL-.TL.C, .C.C,D,...D.D,. For the above example padding each

number with zeros and then concat_enatmg them would yield the 27 bit binary number:
0000000001001 10000010001001.

The next step is to use bit hierarchy key 540, which can be stored in read only
memory 64 to perform the reorder bits of binary number according to bit hierarchy key
step 538. As described previously, a hit hierarchy key 540 can be any ordering of the
...TL,TL,...C.C,...D.D, 536 bits and in general will be selected so that programs most
likely to be the subject of timer preprogramming would have a iow value compressed
code 212, which would minimize keystrokes. The ordering of the bit hierarchy key
can be determined by the differential probabilities of the various bit combinations as
previously discussed. The details of deriving a bit hierarchy key. 540 were described
relative to bit hierarchy key 120 and the same methad can be used for bit hierarchy key
540. For example, the bit hierarchy key might be:

T‘-‘ C_‘ eoe TL“, C-_\ TLl Cl Ll D_{ D. D’ D: D|

27 26 ... 10 9 8 7 6 S5 4 3 2 1

The next step is the combine groups of bits and convert each groufi into
decimal numbers and concatenate into one decimal number step 542. For example,
after reordering according to the bit hierarchy key, the code may be
000000001010010000010001001, which could be grouped as
00000000101001000.0010001001. If these groups of binary bits are converted o
decimal as 328'.137 and concatenated into one decimal number, then the resulting
decimal number is 328137. The last encoding step is the-permutate decimal number
step 546, which permutes, the decimal number according to permutation function 544
that is dependent on the date 548 and in particular the month and year and provides a
security feature for the codes. After the permutate decimal number step 546, the
decimal compressed code G,...G,G, 550 may, for example, be 238731. These encoded
cades are then included in a program guide or calendar as in the compressed code
indication 212 of FIG. 8.

FIG. 27 is a flowchart of the method for decoding a decimal compressed code
into channel, date, time and length 560, which is step 414 of FIG. 23. Once the
decimal compressed code G,...G.G, 564 is entered in step 562, it is necessary to invert
the permutation function of steps 544 and 546 of FIG. 26. The first step is the extract
day code step 566, whicl} extracts the day code for the program in the decimal
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functlon 570, which is dependent on the month and year. Then step 568 performs the

function: if day code is same or greater than current day from clock, then use

permutation function for month/year on clock, otherwise use permutation function for

next month after the month on the clock and use next year if the month on the clock

is December. In other words, since there is provision for preprogramming recording
for one month or 31 days ahead, if the day for the program is equal to or greatér than
the current day of the month, then it refers to a day in the present month; otherwise,
if the day for the program is less than the current day of the month, it must refer to
a program in the next month. The extract day code step 566,” which must be
performed before the invert permutation of decimal compressed code step 580, is
accomplished by apriori knowledge of how the permutate decimal number step 546 of
FIG. 26 is performed relative to the day code information.

The selected permutation method 578 is used in the invert permutation of
decimal compressed code step 580. For the example given above, the output of step
580 would be: 328137. The next step is the convert groups of decimal numbers into
groups of binary numbers and concatenate binary groups into one binary number step
584, which is the inverse of step 542 of FiG. 26 and for the above example would
result in the binary code: 000000001010010000010001001. Then the bit hierarchy
key 588 is used in the reorder bits of binary number according to bit hierarchy key step
586, which inverts step 538 of FIG. 26 to obtain 0000000001001 10000010001001 for
the above example, which is ...TL,TL,...C.C,...D.D, 582 corresponding to 536 of
FIG. 26. The next step is to group bits to-form three binary numbers TL,, C,, D, and
convert to decimal numbers step 590 resulting in C,, D,, TL, 592, which for the
example above would be: 4, 9, 19, and which are priority vectors far channel, day
and time/length, which in turn are used to lookup channel, day, time and length 604
in priority vector channel (C) table 598, priority vector date (D) table 600, and priority
vector time/length (TL) table 602, respectively.

The lookup local channel number step 606 looks up the local channel 612 given
the assigned channel number 608, in the assigned/local channel table 610, which is
setup by the user via the CH key 322, as explained abhove. - An example of the
assigned/local channel table 610 is the right two columns of the assigned/local channel
table 620 of FIG. 28. The correspondence between the assigned channel numbers,
such as 624 and 628, and the local channel numbers, such as 626 and 630 is
established during sewp by the user. For the example, FIG. 28 shows an exact
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from the clack. If the day code is equal to or greater thari the day from the.clock, “the
month and year as shown on the clock are used. otherwise the next month is used and
the next year is used if the clock month is December. The result is the channel, date, - -
time and length (CDTL) 618, which for the above example would be channel 5,
February 10, 1990, 7:00PM and 1.5 hours ‘in length.

Another preferred embhodiment is an apparatus-and method to enable a user to
selectively record information designated by a digital compressed code. Specifically
this apparatus would allow a user to record for later viewing, detiled information
associated with an advertisement or similar brief description of a service, product, or
any information including public service information.

The advertisement could be print advertisement or broadcast advertisement on
television or any other media, such as radio, electronic networks or builetin boards.
The advertisement would have associated with it a digital code, herein referred to as
an I code. In print advertisement the digital code would be printed along with the
advertisement. FIG. 29a shows an example print advertisement 650 for an automobile
and printed in the advertisement is a decimal code for information (I code) 652. This
cade can be identified as an I code 652, because the leading digit is a zero, as will be
explained below. As shown in FIG. 29a, the use of I codes is very space efficient,
which is very impoftant in advertising.

FIG. 29h shows an example television broadcast advertisement 654 withan [ -
code 652. The user would identify this code as a I code: 652,.hecause: the leading digit
is zero. It may be very expensive to run a long advertisement during prime time when
the majority of viewers are watching television; however, a short advertisement could
be run during prime time with the I code and then the user could enter the I code into
inszant programmer 300, which would command the recording of the longer
advertisement for the automobile during the nonprime time. The additional information
could be broadcast early ‘in the morning, for example, befween midnite and six o’clock
in the morhing. " At this time the broadcast rates are low and it is economical to
broadcast detailed information or advertisements of many items.such as automobiles
and real estate. It would also be possible to transmit movie previews at that time of
night. '

The reader of print advertisement, the viewer of television and the consumer
of any other media, such as radio, would select what additional information was of
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| i ght view these at his/her leisure.

The instant programmer 300 can he used for recorder preproﬂrammmg for -
information using I codes; however, there are some important differences when the *
device is used for I codes.

A primary difference is that ‘1 codes that are entered into the instant
programmer 300 are used within the next twenty four hours. The user would read, see
or hear the advertisement and enter the [ code assaciated with the advertisement into
the instant programmer 300, which would then at the right time sometime in the next
24 hours. and generally in the middle of the night, record the advertisement, by tuning
to the proper channel and turning recording on and off for a video cassette recorder.
In normal recorder preprogramming, using G codes, the instant programmer 300
decodes the television broadcast advertisement 654 into CDTL (channel, date, time,
and length). For an I code 652, the instant programmer 300 would decode the 1 code
652 into CTL (channel, time and length) anly, because the date is known to be in the
next twenty four hours. Suppose the time is now June 20th at 6 p.m. If a user enters
an I code, which decodes to channe! 2, start time 2:00 a.m., and length 10 minutes,
then the VCR would start recording on June 21st at 2:00 a.m. for 10 minutes.

The hardware for the instant programmer 300 used with decimal codes for
information (I codes) can be identical to the design illustrated in FIGs. 15, 16, 17,
17A, 18, 19, 20, 21 and 22 and described in the associated specification.

The flowcharts for the programs that are stored in the read only memory
(ROM) of the microcomputer 380 that execute program entry, review and program
cancellation, and record execution are fllustrated in FIGs. 23,.24, and 25, respectively
for use of G codes for preprogramming a VCR for-program recording.

The programs for use of the instant programmer 300 with I codes for recording
information according to this preferred embodiment are in general different; however,
the program for review and program cancellation (see FIG. 24) and record execution
(see FI1G. 25) are the same. However, the program that is stored in the read only
memory (ROM) of the microcomputer 380 that executes on entry of an I code is
different and is shown in FIG. 30. The entry of an I code is determined by inspecting
the leading digit of the entered code. If the leading digit is not zero then a G code has
been entered, because G codes never have leading zeros, and the flowgraph of FIG.
23 will be executed. If the leading dig'it is a zero then an I code has been entered.
Steps 702, 704, 706. 708 and 710 of FIG. 30 are identical to steps 402, 404, 406, 408
and 410 in FIG. 23. The test for a G code or an I code is done in test whether feading
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The flowchart for entry of the I code in FIG. 30 conéists of the following steps:
display current date, time and time bars step 102, scan keyboard to determine if I code
entered step 704, display I code as it is entered step 706, user chedks if_ correct code
entered step 708, user advances or retards start time by three hours by pressmg SAVE
key 316 or ENTER key 318 step 710, test whether leading digit is Zero step 711, user
presses ONCE key 310 step 712, microcomputer decodes | code into CTL step 714,
test if conflict with stored programs step 716, set display as channel, start time and
duration (time bars) step 718, display “CLASH" message step 720, user presses ONCE
key 310 step 722, entry not saved step 724,.acmr£|mdate conflicting entries step 732,
user presses CANCEL kéy 304 step 728, enter program.on stack in chronological order
step 734, and calculate length of tape required and update time bars step 736. FIG.
30 illustrates the order and refationships between the steps for | code entry. If the user
presses WEEKLY key 308 or DAILY (M-F) key 312 instead of the ONCE key 310,
then the instant programamer 300 will interpret these as if the ONCE key 310 had been
pressed. The stack memory of the enter program on stack in chronological order step
734 allows the user to enter multiple digital codes for information, which will all be

decaded and entered in order into the stack for later execution when the proper time
arrives.

&,
enitti ng’dl )
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18. The Key pad 386 inple

In order to use I codes with advertisements, the 1 codes have to first be
encoded. F!G. 31 is a flowchart of the methad for encoding channel, time and length
(CTL) for an information broadcast into an I code. This process is done "offline” and
can be implemented on a general purpose computer and is done to obtain a I code 854
that can be included in an advertisement,-such as shown in FIGs. 29a and 29b. I n
general the I codes are encoded to be compressed coded indications, each representative
of. and compressed in length from, the combination of separate channel, start time and
a length indications. In print advertisement and also in television broadcasts, there is
simply not enough area to separately spell out the channel, start time, and length. The
I codes solve this problem by encoding channel, start time and length into one
compressed digital code.

The first step in one preferred encoding method is enter channel, time and
length (CTL) and validity period step 812 for the supplemental information associated
with an advertisement. The channel, time and length are self explanatory. The
validity periad is necessary, because the encoding and decoding algorithms have a step
in which a scramble occurs. To guarantee that the | code associated with an
advertisement will be able to be used, two overlapping scrambling time periods are
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period. An overlapping and skewed second scrambl ing. method would be constant from
February 1st to March 31st and then change every succeeding two.month period. For
an advertisement that would run from January 20th to Féﬁmary 10, the first scrambling
method would be used for encoding and decoding; however, for an advertisement that
would run from February 25th through March 9th, then the-second scrambling method
would be used. Thus, the validity period input at the beginning of the encoding
process specifies which scrambling method to use.

-2

The next step is the lookup assigned channel number step 816, which
substitutes an assigned channel number 822 for each channel 818 of the input CTL
8i4. Often, for example for netwark broadcast.channels, .such ds channel 2, the
assigned channel number is the same; however, for a cable channel such as HBO a
channel number is assigned and is looked up in a cable assigned channel table 820,
which would essentially be the same as the first two columns of the table of FIG. 28.
Next, the lookup priority of chanael, time and length in priority vector tables step 824
performs a lookup in priority vector channel (C) table 826 and priority vector
time/length (TL) table 830 using the indices of channel and time/length, respectively,
to produce the vector C,, TL, 832. The use of a combined time/length (TL) table to
set priorities recognizes that there may be some relationship between these
combinations for additional information. For example, at 2 AM movie previews could
be broadcast and be somewhat longer than other information, but very popular.
Alternately, it is possible to have séparate priority tables for time and length.

The channel priority table is ordered so that in general the least frequently used
channels for I codes have high priority numbers and the most frequently used channels
for I codes have a low priority number, which contributes to deriving shorter I codes
for the most popular supplemental information broadcasts. Note that because the
information broadcasts are least expensive if done on off hours on seldom used
channels, that it is likely that the channels with the lowest priority numbers for G codes
may have the highest priority numbers for I codes. For example, a short G code may
be for channel 2 on Monday at 8 p.m. for | hour during prime time, while a short I
code may be for cﬁannel 17 at 4 a.m. for 5 minutes. The typical information broadcast
may be only about 3 to 5 minutes compared to the typical 30 to 60 minute program.
An example of the data that is in the priority vector C table 826 follows.

channel 4 7 2 3 . 5 6 11 13 ...
priority 0 1 2 3 4 5 6 7
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codes. In the case of I codes, they would beartanged to have the shortest codes when
the broadcast time is least expensive, ‘whichiis certainly not prime time. Thus, if the
G codes are encoded for prime time, then the l:codes are encoded for nonprime time
or the inverse of prime time. The priority for time and length could be arranged in a
matrix that would assign a priority to each combination of start times and information
broadcast lengths so that more popular combinations of start time and length would
have a low priority number and less popular ‘comhilllations would have a high priority
number, which also contributes to deriving shorter codes for the most popular
supplemental information broadcasts. For example, a partial priority vector T/L table
830 might appear as follows.

Priority TL Table
TIME 2:30am 3:00am 3:30am 4:00am
Length (hrs)
1 8 4 7 10
2 . 12 . 15 13 18
3 20 19 17 - 30

Alternately as indicated before, separate priority tables could be constructed for
start times and broadcast length with the lowest priority numbers given to the most
likely start times for I code broadcasts and most likely broadcast lengths.

Suppose the channel, time and length (CTL) 814.data is .channei S, 3:00am and
.3 hours in length, then the C,, TL, 832 for the above example would be 4 19. The
next step is the convert C,, TL, to binary numbers and concatenate them into one
binary number step 834, resulting in the data word «.TLoTL,...C,C, 836. For the
example given above, converting the ... TL.TL,...C,C, 836 word to binary would yield
the two binary numbers: ...0010011, ...0100. The number of binary bits to use in
each conversion is determined by the number of combinations involved. This conld
vary depending on the implementation; however one preferred embodiment would use
eight bits for C,, denoted as C, C, C, Cs C, C, C, C,, which would provide for 256
channels, and fourteen bits for TL,, denoted as TL.,.... TL, TL, TL,, which would
provide for start times spaced every 5 minutes over 24 hours and information

" broadcasts in increments of 5 minute lengths for information broadcasts up to 3 hours
in length. This requires about 288*(36+20)= 16,128 combinations, which are
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éy 310 WEEKLY key 308 or DAILY key 312 step 422,

then ag f ing entries step 432, as described above in the
di scusgi ism@%a@m%é_ I—§ options, and entry not saved step 424; set
[ s—-date.. .channel; start tinme and duration (tinme bars) for ONCE, or

DA, ch’nnel start time and duration44or DAILY, or day of week, channel,

start tF erat+ea-=b or WEEKLY step 418; user presses ADD Tl ME key 324
whi ch addaroyt'demmuhez*"tléq bi;b%kbmarmmbmmms Altngetherctherelase 8l4-44l=ay st ep
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of tape rBebaratithasms And shes CPPWE?“@&ES“’@F @@“W%ﬁld the 22 bit binary number:
0000000001001 100000100. .

The next step is to use bit hwrart.hy key 840, which can be stored in read only

memory 64 to perform the reorder bits of binary number according to bit hierarchy key
step 838. A bit hierarchy key 840 can be any ordering of the ...TL,TL,...C,C, 836
bits and in general wiil be selected so that information broadcasts most likely to be the
subject of timer preprogramming would have a low value 1 code 854, which would
minimize keystrokes. The ordering of the it hierarchy key can be determined by the
differential probabilities of the various bit:combinations as previously discussed. The
details of deriving a bit hierarchy key 840 were described relative to bit hierarchy key
120 and the same method can be used for bit hierarchy key 840. - For example, the bit
hierarchy key might he:

22 21 4 3 2 1

The next step is the insert validity period code step 841. The validity period
code 845 must be at least one bit, but could be more, and is set by the select scramble
function, step 844, which is dependent on the validity period of the information
broadcast, as explained above. The select scramble function siep 844 also selects an
associated scramble method, which provides security for the resulting I code 854. The
validity period code 845 is inserted into the I code and is used to designate the
scramble methad to be used during decoding.

FIG. 33 is an illustration of the problem addressed by the validity period code
845. Suppose a particular scramble method is constant during time span 930 and then
changes at the start of time span 932, and each succeeding two month time span. For
most advertisements, the I code 854 would have to be constant for a period of time,
for example a week for I codes in weekly publications. If the time spans 930 and 932
are two months as shown in FIG. 33. then a one week validity period might overlap
both time spans 930 and 932, which would mean that the scramble method would
change during the validity period. To compensate for this, a skewed and overlapping
set of time spans for a second scramble methad is provided. For example, time span
934 and time span 936, which are skewed from time span 930 and time span 932 by
one month. The scramble time spans 930, 932 and so on, can be designated by a
validity period code "0". The offset scramble time spans 934. 936 and so on can be
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set to "0", as shown by validity period code : v+, The validity period code would also

he "0 for the validity period 942. However, for validity period 940, the validity
period cade would bé set to “1*, because that corresponds to the scramble method that
is constant 'duririg time span 934.

Note that if only two skewed time spans are used and the validity period code
is placed in the least significant bit of the binary word in step 841, and the least
significant digit is not scrambled in step 8.46, then once the 1 code is derived it is
possible when decoding the I cade to determine the validity period code merely by
inspecting whether the I code is even or odd. T

The next step is the combine groups of bits and convert each group into
decimal numbers and concatenate into one decimal number step 842. . For example,
after reordering according to the bit hierarchy key and insertion of the validity period
cade (suppose its *1" in this example, hecause the validity period is February 25th to
March 9th, for which a validity period code of 1 would be used as shown in FIG. 33),
the code may be 00000000110000000010011, which could be grouped as
0000000011,0000000010011. If these groups of binary bits are converted to decimal
as 3,19 and concatenated into one decimal number, then the resuiting decimal number
is 319. The next encoding step is the scrambie decimal number step 846, which
scrambles the decimal number according' to scramble function 844 that is dependent on
the validity period 848, such as February 25th through March 9th, for the information
broadcast and provides a security feature for the codes. After the scramble decimal
number step 846, the decimal code L,...I;I, 850 may, for example, tie 139. The last
step is to insert a zero (0) for the first digit step 852, so that the code is distinquishable
to the instant programmer 300 as a I code 854. The result for the example would be
0139. These encoded codes are then included in an advertisement, for example as in
the I code 652 of FIGs. 29a and 2%b. '

FIG. 32 is a flowchart 860 of the method for decading an I code into channel,
time. and length, which is step 714 of FIG. 30. Note that step 711 of FIG. 30 has
already determined that the entered code is an I code versus a G code, because the first
digit is a zero. First, the I code O1,...1], 862 is entered. Thea the zero is deleted in
the remove leading zero step 864 to abtain L...1I.I; 865.

Next, it is necessary to invert the scramble method of steps 844 and 846 of
FIG. 31. The first step is the extract validity period code step 866. The validity
period code 867 indicates, which of two skewed in time scrambling methods to use.
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The scramble ethod 878 selected by scramble function 870 also depends on clock
876, which is implemented by microcomputer 380 in FIGs. 21 and 22. The clock 876

- has the current time, day, month and year. A The selected scramble method 878 is used
in the invert scramble of I code step 880. . For the eéxample given above, the output of-
step’-%SO would be: 319. The next step is the convert groups of decimal numbers into
Broups of binary numbers and concatenate binary groups into one binary number step
884, which is the inverse of step 842 of FIG. 31 and for the above example would
result in the binary code: 00000000110000000010011. Then the validity period code
would be deleted in step 885, which inver;s step 841 of FIG. 31, the result being:
000000001 1000000001001. Then the bit hierarchy key 888 is used in the reorder bits
of binary number according to bit hierarchy key step 886, which inverts step 838 of
FIG. 31 to obtain 0000000001001100000100 for the above example, which is
...TL.TL,...CC,...D.D, 882 corresponding to 836 of FIG. 31. The next step is to
group bits to form two binary numbers TL,, C, and convert to decimal numbers step
890 resulting in C,, TL, 892, which for the example above would be: 4, 19, and
which are priority vectors for channel and time/length, which in turn are used to
lookup channel. time and length 904 in priority vector channel (C) table 898 and
priority vector time/length (TL) table 902, respectively. For the above example, this
would result in looking up channel § and timeflength of 3 a.m./.3 hours.

The lookup local channel number step 906 looks up the local channel 912 given
the assigned channel number 908, in the assigned/local channel table 910, which is
setup by the user via the CH key 322, as explained above.

Anaother preferred method of encoding and decoding the 1 codes is the
fallowing, which is similar to the foregoing except where noted. .Channel, time and

~ length priority tables would be used to encode and decode the I oodes, ‘as described
before. The key difference is that the bit hieracchy is no :Ionger".deﬁned in base 2
arithmetic. Rather it is defined in a generalized base arithmetic as shown in the

following table:
Validity Per.
0. of Digits Ch Time Le Code Bits  # Combinations Order
i 1 2 o* 6 TTL
2 16 3 2 0* 96 ) CCCC
3 16 30 2 - Q% 960 TTTT
4 32 5 4 0* 9600 TCTL
5 64 90 8 | 92160 TLCS
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record §| gnals to VCR ste 490; conpare stop tine with current tine step
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aconds step 476; display channel, start time and
L

. * validity period code bit assumed to be equal to zero.
. C = channe! bit
T = start time bit
L = length bit
S = validity period code bit

For example, if only one digit is uséd. there are one channel (1C), three start
times (3T’s) and two length (2 L's), i.e. 6 combinations. It is assumed that the I code
before appending the leading zero has anly one digit and that in this case both the
encading and decoding methads understand that the validity period code is "0". With
two digits, there are in addition 16 times more C’s (i.e. 16 C's), so that there are now
3x2x16 = 96 combinations in the first 2 digits. With three digits, there are now 10
times more T°s so that there are now 3 (from digit 1) x 10 (from digit 3) = 30 Ts.
The tatal number of combinations equals 3x2x16x10 = 2x30x16 = 960 in the first 3
digits. With four digits, there are now 2 more time C's, 2 more times L’s and 2.5
times more T’s, so that the number of combinations increases by 2x2x2.5 = 10 times.
There are now 9600 combinations in the first 4 digits. With five digits, there are 2
more times C, 1.2 more times T's, 2 more times L’s and an extra bit for scrambling
so that there are now 2x1.2x2x2 = 9.6 times more combinations = 9600x9.6 = 92160
combinations. One way to obtain a non-integral number of times such as 1.2 or 1.25
or 2.5 times is essentially by providing a table which defines the range of values for
each number of digits that corresponds to the above table.

Thus, steps 834 and 838 in FIG. 31 would be-implemented in this preferred
embodiment in the manner indicated above and there are other subtle changes such as
the handling of the assumed validity period code as indicated above for cases with four
or fewer digits in the I code not counting the leading zero. I code decoding would be
the reverse of the encoding method.

An example of the encoding to reduce the number of digits in the 1 code is
shown below. In this example. suppose one variable is represented by the digits
DA,.DA, and ranges from 0 to 24, where DA, ranges from 0 to 2 and DA, ranges
from 0 to 9 and another variable DB ranges from 0 to 3, so the total number of values
being encoded is 25*4 = 100. It is possible to represent the first variable by two
digits and the second varible by one digit; however, that is inefficiept, because it would

~Trequire the listing of three digits. The number of combinations of the two variables
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This is possible as shown in the table below, where the encoding algorithm is
the following:

A3*2! + A2*2° = DA,
Al = DA, unless DB > 2 & DA, = 2,
then Al = DA, + 5
B2*2' 4+ B1*2°=DBunless DB > 2 & DA~ = 2,
then B2*2' + B1*2° = DB -2 -

The resulting binary coded decimals are denoted d., which equals
A3*2%+ A2*2°+ B2*2'+B1*2° and ranges from O to 9, and d,, which ranges from 0
to 9 and equals Al.

Once encoded. the binary coded decimals d. and d, can be decaded by first
representing them in binary form and then deriving DA2,DA1 and DB as follows:

DA, = A3*2! + A2%2°

DA, = Al uniess A3 = | and Al > §,
then DAl = Al-5

DB = B2*2' 4+ B1*2% unless Al > §,
then DB = (B2+1)*2' + BI*2°

DA, DA, DB d. d, Decimal Encoding
A3 A2 B2 Bl Al d. d,

0 0 0 0 0 0 0 0 0

| 0 0 0 0 0 1 0 1

2 0 0 0 0 0 2 0 2

3 0 0 0 0 0 3 0 3

4 0 0 0 0 0 4 0 4

S5 0 0 0 0 0 5 0 5

6 0 0 0 0 0 6 0 6

7 0 0 0 0 0 7 o 7

8 0 0 0 0 0 8 0 8

9 0 0 0 0 0 9 0 9 ___ .
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exanpl e. dat o1 2] 4 5 6 7 8 9 10
1 2 3 S i G S 9- ... Th®l-priority of the start tlrres and

| engt h of he prograns-—coude! be arranged in a matrix that would assign a

priority 193' ‘each” COBbI natgi on af start times agd program Bengths so that

nor e popuhar conbi natlon% of start II me and I&ngth V\DJ7I| d have a |l ow
11 0
12
13
14
15
16
17
18
19
20
21
22
23
24

=5t la month all have an equal pr| or|t 1aced
" usage, SO i he Iow nun%gr daﬁt In a nonth and the | ow n
would corr gorﬁﬂ-@(ﬁﬁ épr ity vector D table 528 as |

w

1.1 1 7

00 ~1 O\ W O 00 =1 O A W
00 ~] O\ Lh O 00 ~1 O W &KL W N e

1
1
1
|
H
1
l
1
1
1
I
l
1

O O O O 0 ~ = <~ NN

O O O O O o o= e m e m

W oW W W W W WL W W W W W
C O OO O = = e =

L~
O

Note if the weights of the A3, A2, B2 and B1 bits are 20, 10, 50, ard 25, that
the weighted sum of the bits plus the A1 digit sequence properly from O through 99,
for the example table abave, except for what should be the weighted sums 70 through
74 and 95 through 99 combinations. which have instead a weighted sum of 25 through
29 and 50 through 54, respectively. This results in the logic above that recognizes that
DA, never exceeds the value 4. This is used to advantage to keep d, within a binary
coded decimal value of 0 to 9 by replacing what should be a 1 in B2 with a zero and
adding S to Al, thereby resulting in-the difference of 5-50 = - 45 between the
expected 70 and resulting 25 and the expected 95 .and resuiting 50, for example. As
shown in the logic above, simple tests determine the proper encoding and decoding.

In summary the apparatus and methods described enable a user to selectively
record additional information associated with a printed or broadcast advertisement,
which would be broadcast on a television channel at a later time. The user enters the
digital code (I code) assaciated with an advertisement into a unit with a decoding means
which automatically converts the I code into CTL (channel, time and length). The unit
within a twenty four hour period activates a VCR to record information on the
television channel! at the right start time for the proper length of time. The additional
information could be broadcast on a television channel early in the morning, for
example, between midnite and six o'clock in the morning, when the cost of broadcast
time is fow and it is economical to broadcast detailed information or advertisements of



lQ f LW &EPV{E; &’l u,l:ﬂ:‘h

_priority mntber and Tess popyl ar conbi nations woul d have a hi gh

riority

nunber. Forl €x a@ﬁl%ca?%ar lal priority vector T/L table 530 m ght appear
as-fol lows} Rriority TL Tal%»l 2 Tl MVE 6: 30pm 7:00pm 7:30pm
8:00pm . j. Eengih (anT“‘Sli 8 . 4 7
10 1.0 L | 15- .13 18 1.5

20 B S i 30 Suppose the channel, date, tine

and | engt Hxaﬁﬂ?&hﬂ, sﬁ%a@ﬁﬁ&n&lﬁle& had a&thte And movie previews. The user can then

view this information at his/her leisure. This invention will allow the user an
unprecedented capability to control access toiqgsired information without having to be
continually glued to the television. It will also provide a new and cost effective means
for advertisers to explain their goods and services.

It is thought that the apparatus and method for using compressed codes for
scheduling broadcast information recording of the present invention and many of its
attendant advantages will be understood from the foregoing description and it will be

apparent that various changes may be made in the form, construction and arrangement

of the parts thereof without departing from the spirit and scope of the invention or
sacrificing all of its material advantages. the form hereinbefore described being merely
a preferred or exemplary embodiment thereof, ' '
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I(?)F](‘) Mand 1.5 hours in length, then the
f data 532 for the above-exanpl ez ,m The
Clerr], Derr], Tl[err] to b¥ mw,sﬂ
e binary number step 534, resulting ir the
C[e-rr]C[er,g:}_...D[err]D[err] 536. For the exarrple
_the ... TL[err]TL[err]...Cerr]Cerr]...Derr]Derr]

5360?86(1%81{9% él‘mbﬁu#ﬂel d the three binary nunbers: . . 001 0011,

( er of binary bits to use in each conversion is
determ ned by the nunber of conbinations involved. This could vary

dependi ng on the inp, , o] I HAGHbaRa woul d use
eight bits foqu[ erréfgﬁmﬁ% e‘l‘g‘}ﬂt[\l%r _fes :crorﬂésefo?eni;\l?]ﬁn% e?ﬂa Cerr] Cerr]
Cerr] ( eecordingubateompsisesd provi de for 256 channels,

five bits
means for entering compressed codes each having at least one digit and
each representative of, and compressed in length from, the combination of channel,

time-of-day and length commands for a information broadcast;

means for decoding a compressed code having at least one digit into
channel time-of-day and length commands;

means for recording coupled to said means for decoding; a clock for
providing an output as a function of time coupled to said means for decoding;

means for selecting a channel to record in response to said decoded
channel commands; -

means turning said means for recording on in response to
comparison of said ded time-of-day commands with said clock output; and

means turning said means for recording off in response to
comparison of the record on time with said decoded length commands.

2. The apparatus for using compressed codes of claim | wherein:
said means for decoding a compressed code into channel, time-of-day
and length commands performs the decoding as a function of said clock output.
3. The apparatus for using compressed codes of claim | wherein said
means for entering a compressed code comprises:
means for remote control having a signal transmit means for
communicating said compressed code to said means for decoding.

4. The apparatus for using compressed codes of claim 1 wherein said
means for entering a compressed code comprises a keyboard.

5. An apparatus for using compressed codes for information broadcast
recording that comprises:

means for remote control;
means for entering compressed codes each having at least one digit and
each representative of, and compressed in length from, the combination of channel,

time-of-day and length commands for a information broadcast coupled to said means
for remote control;
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f or DFé?s i ‘b}__e denoted as Dierr] Dierr] r] Dlerr]
woul d! provj d&@ gl d_z?“{s in a nonth, and fourteen brﬂm’@i dtﬁﬂ"
denot d;a@# {gj? [err] TL[err] TL[err],. which

start (times _spaced every 5 mnutes over 24 hours and program I eng hs |n
|ncre_ ms—of" 5" mnute  engths for prgaggranms up to 3 hours in length and
progr & —efrents of 15 minute lengths for programs from3 to 8

hours in Iengthw Thr oueh &, 1238 ofi®@ diitriaki ons,
whi ch are provided b§ﬂe£l g“lé,@g‘%ﬁ@%&’ “{d ivin r%l natlgnsmgt e

there are ¢hannel time-ofrday and lepsth commands coupieg to¥a|8 remote control; Al toget her
means for recording;

.‘.. :,-»-: e
Atk

means for transmitting channel, time-of-day and length commands from
said means for remote control to said means for recording;

a clock for providing an output as a function of time coupled to said
means for recording;

means for selecting a channel to record in response to said decoded
channel commands;

means for turning sald means for recording on in response to
comparison of said decoded time-of-day commands with said clock output; and

means for turning said means for recording off in response to
comparison of the record on time with said decoded length commands.

6. An apparatus for using compressed codes for information broadcast

recording that comprises:

means for universal remate control capable of learning protocols of
different remote controller with which said means for universal remote contol
interfaces; ' _
' means for entering compressed codes each having at least one digit and
each representative of, and compressed in length from, the combination of channel,
time-of-day and length commands for a information broadcast coupled to said means
for universal remote control;

means for décoding a compressed code.having .at least one digit into
channel, time-of-day and length commands coupled to said universal remote control;

means for recording;

means for transmitting channel, time-of-day and length commands from
said means for universal remote control to said means for recording;

a clock having an output as a function of time coupled to said means
for recording;

means for selecting a channel to record in response to said decoded
channel commands;

means for turning said means for recording on in response to
comparison of said decoded time-of-day commands with said clock output; and

means for turning said means for recording off in response to
comparison of the record on time with said decoded length commands.
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1
et

W2 b 33
i nf or MAtEEeE < R
TL[ err] .i. . er}r]%C[err] .(err]Cerr]Derr]. t he
above [ex each nunber with zeros and then mmm’mim umm"il
woul d tyifel.d the._ 27 _bLtE gl nary nunber; 000000000100110000016004100%. $Thé next
step |'s to use bit hier irchy key 54055‘wh|ch can be stored in read anly
nmenor Y-—64—tefperformthe reorder bits of binary nunber according to bit
hi erarchy key 3tep Hbsanmmmmmasmpnrmg@ﬂeyoféamsOhﬁélraaﬁmyr key 540
can be any,fufler.ing of the ... TL[err]TL[err]...Clerr]Cferr]...Derr]Derr]
536 bits and 1 n general wll be sel ected so 6@a pr.ogr ans rmst l.i kely to be
the subject of ti e SSsPAndradRekdiauing @n MBIpNLEs A c‘éP‘!QfW“%"a‘F‘l!fB‘eéé?rﬁ“éssed

means for decoding a compressed code into channel, time-of-day and- length . DL
commands; and o

wherein said means for decoding a compressed code into channel, time-

of-day and length commands performs the decoding as a function of said second clock
output.

8. The apparatus for using corﬁpressed codes of claim S or 6 that further
comprises:

a stack memory coupled to said means for decoding a-compressed code
for storing a plurality of channel, time-of-day and length commands;

a second clock having an output as a function of time coupled to said
means for decoding a compressed code into channel, time and length commands; and

wherein said means for decoding a compressed code further comprises
a means for periodically comparing said time-of-day commands in said stack memory
and transmitting said channel, time-of-day and length commands to said means for

recording when said time-of-day commands have a predetermined relation with said
second means for keeping time.

9. A method of permitting information broadcasts to be recorded by a
recorder for time shifted viewing comprising:

" providing a remote coatrolier having 2. means for transmitting signals -
to the recorder and a clock with an output as a function of time;

entering into said remote controller compressed codes each having at
least one digit and each representative of, and compressed in length from, the
combination of channel, time-of-day and length commands for a information broadcast;

decoding each compressed code to obtain channel, time-of-day and
Jlength commands;

providing a memory;

storing each said channel, time-of-day and length commands into said
memory;

reordering said channel, time-of-day and length commands in said
memory into temporal order:

comparing the time-of-day commands of the temporally earliest in time
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iTji i ze keystrokes. The ordeuﬁgﬁt)ﬂf” the bit

"5{;'::? LAl
Nl vk- Gt
code 218

"

hi er ar chyj ke det erm ned by the differenti al “\m ﬁmk
variousi bj »_mﬁgéons as previously discussed. Th m gml “ ing a
bit hiefafchy key 540 werje described relative to bit rar ¢hy ™ key 120 and

the sang fret” hod "¢an” "be ‘used for bit Beerarchy key 540. For exanple, the bit

hi er ar chy H[err] (Jerr] ... TL[err] Cerr] TL[err] C[err]
Llerr] %(r# kAl HemQ{')efd the Hltﬁitrdf tid @bkl ford prea&ermmed refitio?, 8 6
4 3 2 he next

group into deci nal nh?ﬂtﬁg'ﬁ)%‘héﬂ%f“ﬁ% ﬁglﬁ‘t“é‘?gt'g‘mf‘hga %%@aﬁggﬁ“a g’r%g%g: t ste 2;h
542. For eafiefhepredetermined relationship is found fo exist;
selecting the channel;
recording the information broadcast;
measuring length of time from transmitting record on command,;, aind
transmitting record off commands to the recorder when the measured
length of time compares with said length command.

10. The method of claim 9 wherein the steps-of selecting and recording are
performed by a video cassette recorder.

11, The methad of claim 10, 23 or 63 wherein the step of selecting
comprises selection by a cable box.

12. The method of claim 10, 23, or 63 which further comprises the step
of advancing said time-of-day command by a predetermined number of hours.

13. The method of claim 10, 23, or 63 which further comprises the step
of retarding said time-of-day command by a predetermined number of hours.

14. The method of claim 10, 23, or 63 which further comprises the step

of:
transmitting said channel select, record on, and record off commands
in forward, backward, left, right and downward directions.from said remate controlier.

15. An apparatus for using compressed codes for information broadcast

recording that comprises:

means for remote control having a means for transmitting signals;

means for entering into said means for remote control compressed
codes each having at Jeast one digit and each representative of, and compressed in
length from, the combination of individual channel, time-of-day and length commands
for a information broadcast;

means for decoding each compressed code into channel, time and length
commands coupled to said means for remote control;

means for storing said channel, time-of-day and length commands in
said remote control; i
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after rié_'c‘)i;r--d-ér.lu:ig..j."Jia,i;;q‘fafi‘ Ig to the bit hierarchy key, be
00000000101 B0; gg@__‘o&goqglqm, which could be gr MHmegﬁﬂmiuglL
0000000010100%66®. B&2000L001. |f these groups of binarye erted
to decijmet-as-328.137_dnd concatenated into one deci mal nunber, then the
resul tijng deci mal nunber fi s 328137. &he | ast encoding step is the permitate
deci nmal —AUmy; tep=-546;-Jwhi ch pernutes the deci mal nunber according to

pernutation function, 04 WiRan P REBUGR R B R ABHEY 30 uid Ry

particular the nonth and year provi des a security fea or the
codes. Aftedralhe pernutate deci mal number step 546, the deci mal conpressed

code Gerr]...d err] heins ForTastdertig sakdTharher Mtleof-dap a8 confige encoded
in said means for storing into time-of-day temporaf order; ..
a means for comparing said time-of-day commands of the temporally
earliest in time entry in said means for storing to the ou_t_p‘ui of the clock for a
predetermined relation; . h
a means coupled to said remote control for transmitting channel select
and record on commands to a recorder after the predetermined relfationship is found to
exist;
a means for measuring length of time from transmitting a record on
command coupled to said remote control; and -

a means for transmitting record off commands when the measured
length of time of recording compares with said length command.

16. The apparatus of claim 15 which further comprises:
a channel selector responsive to said channel select commands; and

a means for recording the information broadcast responsive to said
record on and record off commands.

17. The apparatus of claim 16 wherein said channel selector comprises a
cahle box. )

18. The apparatus for using compressed codes of claim 1, 5. 6 or 15 which
further comprises:

means for substituting a local channel number for a channel number in
said channel command.

19. The apparatus of claim 1, 5. 6, 15, or 44 further comprising:

means for warning a user that said clock output will compare within
a preset time to said time-of-day commands.

20. The apparatus of claim 5, 6, 15, 32 or 35 that further comprises:

means for transmitting simultaneously in forward, backward, left, right
and downward directions.
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¥ a_program gui de or cal endar—as—im “the conpr essed

code ind@batlon 2‘1“‘2 of - Fe'lq 8. FIG 27 is a flowchart
decadi ng%a.d%%@%pr%ssed code into channel, date, \ E m m‘SGO
whi ch isfsjep 414 of FI G

codes ar Bu 'Hé

 23. Once the decinal corrpres ers] *
.gerr EGE‘GFT‘-‘}"BGA?“»F@':Qm@red in stgp 562, it is necessary to invert the

permut at fon function of SE_w ps 544 and 546 of FIG 26. The first step is the
teﬁtGrggtCi g;y MCOUZEI Sté{’hé%?ma}“@ u?blaﬁr):(tlrg,cé, lSt, r&r 49%: ﬁl?tqgr &%pr*s&e. programin
means for advancing time-of-day co'mr_nands decoded from a
compressed code by three hours; and

means for retarding tlme-of-day commands decoded from a compressed
code by three hours. ' '

22.  The apparatus for using compressed codes of claim 15 that further
comprises:
means for storing a plurality of protocol sets of transmit signals coupled
to said means for reiﬁgte control; and

means for selecting a protoco! set of transmit signals for a particular
means for recording. )

23. A method of using compressed codes for information broadcast

recording comprising the steps of:

providing an advertisement wherein said advertisement has an
associated compressed code having at least one digit and each representative of, and
compressed in length from, the combination of the individual channel, time-of-day and
length data for a broadcast; :

entering said compressed code associated with said advemsement

transforming said compressed code into a binary number

reordering the bits in said binary number to obtain a reordered binary
compressed code;

separating said reordered binary compressed code into channel, time
and length priority indices;

providing priority vectors for channel, time and length;

using said channel, time and length priority indices to derive channel,
time and length commands from said priority vectors for channel, time and length;

comparing the time-of-day commands to the output of a clock for a
predetermined relation;

selecting the channel specified in the channel command after. the
predetermined relation is found to exist;

enabling recording by the video cassette recorder of the video signals

on the selected channel by oommencmg recording after the predetermined relation is
found to exist; and

utilizing the length command to terminate the recording.
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REPLACEMENT SHEEL o o
-38- conprgssed code™and passes the day code to step 568, which al'so
recei vestt he ¢gcamyeeiaogayl 5/4 fromthe cl ock 576, which Iﬁm"ﬂu
m cr'oconpu er&%g(@ﬂ?ggl Gs.| 21 and 22. The clock 576 al so ﬂmnﬂﬁmﬁmt
nont h angl year-i-e-the=pernutati on function 570, which is Hependent® om the
nmonth and year. Then step P68 perfor68 the function: if day code is same or
great er ttham—currFent—day 1rom cl ock, then use pernutation function for

nont h/ year on QkoCK,Thet Methdd DF clikf 78 it thestép BE tdaBsTofnlihg FepifierTONt h

after the nonth gn the i;lock and use next year if the nonth on the clock
comprises the steps of:

extracting a validity period cﬁde from said compressed code;

using séid validity. period code fo select a scramble method for
unscrambling said compreésed cade ta obtain a unscrambled compressed code;

converting groups of decimal numbers of said unscrambled compressed
code to groups of binary numbers;

concatenating said groups of binary numbers into one binary number;
and

deleting said validity period. code from said one binary number.

25. The methad of claim 9, 23 ar 59 further. comprising’the step of:

substituting a local channel number for a channel number in said
channel command.

26. The method of claim 9, 23, or 63 wherein the step of comparing

further comprises the step of warning a user that the output of the clock will compare
within a preset time to said time-of-day commands.

21. A system for the automatic recording of an information broadcast on

a recorder comprising:

an advertisement having a unique compressed coded indication
comprising a set of digits and'represeming the channel on which such information
broadcast will appear, the time such information broadcast is-to .start, and the length
of such information broadcast; and

a means for automatically controlling recording of'signals by a recorder
comprising means for receiving representations of the digits of the compressed coded
indications from the advertisement and for enabling such recorder to commence
recording information broadcast signals on the channel and at the time and terminating
after the length of time represented by said compressed coded indication.

28. The system of claim 27 wherein the means for automaticaily controlling
recording comprises:

an input for receiving the representation of the digits of each of the
compressed caded indications:

a decoder for decoding the representation of each of the cdmpressed
_ coded indications into corresponding separate channel time and length commands;

laced
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, since there is provisiomfor—preprogranmmng

fi=9r {31 days ahead, if the day
>Fabdan it e current day of the nonthj Eﬂ rﬂ %Mto a
r@%‘eaﬁgc N ) therwise, if the day for ma’m ﬁﬂ
rent day..of-#hd nmonth, ijgmust refer to a programin the next
step 566, which nust be perfornmed before the

extract day cod
- MRlectoP TR & e URarmbrideMARd ih theddanip! i Shed by
apriori know ed e of how the pernutate deci mal nunber step 546 of FIG 26

i s perfor reogmmag afiaaidve to the day code information. The sel ected pernutation
met hod 578 is used | Bn AR EotAbllerPRY TBdbiling ORcarling by the recorder of the

mfnrmatum_hx"nadc.as_t on_the selected channel and comprising means operative for
turning on the recording commencing at the time specified by the time commands and
terminating recording after the length of time specified by the length command.

recordi nd®

equdl to or
day int ;elp
t han t he r

I s Dece PP

29.  The system of claim 28 wherein said channel selector further comprises
a video cassette recorder and a cable box.

30. A system for automatically controlling recording by a recorder of a
channel of video signals under- control of a channel ‘command beginning at the '
time-of-day specified by a time-of-day command, and for the length of time specified
by a iength command, the system comprising:

an input for receiving representations of compressed coded indications,
each representative of, and compressed in length from, the combination of one of each
said channel command, time-of-day command, and length command; and

a decoder for decoding and expanding any said compressed coded

indication to individual channel command, time-of-day command, and length command
for control of the recorder.

31.  The system of claim 30 wherein the input and decoder are an integral
part of a video cassette recarder.

32. The system of claim 30 comprising a remote transmitter which
comprises said input.

33.  The system of claim 31 or 32 wherein the recorder comprises a video
cassette recorder and includes control means for interpreting whether said compressed

caded indication for a information broadcast has been received by the video cassette
recorder.,

34, The system of claim 33 wherein said control means comprises a
MiCrOprocessor.
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deci mal- tep 580. For the exanple g| ven above the
of step 8 % 37

o out
%5, . The next step is the COU uﬁm Hﬂ jU“L
deci'mal of binary nunbers and con roups
into one ?JI;ﬂarV nuober._stief 584, which is the inverse of step 542 of FIG -
26 and-for THé above exarrpl_e woul d r@sult in the binary code:
00000000101001000001066 . Then the bit hierarchy key 588 is used in the
reorder bits OB5bi nahysymlbehhme()dnmgnsnmg biremdte bamd whnsmiteey weitiehp 586,

whi ch inverts. step, 538 26 to obtain 000000000100110000010001001 for
t he above Mﬁﬁﬁ “WRF“}?““F“‘Q"’ TL[err]TL[err]...CJerr](err].

Dierr]Dlerr] 582 corresponding to 536 of FIG 26 The next step iIs to
group bits to Barm g agBinar dait 15 Shiterelh 58" demofd Riritheld ke
. comprises a universal remate controlier capable of learning protocols of different
remote. controllers with which said universal remote controller interfaces.

37.  The system of claim 31 or 35 wherein said input comprises a keyboard
entry device.

38.  The system of claim 31 or 35 wherein said decoder comprises a
MICrOProcessor. )

39. The system of 30 comprising a clock for providing an output as a
function of time and wherein the decoder comprises means for generating said channel,
time-of-day and length commands as a function of the output of the clock.

40.  The system of claim 30 wherein said decoder comprises:
means for converting said compressed coded indication into a binary
number;

means for reordering the bits in said binary number to obtain a
reordered binary compressed code;

means for grouping said reordered hinary compressed code into channel
time and length priority numbers; and

means for using said channel, time. and length priority numbers to
derive said channel, time-of-day and length commands.

means for substituting a local channel number for the channel number
in said channel command. '

41. The system of claim 40 comprising a clock providing an output as a
function of time and wherein said means for reordering the bits in said compressed
code comprises means for reordering the bits as a function of the output of the clock.

42. The system of claim 40 comprising a clock providing an output as a
function of time wherein said means for deriving said channel, time-of-day and length
commands comprises means for deriving said channel. time-of-day and length

.. ... commands as a function of the output of the clock.
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convert to'gectr nm’ﬁ? Sistep 590 resulting in C[err rr err]

592, whi i Ree lle jabove woul d be: 4, 9, 19, ﬂiﬂ % mm,t[ml’l ority
vect'ors florj cHat ytand tine/length, which in tu ookup
channel , LLine. _gxggl“_ ndgth 604 in priority vector channef ('b) % abl e 598,

priority ector date (D) table 600, d priority vector tinme/length (TL)
tabl e 602 —+esq ,, ey he Iookup Ocal channel nunber step 606 | ooks up
the local channgl glven a ned ch 608, in the

assi gned/ | ocal hann eﬁyé‘ﬁine" %6“5%38#"? ?’i‘g&ghef H'ﬁgﬁéesuser via the CH key
322, as explained abmeans fan comarnpigesaid compressedi @d@;&iﬁﬂdﬁ@&bn dhtanaeif t abl e 610
S the ri %er&l‘\%d%%emﬁ\epf t he assi gned/ | ocal channel

C o means for reordering the bits in said generalized base numher to obtain
a reordered generalized base compressed code;

: means for grouping said reordered generalized base compressed code
into channel, time and length priority numbers; and

means for using said channel, time and length priority numbers to .
derive said channel, time-of-day and length commands.

44, The system of claim 30 further comprising:

a clock providing an output as a function of time;

means for comparing the time-of-day to the clock output for a
predetermined relation;

a channel selector for selecting the channel specified in the channel
command after the predetermined relation is found to exist; and

an on/off controlier for enabling recordmg by the recorder of the video
signals on the selected channel comprising means operative for turning on the recording

after the predetermined relation is found to exist and for utilizing the iength command
to terminate the recording.

45.  The system of claim 44 wherein: . o
" said channel selector further comprises a cable box; and

said on/off controller and the recorder further comprise a video cassette
recorder.

46.  The system of claim 30 wherein said decoder comprises:
means for entering encoded data into the decoder;
means for decoding said encoded data to determine channel, time and
length of the channel of video signals to be recorded; and
means for generating control commands from said encoded data for
selection of said channel of video signals for recording and for control of a recorder
to start and stop the recording of the selected channel by the recorder.

47. in a system for automatically controlling recording of channels of
television information broadcasts by a video cassette recorder, apparatus for decoding
encoded data, where the data comprises channel, time and length of the information
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i correspondence between t nel
and 528 and the | ocal chann mﬂ i’ﬂ m Eﬁilas 626
éd durl ng setup by the user. FIG 28

-39-.&;01:respondence bet ween the assi gned channel nunber 5

nunper 5. Thegiast step is the append nonth and year
+-ep-614. The

hmadcast, said apparatus comprising:

means for entering the encoded data into the apparatus;

means for decoding said encoded data to determine channel, time and
length of the information broadcast to be recorded; and

means for generating control commands from said decoded data for
selection of a channel for recording and for control of the video cassette recorder to
start and stop the recording of the selected channel by the video cassette recorder.

48. The system of claim 47, said apparatus further comprising a cable box

responsive to said means for generating control commands from said decoded data for
selection of a channel. '

49, A method of programming a system for automatically controlling
recording by a video cassette recarder of a channel of video signals specified by a
channel command beginning at the time-of-day specified by a time-of-day command
and for the length of time specified by a length command, the steps .comprising:

receiving compressed coded indications, each representative of the

combination of one of each said channel command, time-of-day command, and length
command; and

decoding and expanding any said compressed coded indications to
individual said channel command, time-of-day command and length command for
contro! of the video cassette controller.

S0. The method of claim 49 comprising the step of receiving the
compressed coded indication in the video cassette recorder.

51, The method of claim 49 comprising the step of receiving the
compressed coded indication in a transmitter remote from the video cassette recorder.

52. The method of claim S0 or 51 wherein the step of receiving comprises
the step of interpreting whether- said compressed coded indication is a decimal
compressed code for an information broadcast by inspecting whether the leading digit
in said compressed coded indication has a predetermined value.

53. The method of claim 52 wherein the step of interpreting is performed
by a microprocessor. '
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§5.  The method of claim 49 further comprising the step of using a remote
handheld transmitter, which interfaces with different remote controilers for learning the
protocols of the different controllers.

56.  The method of claim 51 or 55 wherein the step of receiving comprises
the step of inputting the compressed coded indications.with a keyboard. entry device.

57. The method of claim 50 or 54 wherein the step of decoding comprises
the step of decoding the compressed coded indication with a2 microprocessor.

58. The method of claim 49 wherein the step of decoding and expanding

comprises the step of performing said decoding and expanding as a function of the
output of a clock.

59. The method of claim 49 wherein the step of decoding and expanding

comprises the steps of:

transforming said compressed coded indication into a binary number;

providing a bit hierarchy key that specifies the reordering of said binary
number;

reordering the bits in said- binary number -according to said bit
hierarchy key to obtain a reordered binary compressed code;

separating said reordered binary compressed code into channel, time
and length priority indices;

providing priority vectors for channel, time and length;

using said channel, time and léngth priority indices to derive channel,

_ time and length commands from said priority vectors for channel, time and length.

60. The method of claim 59 wherein the step of reordering comprises the
step of performing said reordering as a function of the output of a clock.

61. The method of claim 59 wherein the step of deriving comprises the step
of performing said deriving as a function of the output of a clock.

i
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)¢ ! E—iv a user to record for later view ng, detailed

' 1 gn “associ At ed wi th an advertisenent or sinila on

of a sefvi c@%@w% oryany information including puulmllmu"mtmnﬂ"l
“The adverti:serrent could be print advertisefrent or HBroddcast

adverti FT oA evis| «;bn or any ggsher medi a, such as radio, electronic

net wor kg or bulleti n boards The adverti serrent woul d have associated with
it a digrtat &(:e herei

t
the digital cimgthof F Fpioh 2 e s ot o bt o °500
shows an mmésahammofadvertlserrent 650 for an autormbl |l e and printed in
the advertisement 'éo.ﬁ,eﬂﬁ@'ssﬁﬁ'mﬁ&%&e&%dmmwmsrﬁ@as#g&.aqﬁied%ee Thi s

number;

reordering the bits in said generalized base number to obtain a
reordered generalized base compressed code;

grouping said reordered generalized base compressed code into channel,
time and length priority numbers; and

using said channel, time and length priority numbers to derive said
channel, time-of-day and length commands.

63. The methad of claim 49 or S1 further comprising the steps of:
comparing the time-of-day commands to the output of a clock for a
predetermined relation:

selecting the channel specified in the channel command after the
predetermined relation is found to exist;

enabling recording by the video cassette recorder of the video signals
on the selected channel by commencing recording after the predetermined relation is
found to exist; and

utilizing the length command to terminate the recording.

64. The method of claim 49 wherein the step of decoding and expanding
comprises the steps of:
entering encoded data into the decoder;
decoding said encoded data to determine channel;-time and length of
the channel of video signals to be recorded; and
generating control commands from said encoded data for selection of
said channe! of video signals for recording and for control of the video cassette

recorder to start and stop the recording of the selected channel by the video cassette
recorder.

65. An advertisement in any media for combined direct consumption by a
consumer of said media and for use in automatic recording of an information broadcast
for future viewing, the combination comprising:

an advertising section: and .
an additional unique coded indication for said information broadcast
placed in said advertising section. T
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) E - igrgsian | code 652, becaus d| glt is a
zero, ag W be ox] | ai ned bel ow. As shown in FI mgmﬂggii codes
s very gsgac@%QE% t;‘ Wm ch is very inportant FI G 29b
shows anp g¢xanpl e tel evi $| on broadcast advertisement 654 W|th an I code 652.
The usen would~Tdentify this code as6@ | code 652, because the |eading

digit is.zero It nmy be very expensive to run a Iong advertisement during

prime tine whegef hemJaaoemsenﬁiu ¥f CMRK BSAWRerin Lthd ufigué *bdw inlication hovever, a

short adverti senmept .co H @brun duri n%g{)rl ne time wiwth the | code and then
the user EUUIIeLHicading qigiy witha predeteemingbyalyee o ogr ammer 300, whi ch woul d

command the recording of the |onger

67.  The advertisement of claim 66';vheréin the sum of the number of digits
of the unique coded indication is less than the sum of the number of digits in all of the
individual representations of channel, time-of-day and length.

68. A method of creating an advertisement for combined direct
consumption by a consumer of said media and for use in automatic recording of
information broadcasts for future viewing, comprising the steps of:

creating an advertising section;

creating a unique coded indication representing the channel, the time-
of-day, and the length of time for a information broadcast associated with said
advertisement; and

placing in said advertising section, the unique coded indication for said
information broadcast.

69.  The method of claim 68 wherein the step of creating a unique coded
indication for said information broadcast comprises the step of:
creating the unique coded indication wherein the sum of the number of
digits of the unique coded indication is less than the sum of the number of digits in all
of the individual representations of channel, time-of-day and length.

70.  The method of claim 68 wherein the step of creating the unique coded
indication comprises the step of encoding that minimizes the number.of digits in said
unique coded indication for information broadcasts most likely to be selected for
recording for future viewing.

71. The method of claim 69 wherein the step of creating the unique coded
indication comprises the step of:

~ encoding the unique coded indication based on probabilities assigned
to the channel, time-of-day and length of time.

72. The method of claim 68 wherein the step of creating a unique coded
indication comprises the steps of:

creating a representation for each of a v.hannel time of day and length
for any information broadcast;
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converting the priority numbers into a binary number for each of said
channel, time and length commands; ) '

reordering the bits of said binary numbers to obtain a compressed code
of binary bits; and

converting the compressed code of binary bits into one said unique
coded indication.

73. The method of claim 72 wherein the step of reordering comprises the
step of performing said reordering as a function-of a bit hierarchy key.

74.  The methad of claim 72 wherein the step of com)erting comprises the
step of performing said converting as a function of the output of a clock.

75.  The method of claim 72 wherein the step of reordering comprises the
step of performing said reordering as a function of the output of a clock.

76. The method of claim 72 wherein the step of using said representation

to derive a priority number comprises the step of performing said derivation as a
function of the output of a clock.

71. The method of claim 68 wherein the step of creaiing a unique coded
indication comprises the steps of:

creating a representation for.each of a channel, time of day-and length
for any information hroadcast;

using said representation to derive a priority number for said channel,

time and length represéntations;

converting the priority numbers into a generalized base number for
each of said channel, time and length commands:

reordering the bits of said generalized base numbers to obtain a
compressed code of generalized base bits: and

_ converting the compressed code of generallzed base bits into one said
unique coded indication.

78. An advertisement on a display medium for combined direct

consumption by a consumer of said media and for use in automatic recording of
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it el the associated | code into, i
omrand the recording of the detail gmﬂmluﬂm“n
uld fhen view these at his/her leisuret The "nstart
.p:ter .300. _ca,{lfi&é gsed for recorder preprogramming for information

300,
e at

codes hOWE‘VEI‘J there are s@e inportant differences when the

devi ce—+s—tused—for codes.

information bmadc.asts for future viewing, the combination comprising:

an advertising section; and

an unique coded indication for said advertisement positioned on the
display medium in said advertising section. X

79.  The advertisement of claim 78 wherein the unique code indication
comprises a leading digit with a predetermined value.

80. The advertisement of claim 79 wherein the sum of the number of digits
of the unique coded indication is less than the sum of the number of digits in all of the
individual representations of channel, time-of-day and length.

81. A method of creating an advertisement on a display medium for
combined direct consumption by a consumer of said media and for use in automatic
recording of information broadcasts for future viewing, comprising the steps of:

creating on the display medium an advertising section;

creating on the display medium a unique coded indication for said
advermement the coded indication representing the channel, the time-of-day, and the
length of time for said information broadcast associated with said advertisement; and

placing in said advertising section, the unique coded indication for said
information broadcast.

82. The method of claim 81 wherein the step of creating on a display
medium a unique coded indication for said advertisement comprises the step of:
creating the unique coded indication wherein the sum-of the number of
digits of the unique coded indication is less than the sum of the number of digits in all
of the individual representations of channel, time-of-day and length.

83. The method of claim 82 wherein the step of creating the unique coded
indication to have less digits comprises the step of:
ercoding the unique coded indication based on probabilities assigned
to the channei, time-of-day and length of time.
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codes that are entered into the instant

The user woul d
| see h a,dvertlsemant and enter the | code associated with

t he a Er%g%e%ﬁ?g%nﬁo ;;t he instant programer 300, which would then at the
rightlt sometime=Fn i he next 24 hoiggs, and generally in the mddle of

t he nlght record tnhe advertlserrent by tuning to the proper channel and
tur ni fig-recording on and off for a m ssette recorder. In nornal
recorder preprogranm ng, using G codes, e instant programer 300 decodes

%23 Lglngé @kfﬁm%m%w %%%ﬂf Elgftie the

Digital compressed codes, associated with advertisements enable a user to selectively
record additional information, which would be broadcast on a television channel at a later
time. The advertisement could be print advertisement or broadcast advertisement on
television or radio. The user enters the digital code (I code) (652) associated with an
advertisement into a unit with a decoding means (14) which alitomat_ically converts the code
into CTL (Channel, time and length). The unit within a twenty-four-hour-period activates a
VCR (14) to record information on the television channel (18) at the right time for the proper
length of time. The decoded channel, time and length information can be communicated
directly to a VCR (14), and used by the VCR (14).directly to automatically activate the VCR
(14) to record a given television information broadcast corresponding to the communicated
channel, time and length. Alternately, the channel, time and length information can be
decoded diréctly in a remote control unit (80) and only start record, stop record and channel
selection commands (16) sent to the VCR (14) at the appropriate times. Algorithms for
deooding the I codes (652) can be a function of time to ensure security of the decoding
method. A method is included for use of the I codes (652) with cable channels.

FIG. 1
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‘at: of 2 f:ord execution are illustrated in FIGs. 23,24, and 25,
pectg\@b%ﬂ u‘ie iof G codes for preprogrammng a VCR for program
or|di o rézms for use of the instant programmer 300 with | codes
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380
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Ml e suppose that a first scranbling method is constant
January 1st to February 28th and then changes every

ary 1lst to March 31st and.then change
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,J553F.w$%g25th t hrough March 9th, then the second scranbling
: jﬁ E us,
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Next, Foherhaekingdig@mity of channel, tine and length in priority vector

t abl egistep@&2aaphekERTd a | ookup in priority vector channel (C) table 826
and prijofity vector tifma/length (TL) table 830 using the indices of channel
and tij |‘- Y Egﬁ%pe‘;ctill vely, to produce the vector (CJerr], TL[err] 832.
The usg pf a cqunggjgﬁhe/Iength (TL) table to set priorities recognizes
that t aexﬁféffr'fﬁfr_“bé““§"6’r‘f§' r’%fgal ation$Q) p 29t ween these conbinations for

addi ti pnal _i nf ormation...For exanple, at 2 AM novie previews coul d be

br oadcast™andbe somewhat | onger than other information, but very popul ar.
Alternately, it is possible to have separate priority tables for tinme and
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An_exangiie] "*‘*Eﬂﬁat isinthe priority vector C table 826 foll ows.
channelt_ E— it

P P 2 3 5 6 11 13 ...

Priority d po Qoo 1 2 3 4 5 6 7.
- 43- Th% Eipoéa‘*?&a@%t@e start t£§s gd | ength of the information
broadcasts_corr.espanding jto | cd &% concei vabl y the inverse of the
prioritfes of the G codes,
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t he °short
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| codes. ar
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Lyaty

anged so that prinme tine prograns will have the

e case of | codes, they would be arranged to have

the broadcast time is | east expensive, which is
Thus, if the G codes are encoded for prine tineg,

jericoded for n ime time or the inverse of prine
Aehl B

i me andl could be arranged in a matri x that
to each conbination of start tines and i nformation

Tengths so that nore popul ar conbinations of start time and

| ength woul d have a low priority nunber and | ess popul ar conbi nati ons woul d
have a high priority nunber, which also contributes to deriving shorter
codes for the nost popul ar C
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T/L taplle” 830 m ght “afipdar as follows. Priority TL Table TIME

2: 303 04 DEGOR9e 3: 30am 4: 00am Length (hrs) .1
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15 , R 5 e 18 .3 % 20 19

17 30 Alternatlely as indicated before, separate priority tables
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braadeast | ength with the | owest priority numbers given to ~

tart s s
the REPLALENEN

f % _ﬁﬁines for | code broadcasts and nost |ikely broadcast

| engt hs.f~Suppose—-ttre~g¢hannel , tine and |l ength (CTL) 814 data is channel 5,
3:00anﬁendg4§g%§qg§%i kength, then the Cerr], TL[err] 832 for the above
exanplle jwoufd be 4 19) The next @y 29the convert Cerr], TL[err] to

bi nary] nunber-s—and=concat enate theminto one binary nunber step 834,

resultling in the data rd ... TL[err]TL[err]...Cerr]Cerr] 836. For the
exanpl € grverr—apove, -converting the ... TL[err] TL[err]...Jerr]Cerr] 836

word to binary would yield the two binary nunbers: ...0010011, ...0100. The
nunber of binary bits to use in each conversion is determ ned by the nunber

of conbi nati ons involved. This could

Az 19"
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vary q@g@gugﬂ. 13' “ﬂnplenentatlon however one preferred enbodi ment
woul di*use=er-ght- : ir Clerr], denoted as C[err] Cerr] err] (err]
derr; qgébﬁ é ierr], Whl ch woul d provide for 256 channels, and
f ourtgeen i1’ 7S Lhenr] denot ed as TL[err]... TL[err] TL[err] TL[err],
mhlchL woul d._provi.de..fiori start times spaced every 5 m nutes over 24 hours

and i fornatlon broadcaﬁts I n qnpr PeQt s of 5 minute lengths for

i nf or #at —~Br-oadeasts=up to 3 hours I'n length. This requires about
288*(36+20)— 16 128 conbi nations, which are
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are B H Ao
TL[ et ri. #=FLT ¢ [ err]...derr]Clerr]. For the above exanple
paddi nq ¢ : &) zeros and then concatenating themwould yield the
22 bit b{nary"nunber 0®0000001001100000100 The next step is to use bit

hi er ar ahy ey—&&ﬂ—m‘éh‘can be stjiq®eti2i@ read only nenory 64 to perform
the regrder bits of binagy nunber according to bit hierarchy key step 838.
A bit hFerarchy key - 846‘Can be any ordering of the

.TL[err]TL[err]...Clerr]C[&r] 836 bi'ts and in general will be selected '
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det efimineg 4ayEC e9&di i f erenti al
conbi '

hi er dr chy~key--846-WeT e |descri b
same jmet hod can be used for

hi er arthy-RKey m ght be: TL[err]
TL[err] - Cerr] 22 21

_PIN gramm ng woul d have a | ow value | code 854, which
Tlninize Keyst tokes. The ordering of the bit hierarchy key can be
m

probabilities of the various bit

derr] :
4 3

ndt i ons as previjoysly di scussed. The details of deriving a bit _
%aggégéive to bit hierarchy key 120 and the

i chy key 840. For exanpl e,
TL[ err]
1 The next step is

derr]

the insert validity period codé'step 841. The validity period
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%E% W f? HudBast one bit, but could be nore, and is set by the

Lt sk iappte n step 844, which is dependent on the validity
per i d “of atﬁéﬁ?@ r’rpt on broadcast, as expl ai ned above. The sel ect
scra Ie@ st gp} 844 al so sel ects an associ at ed scranbl e net hod,
whi chj provi des sec for the resulti ng | code 854. The validity period
code t845 1§ T hserted i pto the | (ggls used to designate the scranble
nmet hag =EHF '»-gdecodlng F 33 is an illustration of the
probl em addr essed by the validity period code 845. Suppose a particular
scranble nmethod is constant during tinme span 930 and then changes at the
start of tinme span 932, and each succeeding two nonth tine span. For
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nost  adigERg ’gﬁm% el code 854 woul d have to be constant for a period

of ti me}-‘ferexatpt: ek for | codes in weekly publications. If the tine
spans 9'0f§abd § i nont hs as shown in FIG 33. then a one week

val i dit} ';_ AHEL Yeflap both tine spans 930 and 932, which woul d nean
that the §

d {woul d ring the validity period. To
ewed arﬁgaﬂ\ﬁg pping set of time spans for a
= —+.5: provi ded. For exanple, tinme span 934 and tine
span 936, Whl ch are skewed fromtine span 930 and tine span 932 by one

nmonth. The scranbl e t| rre spza;z?SO 932 and so on, can be designated by a

validity p scr 934. /?@ and so on
can b | it ey e .
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4ing to the bit hierarchy key and insertion of the

BIEYE BSOS T quppose its "1" in this exanple, because the validity
"ﬁ'} s FebFUﬁFV tHH to March 9th, for which a validity period code of |

woul d % in FIG 33), the code may be

00000 plIGO 0000010 11, which could be grouped as

D0BE1-000006004601lL. |If these s of binary bits are converted to

pl as 3,19 and conpatenate52¢hgé£g£e deci mal nunber, then the

resul tThg- »-rﬁﬁ? “nunber is 319. The next encoding step is the scranble

deci mal nunber step 846, which scranbles the deci mal nunber according to

scranbl e function 844 that is dependent on the validity period 848, such as
February 25th through March 9th, for the information
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%?}securlty feature for the codes. After the scranble

i{‘“. * s
deC|nak ﬁ%e")ﬁ ), i the decimal code I[err].. I[err]l[err] 850 nay,

for exanpl T:eilast step is to insert a zero (0) for the first
digit tépe%’&%eg%%%ﬁhat the code is distinquishable to the instant
prograqnér 300 as.a._l. pode 854. The result for the exanple would be 0139.
These éncoded codes are t hen |ncug%§géé an advertisenent, for exanple as
in thed= 52 -of —ELGE. 29a a IG 32 is a floachart 860 of the
met hod. f or decodlng an | code into channel, tinme. and length, which is step
714 of FIG 30. Note that step 711 of FIG 30 has al ready determ ned that
the entered code is an | code versus a G code, because the first
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The Ioﬁkup I} ! 9%5\ r step 906 | ooks up the |od&ksmnwmn@hm@& aced

gi veri the a'shgned channel er 908, in the aSS|gned/Iocﬁ | e
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910, which ifs [sed 4DEY 195 s r via the CH key 322, as exp

Anot her prere;red met hod oi} codi ng and decoding the | co

fol |l owi ng, WhIFCH &S mtar E t ReOf b @28obi ng except where noted. Channel,
time and leagth priority tables would be used to encode and decode the |

codes, as described beroreé—The key difference is that the bit hierarchy i's
no Ionger defined in base 2 arithnetic. Rather it is defined in a
general i zed base arithnetic as shown in the.
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APPARATUS AND METHOD USING COMPRESSED CODES
FOR SCHEDULING BROADCAST INFORMATION RECORDING

Background of the Invention

This is a continuation in part of pending patent application serial no. 676,934
filed March 27, 1991, which is a continuation in part of serial no. 07/371,054 filed

June 26, 1989, which itself is a continuation in part of serial no. 07/289,369, filed
December 23, 1988.

1. Field of the Invention

This invention relates generally to video cassette recorder systems and
particularly to the timer preprogramming feature of video cassette recorders (VCRs)
and to an apparatus and method for using ericoded information to shorten the time
required to perform timer preprogramming and also an apparatus and method for
enabling a user to selectively record, for later viewing, detailed information that is
associated with an earlier publication or broadcast of an advertisement.

2. Prior Art

The video cassette recorder (VCR) has a number of uses, including playing
back of tapes filmed by a video camera, playing back of pre-recorded tapes, and
recording and playing back of broadcast and cable television programs.

To record a television program in advance of viewing it, a two-step process is
often used: (1) obtain the correct channel, date, time and length (CDTL) information
from a television program guide, and (2) program this CDTL information into the
VCR. Depending on the model, year and type of the VCR, the CDTL information can
be programmed in various ways including: (i) pushing an appropriate sequence of keys
in the console according to instructions contained in the user's manual, (ji) pushing an
appropriate sequence of keys in a remote hand-held control unit according to
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mstructlons contained in the user’s manual (remote programming), and (iii) executing

a series of keysurokes in the remote hand-held control unit in' response to a menu
displayed on the television screen (on-screen programaming). Other technigues for
timer preprogramming have been suggested inc]udir_lg:_ {(iv) reading in certain bar-code
information using a light pen (light pen programming), and (v) entering instructions
through a computer or telephone modem. These various methods differ only in the
physical means of specifying the information whilé the contents, being CDTL and
certain power/clack/timer on-off commands are generally common although the
detailed protocol can vary with different model VCRs. Methods (i) and (ii) described

above can require up to 100 keystrokes, which has inhibited the free use of the timer

preprogramming feature of VCRs. Ta alleviate this, new VCR models have included
an "On-Screen Programming” feature, which permits remote input of CDTL
information in response to a menu displayed on the television screen. Generally on
screen programming of CDTL information requires an average of about 18 keystrokes,
which is less than some of the prior methods but still rather substantial. Some of the
other techniques such as (iv) above, require the use of special equipinent such as a bar
code reader.

In general the present state of the art suffers from a number of drawbacks.
First, the procedure for setting the VCR to record in advance can be quite complex and
confusing and difficult to learn; in fact, because of this many VCR owners shun using
the timer preprogramming record feature. Second, the transcription of the CDTL
information to the VCR is hardly ever error-free; in fact, many users-of VCR's timer
preprogramming features express concern over the high incidence of programming
errors. Third, even for experienced users, the process of entering a lengthy sequence
of information on the channel, date, time and length of desired program can become
tedious. Fourth, techniques such as reading in bar-code information or using a
computer require special equipment. These drawbacks have created a serious
impedance in the use of a VCR as a recording device for television programs. The
effect is that time shifting of programs has not become as popular as it once was
thought it would be. Accordingly, there is a need in the art for a simpler system for
effecting VCR timer preprogramming which will enable a user to take advantage of the
recording feature of a VCR more fully and freely.

The prior art in the area of enabling a user to selectively record for later
viewing, detailed information associated with an advertisement is the familiar
advertisement by a network during a television channel commercial break that there
will be "news at 11" or that there will be an “interview with the winning coach at 9”.
A viewer watching the channel that sees/hears this announcement could preprogram his
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Is "0". re arel addr tion 16tirres nore Cs (i.e. 16
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(from di @fhavihg 4 che brdadcast singithnediisiy with al advertisement that alerts a user that
supplemental information regarding the advertisement will be broadcast at a later time
can be implemented easily with standard apparatus such as a television and a VCR and
is not new to the state of the art. The user could also be informed of an “interview
with the winning coach” through print advertisement, which would indicate the channel
time and date of the the interview. When the user is informed either through a
broadcast or a printed advertisement that a winning team’s coach will be interviewed
later that day, the viewer uses his standard remote controller to program his VCR to
automatically record this later program. The VCR stores the schedule information
from the controller and, via its display panel, provides acknowledgment to the user of
his programming commands.

U.S. Patent No. 4,977,455 for a System and Process for VCR Scheduling
discloses a television broadcast system in which a cue is broadcast and displayed
simultaneously with a primary program. The cue alerts a user that supplemental
information regarding the primary program will be broadcast at a later time. If the
user responds to the cue via a remote controller, then data embedded in the primary
program broadcast during the video blanking interval segment of the video signal, but
not visible to the viewer, will be automatically stored and interpreted by a
microprocessor and used to control a VCR to record the supplemental broadcast at the
later time. Young does not contemplate the use of printed media at afl and requires
that a special unit be associated with the television receiver to store and interpret the
data embedded in the primary program broadcast, and also to respond to the user cue,

for-the system to work at all, even for television advertisements, as shown in elements
4,5,9, 10, and 15 of FIG 1, of 4,977,455.

umma f the Invention

A principal object of the invention is to provide an improved system for the
selection and entering of channel, date, time and length (CDTL) information required
for timer preprogramming of a VCR which is substantially simpler, faster and less
error-prone than present techniques. Another principal object of the invention is to
provide an improved apparatus and method for enabling a user to selectively record,
for later viewing, detailed information that is associated with an earlier publication or
broadcast of an advertisement. '

In accordance with the invention, to program the timer preprogramming feature
of a video system, there is an apparatus and method for using encoded video
recorder/player timer preprogramming information. The purpose is to significantly
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for each DumIHuOf 1o BightS of fidke Ml the SRAIGnistah BE daROU el RbidRely or
locally at the VCR. Built into:either the remote controller or the VCR is a decoding
means which automatically converts the code into the proper CDTL programming
information and activates the VCR to record a given television program with: the
corresponding channe, date, time and length. Generally multiple codes.can be entered
at one time for multiple program selections. The code can be printed in a television

program guide in advance and selected for use with a VCR or remote controller with
the decoding means.

Another principal object of the invention is to enable a user to selectively
record information designated by a digital code, which would be associated with an
advertisement. The advertisement could be print advertisement or a broadcast
advertisement on television or radio. The additional information could be broadcast
on a television channel early in the morning, for example, between midnite and six
o'clock in the morning, when the broadcast rates are low and it is economical to
broadcast detailed information or advertisements of many items, especially expensive
ones, such as automobiles and real estate. In accordance with this invention it is only -
necessary for the user to enter a digital compressed code associated with an
advertisement into a unit with a decoding means which automatically converts the code
into CTL (channel, time and length). The unit activates a VCR to record information
on the television channel starting at the right time and recording for the proper length
of time. The information will be recorded within the next twenty four hours so it is
not necessary to decode any date. The user can then view this information at his/her
Ieisure. ‘

Other objects and many of the attendant features of this invention will be more
readily appreciated as the same becomes better understood by reference to the
following detailed descriptions and considered in connection with the accompanying
drawings in which like reference symbols designate like parts throughout the figures.



Thus, steps 1G 31 would be inplemented in this preferred
enbodi ment En'.t e “manmer 1 npi cat ed above and there are other subtle changes

i
such as the}| handﬁﬁrwm)ﬂgg}he apsuned validity period code as indicated above

for cases mmth four fewef digits in the | code not counting the |eading
zero. | cod decodlng WoeH-d be the rgverse of the encoding nethod. An
exanpl e of qhe encoding to reduce t ¢ nunber of digits in the | code is

shown bel ow.~ Fr-t hl S'“exa‘ l e . suppose one variable is represented by the
di gi ts DRIt 1eser PH¥es fromO to 24, where DA[err] ranges fromO
to 2 and DA?m ris raa;amfcrsmﬂgtaﬂ»&a:a@mmmrmweam:ﬁw@u{e%aés fromo0

to 3, so dwo et S\Eaéinls eml{wrégged l?\fthé/ video cassette recorder;
FIG 2 is a schematic of the VCR embedded processors for command control and
code decoding;
FIG. 3 is a schematic showing a preferred embodiment according to this invention
with the code decoder means embedded in a remote controller;
FIG. 4 is a schematic of the processor embedded in the remote controller;
FIG. 5 is a schematic of a universal remote controlier with the code decoder means
embedded in the universal remote controller;
| FIG. 6 is a flow graph of the G-code decoding technique;
FIG. 7 is a flow graph of the G-code encoding technique;
FIG. 8 is an illustration of part of a television calendar according to this
invention;
FIG. 9 is a flowchart for decoding for cable channels;
FIG. 10 is a flowchart for encoding for cable channels;
FIG. 11 is a flow graph of the G-code decoding for cable channels including
conversion from assigned cable channel number to local cable carrier channel number;
FIG. 12 is a means for decoding including a stack memory;
FIG. 13 is a flowchart for program entry into stack memory;
FIG. 14 is an operation flowchart for sending programs from remote control
to main unit VCR;
FIG. 15 is a perspective view of an apparatus for using compressed codes for
recorder prepregramming according to a preferred embodiment of the invention;
FIG. 16 is a front view of the apparatus of FIG. 15 showing a forward facing
light emitting diode;

FIG. 17 is a perspective view of the apparatus of FIG. 15 placed in a mounting
stand:

FIG. 17A is a front elevational view of the apparatus of FIG. 15 placed in the
mounting stand as shown in FIG. 17,

FIG. 18 is a detail of the LCD display of the apparatus of FIG. 15;

FIG. 19 is a perspective view showing a manner of placing the apparatus of
FIG. 15 relative to a cable box and a VCR;

FIG. 20 is a perspective view showing a manner of placing the mounting stand
with the apparatus of FIG. 15 mounted thereon near a cable box and VCR:

FIG. 21 is a schematic showing apparatus for using compressed codes for
recorder prepregramming according to a preferred embodiment of the invention;
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bei:ng encodediiid. A TO2LAt is possible to represent the first variable
by two digitg ond vari ble by one digit; however, that

i nefficient, bgac QWUI" require the listing of three digits.

nunber of cohbi ndt %mﬁtéﬁ thie fwo vari abl es -48- is only 25*4 = 100,
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whi ch =

FIG 22 isa detalled schematic showing a preferred embodiment of apparatus
implementing the schematic of FIG. 21

FIG. 23 is a flow graph for program entry into the apparatus of FIG. 15;

FIG. 24 is a flow graph for review and program cancellation of programs
entered into the apparatus of FIG. 15;

FIG. 25 is a flow graph for executing recorder prepregramming using
compressed codes according to a preferred embodiment of the invention;

FIG. 26 is a flow graph for encoding program channel, date, time and iength
information into decimal compressed codes;

FIG. 27 is a flow graph for decoding decimal compressed codes into program
channel, date, time and length information;

FIG. 28 is an emhodiment of an assigned channel number/local channel number
table;

FIGs. 29a and 29b are examples of a printed advertisement and a television
broadcast advertisement showing the use of a decimal code for information (I code);

FIG. 30 is a flow graph for entry of an [ code into the apparatus of FIG. 1§;

FIG. 31 is a flow graph for encoding channel, time and length (CTL) into an
i code;

FIG. 32 is a flow graph for decoding an I code channel, time and length
(CTL); and

FIG. 33 illustrates the relationship of time spans and validity period codes.

and DB,



are <3 di.git KL_&EQ@\HX il toded deci mal di gits d[err] and d[err]. where
t he perm ssiiblfe val ues™of dlefr] and d[err] range only between 0 and 9.
This is possgibl el 3MAR®SF i p {he table bel ow, where the encoding algorithm
is the follgwing: A3*2[err]|{+jA2*2[err] = DAlerr] Al = DAlerr] unless DB
[err] 2 & DA erri = 2Z7=Fherr Al = DALerr] + 5 B2*2[err] + Bl*2[err] = DB

unless DB >|2 & DA[err] = 2[efr] then B2*2[err] + Bl*2[err] = DB - 2

Description of the Preferred Embodiments

Referring now to the drawings, and mare particularly, to FIG. 1, there is shown
an apparatus for using encoded video recorder/player timer preprogramming
information 10 according to this invention. The primary components include a remote
controller 12 and a video cassette recorder/player with G-code decoder 14, which can
be controlled by remote controller 12 via a command signal 16. The remote controller
12 can have a number of keys, which include numerical keys 20, G-code switch 22,
function keys 24, program key 26 and pawer key 27. There are means in the.remote
controller 12 that interprets each key as it is pressed and sends the proper command
signal 16 to the VCR via an infra-red light emitting diode 28. Except for the G-code
switch 22 on the remote controller 12 in FIG. 1, the remote controller 12 is essentially
the same as any other remote controller in function. The G-code switch 22 is provided
just to allow the user to lack the remate controller 12 in the G-code mode while using
a G-code, which is the name given to the compressed code which is the encoded CDTL
information, to perform timer prepmgramming.

A G-code consists of 1 to 7 digits, although more couid be used, and is
associated with a particular program. A user would lookup the G-code in a program
guide and just enter the G-code on the remote controller 12, instead of the present state
of the art, which requires that the user enter the actual channel, date, time and length
(CDTL) commands.

In order to understand the advantages of using a G-code, it is helpful to
describe the best of the current state of the art. which is "on screen programming” with
direct numerial entry. This technique involves about 18 keystrokes and the user has
to keep switching his view back and forth between the TV screen and the remote
controller while entering the CDTL information. This situation may be akin to a user
héving to dial an 18 digit telephone number while reading it from a phone book. The
number of keys involved and the switching back and forth of the eye tend to induce

errors. A typical keying sequence for timer recording using on-screen CDTL

programming is as follows:

PROG 2 1 15 07 30 2 08 00 2 04 PROG

The first program (PROG) key 26 enters the programming mode. - Then a sequence of
numericals key 20 are pushed. The 2 means it is timer recording rather than time
setting. The 1 means the user is now entering the settings for program 1. The 15 is
the date. The 07 is starting hour. The 30 is a starting minute. The 2 means pm. The
next sequence 08 00 2 is the stopping time. The 04 is channel number. Finally, the



The ‘resul'ti ng [RTBRAYVERER ,= s are denoted d[err], which equals
A3*2[ err] +A2* AF 3 *2[err] and ranges fromO to 9, and d[err],

whi ch ranges frm%%%i Q@ ‘m lal s AL. Once encoded, the binary coded
decimals d[err ﬁé\%? e decoded by fi.rst representing themin

bi nary form an L_hen _derivingIDA2. DAgl and DB &s fold ows: DA[err] =

A3*2[err] + A2 2[err] DA[err] =|A1 unfess A3 = | and Al [err] 5, then DAl =
Al-5 DB 'P%G% £ TR grﬁmln?o%% Al [err] 5,
By contrast, this command could have been “coded” and entered in a typical
G-code sequence as follows: PROG 1138 PROG. To distinquish that the command
is a coded G-code, the G-code switch 22 should be turned to tlie "ON" position.
Instead of having a switch, a separate key "G" can be used. The G-code programming
keystroke sequence would then be: G 1138 PROG.

The use of a G-code does not preclude "on-screen” confirmation of the
program information that has been entered. When the keystrokes “PROG 1138 PROG"
are entered with the G-code switch in the “ON" position, the G-code would be
decoded and the television could display the following message:

PROGRAM DATE  START TIME STOP TIME CHANNEL
1138 15 7:30 PM 8:00 PM 4

In order for the G-code to be useful it must be decoded and apparatus for that
purpose must be provided. Referring to FIG. 1, a video cassette recorder/player with
G-code decoder 14 is provided i_o be used in conjunction with remote controller 12.
The command signal 16 sent from the remote controller 12 is sensed by the photodiode
32 and converted to electrical signals by command signal receiver 30. The electrical
signals are sent to a command controller 36, which interprets the commands and
determines how to respond to the commands. As shown in FIG. 1, it is also possible
for the command controller 36 to receive commands from the manual controls 34 that
are normally built into a VCR. If the command controller 36 determines that a G-code
was received then the G-code will be sent to the G-code decoder 38 for decoding. The
G-code decoder 38 converts the.G-code into CDTL information, which is used by the
command controller 36 to set the time/channel programming 40. Built into the VCR
is a clock 42. This is normally provided in a VCR and is used to keep track of the
date and time. The clock 42 is used primarily by the time/channel programming 40
and the G-code decoder 38 functions. The time/channel programming 40 function is
set up with CDTL information by the command controller 36. When the proper date
and time is read from clock 42, then the time/channel programming 40 function turns
the record/playback 44 function "ON" to record. At the same time the tuner 46 is
tuned to the proper channel in the television signa! 18. Later the-user can command
the record/playback 44 function to a playback mode to watch the program via the
television monitor 48.

An alternate way to control the recorder is to have the command controller 36
keep all the CDTL information instead of sending it to the time/channel programming
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40. TheQommand Gontroller Rould aisd keep track of the tin® by periodicalty reading
clock 42. The command controlier would then send commands to the time/channel
programming 40 to turn on and off the recorder and to tuner 46 to cause it to tune to
the right channel at the right time according to the CDTL. information.

The clock 42 is also an input to G-code decoder 38, which allows the G-code
decoding to be a function of the clock, which lends a measure of security to the
decoding technique and makes it harder to copy. Of course this requires that the
encoding technique must also be a function of the clock.

A possible realization of the command controller 36 and the G-code decoder
38 is shown in FIG. 2. The command controller 36 function can be realized with a
microprocessor 50, a random access memory 52 and a read only memory 54, which
is used for program storage. The input/output 56 function is alapted to receive
commands from the command signal receiver 30, the manual controls 34 and the clock
42, and to output signals to a display 35, the clock 42, and the time/channel
programming 40 function. If the microprocessor 50 interprets that a G-code has been
received, then the G-code is sent to microcontroller 60 for decoding. The
micracontroller 60 has an embedded random access memory 62 and an embedded read
only memory 64 for program and table storage. The clock 42 can be read by both
microprocessor 50 and microcontroller 60.

An alternative to having microcontroiier 60 perform the G-code decoding is to
build the G-code decoding directly into the program stored in read only memory 54.
This would eliminate the need for microcontroller 60. Of course, other hardware to
perform the G-code decoding can also be used. The choice of which lmplementatton
to use is primarily an economic one.

The blocks in Figs. 1 and 2 are well known in the prior art and are present in the
following patents: Fields, patent no. 4,481,412; Scholz, patent no. 4,519,003; and
Brugliera, patent no. 4,631,601. For example, clock 42 is analogous to elemeat 7 in
Scholz and element 17 in Brugliera. Other analogous elements are: command signal
receiver 30 and Scholz 14 and Brugliera 12; tuner 46 and Scholz 6 and Brugliera 10;
time/channel programming 40 and Scholz 8, 11 and Brugliera 16; record & playback
44 and Scholz 1, 2, 4; command contralier 36 and Scholz 11, 10 and Brugliera 12;
micropracessor SO.and Fields 27: RAM 62 and Fields 34; ROM 54 and Fields 33;
manual controls 34 and Scholz 15, 16; and remote controller 12 and Scholz 26 and
Brugliera 18.

FIG. 3 illustrates an alternate preferred embodiment of this invention. In FIG.
3 a remote controller with embedded G-code decoder 80 is provided. The remote
controller with emhedded G-code decader 80 is very similar to remote controller 12,
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exceptfor the addition of the G-code decoder 82. Note that it is also possible in any
remote controller to provide a display 84. The remote controller with embedded G-
code decoder 80 would be used in conjunction with a normal video cassette
recorder/player 70, which would not be required to have an embedded G-code decoder.
The numerals for the subelements of video cassette recorder/player 70 are the same as
described above for the video cassette recorder/player with G-code decoder 14 and
have the same function. except for the ahsence of G-code decoder 38. This preferred
embodiment has the advantage that it can be used in conjunction with VCRs that are
presently being used. These do not have a G-code decoding capability. Replacing
their remote controllers with ones that have this capability built-in can vastly improve
the capability to do timer preprogramming for a modest cost.

FIG. 4 illustrates a possibie realization of the G-code decoder-82 huilt into the
remote controller with embedded G-cade decoder 80. A microprocessor 60 can be
used as before to decode the G-code, as well as interface with the display 84, a clock
85, the keypad 88 and the light emitting diode 28. Alternately, other hardware
impiementations can be used to perform the G-code decoding. The clock 85 is
provided in the remote controller 80 so that the G-cade decoder 82 can be made to
have the clock 85 as one of its inputs. This allows the G-cade decoding to be a
function of the clock 85, which lends a measure of security to the decoding technique
and makes it harder to copy.

The remote controller with embedded G-code decoder as described - above
would send channel, date, time and length information to the video cassette
recorder/player 70, which would use the CDTL information for tuning into the correct
channel and starting and stopping the recording function. The remote controller may
have to be unique for each different video cassette recorder/player, because each brand
or model may have different infrared puises for each type of information sent such as
the channe! number keys and start record and stop record keys. The particular infrared
pulses used for each key type can be called the vocabulary of the particular remote
controller. Each model may also have a different protocol or order of keys that need
to be pushed to accomplish a function such as timer preprogramming. The protocol
or arder of keys to awqmpiish a function can be called sentence structure. If there is
a unique remote controlier built for each model type, then the proper vocabulary and
sentence structure can be built directly into the remote controller.

An alternate to having the remote controller with embedded G-code decoder
send channel, date, time and length information to the video cassette recorder/player
70, is to have the remote controller with embedded G-cade decoder perform more
operations w0 simplify the interfacing problem with existing video cassette
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decoding to CDTL, but also keeps track of time via clock 85, then it is possible for the
remote controller to send just channel, start record and stop commands to the video
cassette recorder/player. The channel, start and stop are usually basic one or two key
commands, whicli means there is no complicated protocol or sentence structure
involved. Thus, to communicate with a diverse set of video cassette recorder/player
models it is only necéssary to have memory within the remote controller, such as ROM
64 of FIG. 4, for storing the protocol for all the models or at least a large subset. The
G-code would be entered on the remote controtler as before and decoded into channel,
date, time and length information, which would he stored in the remote controller. Via
clock 85, the time would be checked and when the correct time arrives the remote
controller would automatically send out commands to the VCR unit" for tuning to the
correct channel and for starting and stopping the recording. It is estimated that only
twa (2) bytes per key for ahout 15 keys need to be stored for the vocabulary for each
video cassette recorder/player model. Thus, to cover 50 models would only require
about 30*50 = 1500 hytes of memary in the remote controller. It would be necessary
to position the remote controller properly with respect to the VCR unit so that the
infrared signals sent by the remote controller are received by the unit.

Another preferred embodiment is to provide a universal remote controller 90
with an embedded G-code decoder. Universal remote controllers provide the capability
to mimic a number of different remote controllers. This reduces the number of remote
controllers that a user needs to have. This is accomplished by having a learn function
key 94 function on the universal remote controlter, as shown in FIG. 5. If the learn
function key 94 is pushed in conjunction with another key, the unit will enter into the
learn mode. Incoming infra-red (IR) pulses from the remote controller to be learned
are detected by the infra-red photodiode 96, filtered and wave-shaped into recognizable
bit patterns before being recorded by a microcontrolier into a battery-backed static
RAM as the particular IR pulse pattern for that particular key. This is done for all the
individual keys.

An example of more complex learning is the following. If the learn function
key.94 in conjunction with the program key 26 are pushed when the G-code switch is
“ON", the unit will recognize that it is about to record the keying sequence of a
predetermined specific example of timer preprogramming of the particular VCR
involved. The user will then enter the keying sequence from which the universal
remote controller 90 can then deduce and record the protocol of the timer

preprogramming sequence. This is necessary because different VCRs may have
different timer preprogramming command formats.
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ﬂ‘ k?s ﬁt\f pushed witljtout 2thd learn function Qey 94 ano!ved. Qhe
microcontroller should recognize it is now in the execute mode. If the key is one of

the direct command keys, the microcontroller will read back from its static RAM the
stored pulse sequence and send out command words through the output parallel I/0 to
puise the output light emitting diode 28. If the key is the PROG key and the G-code
switch is "OFF", then the microcontroller should recognize the following keys up to
the next PROG key as a timer preprogramming CDTL command and send it out
through the light emitting diode 28. If the G-code switch 22 is set to “ON" and the
program key 26 is pushed, the microcontroller should recognize the following keys up
to the next PROG key as a G-code command for timer preprogramming. It will
decode the G-code into channel, date, start time and length (CDTL) and the
microcontroller will then look up in it's static RAM “dictionary® the associated
infra-red pulse patterns and concatenate them together before sending them off through
the output parallel IO to pulse the light emitting diode 28 to send the whole message
in one continuous stream to the VCR.

FIG. 4 illustrates a possible realization of the G-code decoder 92 that could be
built into the universal remote controller with embedded G-code decoder 0. A
microcontroller 60 can be used as before to decode the G-code, as well as for
interfacing with the input/output functions including the photodiode 96. Alternately,
the G-code decoding can be performed with other hardware implementations.

The universal remote controller can also be used in another manner to simplify
the interfacing problem with existing video cassette recorder/players. In particular, if
the universal remote controller performs not only the G-code decoding to CDTL, but
also keeps track of time via clock 85 in FIG. 4, then it is possible for the universal
remote controller to send just channel, start record and stop .commands to the video
cassette recorder/player, which as explained before, are usually basic one key

~ commands, which means there is no complicated protocol or sentence structure

involved. Thus, to communicate with a diverse set of video cassette recorder/player
models it is only necessary for the universal remote controller to "learn” each key of
the remote controller it is replacing. The G-code would be entered on the universal
remote controller .as before and decoded into channel, date, time and length
information, which would be stored in the universal remote controller. Via clock 85,
the time would be checked and when the correct time arrives the universal remote
controller would automatically send out commands to the VCR unit for tuning to the
correct channel and for starting and stopping the recording. It would be necessary to
position the universal remote controlier properly with respect to the VCR unit so that
the signals sent by the universal remote are received by the VCR unit.
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]’l'heresare a%mmher of wa;é that the'G-code decoding cdn be perfogmed. 'l‘he1
most obvious way is to just have a large look up table. The G-code would be the
index. Unfortunately, this would be very inefficient and result in a very expensive
decoder due to the memory involved. The total storage involved is a function of the
number of total combinations. If we allow for 128 channels, 31 days in a month, 48
on the hour and on the half hour start times in a twenty four hour day, and 16 length
selections in half hour increments, then the total number of combinations is
128x31x48x16 = 3,047,424. This number of combinations can be represented by a
7 digit number. The address to the table would be the 7 digit number. In the worse
case, this requires a lookup table that has about 4,000,000 rows by 15 to 16 digital
columns, depending on the particular protocol. These digital columns would
carrespond to the CDTL information required for “on screen programming”. Each
digit could be represented by a 4 bit binary number. Thus, the total storage number
of bits required for the lookup tatile would be about 4,000,000x16x4 = 256,000,000.
The present state of the art has about 1 million bits per chip. Thus, G-code decoding
using a straightforward table lookup would require a prohibitively expensive number
of chips.

Fortunately, there are much more clever ways of performing the G-code
decading. FIG. 6 is a flow diagram of a preferred G-code decoding technique. To
understand G-code decoding, it is easiest to first explain the G-code encoding
technique. for which FIG. 7 is the flow chart. Then the G-code decoding technique,

‘which is the reverse of the G-code encoding will be explained.

The encoding of the G-codes can be done on any computer and is done prior
to preparation of any program guide that would include G-codes. For each program
that will be printed in the guide, a channel, date, time and fength (CDTL) code 144 is
entered in step 142. Step 146 separately reads the priority for the channel, date, time
and length in the priority vector storage 122, which can be stored in read only memory
64. The priority vector storage 122 contains four tables: a priority vector C table 124,
a priority vector D table 126, a priority vector T table 128 and a priority vector L table
130.

The channel priority table is ordered so that the most frequently used channels

have a low priority number. An example of the data that is in priority vector C table
124 follows.

channel 4 7 2 3 5 6
priority 0 1 2 3 4 5 6
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days in a month and the low number priorities would correspond in the priority vector
D table as in the following example.

date I 2 3 4 5 6 7 8 9 10
priority o 1 2 3 4 5 6 7 8 9

The priority of the start times would be arranged so that prime time would
have a low priority naumber and programs in the dead of the night would have a high
priority number. For example, the priority vector T table would contain:

time 6:30pm 7:00pm 8:00pm 7:30pm ...
priority 0 | 2 3

An example of the data-that is in tﬁe priority vector L table 130 is the
following:

length of program (hours) 0.5 1.0 2.0 1.5 3.0
priority 0 I 2 3 4

Suppose the channe! date time length (CDTL) 144 data is 5 10 19.00 1.5,
which means channel 5, 10th day of the month, 7:00 PM, and 1.5 hours in length, then

for the abave example the C,,D,,T,,L, data 148, which are the result of looking up the’

priorities for channel, date, time and length in.priority tables 124, 126, 128 and 130
of FIG. 7, wouldbe 4 9 1 3. Step 150 converts C,,D,,T,,L, data to binary numbers.
The number of binary bits in each conversion is determined by the number of
combinations involved. Seven bits for C,, which can be denoted as C, C;C; C, C,
C, C,, would provide for 128 channels. Five bits for D,. which can be denoted as Dy
D, D, D, D,, would provide for 31 days in a month. Six bits for T,, which can be
denoted as T, Ts T, T, T. T,, would provide for 48 start times on each half hour of a
twenty four hour day. Four bits for length, which can be denoted as L, L, L, L,
would provide for a program length of up to 8 hours in half hour steps. Together there
are 74+546+4 = 22 bits of information, which correspond to 2**22 = 4,194,304
combinations.

The next step is to use bit hierarchy key 120, which can be stored in read only
memary 64 to reorder the 22 bits. The bit hierarchy key 120 can be any ordering of
the 22 bits. For example, the bit hierarchy key might be:
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Ideally the bit hierarchy key is ordered so that programs most likely to be the
subject of timer preprogramming would have a low value binary number, which would
eliminate keystrokes for timer preprogramming the most papular programs. Since all
the date information has equal priority, then the D D, D, D, D, bits are first. Next
T, C, L, are used. because for whatever date it is necessary to have a time channel and
length and T, C, L, are the most probable in each case due to the ordering of the
priority vectors in priority vector storage 122. The next bit in the hierarchy key is
determined by the differential probabilities of the various combinations. One must

know the prohabilities of all the channels, times and lengths for this calculation to be
performed.

For example. the probahility for channels may be:

channel 4 7 2 3 5 6 11 13
priority 0 1 2 3 4 5 6 7
probability(%} S 4.3 4 3 2.9 2.1 2 1.8
The probabilities for times might be:
time 6:30pm 7:00pm 8:00pm 7:30pm
priority 0 1 2 3
probability(%) $8 7.8 6 5
And, the prababilities for lengths might he:
length of program (hours) 0.5 1.0 2.0 1.5 3.0
priority 0 1 2 3 4

probability( %) 50 20 15 5

The probabiliﬁes associated with each channel, time and length, as illustrated
above, are used to determine the proper ordering. Since the priority vector tables are
already ordered by the most popular channel, time, and length, the order in which to
select between the various binary bits for one table, for example selecting between the
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C, C.C C. C\ C. @ bits, is ;Iready knéwn. TH: C, bit Quould be sele®ed ﬁgt
because as the lowest order binary bit it would select between the first two entries in
the channel priority table. Then the C, bit would be selected and so on. Similarly, the
T, and L, bits would be used before any of the ather time and leagth bits, A
combination of the C,, T,, L, and D; D, D, D, D, bits should be used first, so that
all the information is available for a channel, date, time and length. The D D, D, D.
D, bits are all used because the date bits all have equal priority and all are needed to
specify a date even if some of the bits are binary zero.
At this point the bit hierarchy key could be:

T,C,L, D¢ D, D, D. D,

The first channel binary bit C, by itself can only select between 2' = 2 channels, and
the first two channels have a probability percent of 5 and 4.3, respectively. So the
differential probability of C, is 9.3. Similarly, the differential probability of T, is 8
+ 7.8 = 15.8, and the differential probabitity of L, is 50 + 20 = 70. if the rules for

ordering the bit hierarchy key are strictly followed then the first 8 bits of the bit
hierarchy key should be ordered as:

C, T,L, D; D, D, D. D,,

because L, has the highest differential priority so it should be next most significant bit
after D, followed by T, as the next most significant bit, and then C, as the next most
significant bit. Notice that the bit hierarchy key starts with the least significant bit D,,
and then is filled in with the highest differential probability bits. This is for the
purpose of constructing the most compact codes for popular programs.

The question at this point in the encoding process is what should the next most
significant bit in the hiérarchy key be: T,, C,, or L;. This is again determined by the
differential probabilities, which can be calculated from the above tables for each bit.
Since we are dealing with binary bits, the C, in combination with C, selects between
22 = 4 channels or 2 more channels over C, alone. The differential probability for C,
is then the additional probabilities of these two additional channels and for the example
this is: 4 + 3 = 7. In a similar manner C, in combination with C, and C, selects
between 2* = 8 channels or 4 = 2™" more channels over the combination of C, and
Cz. So the differential probahility of C, is the additional probabilities of these four
additional channels and for the example thisis: 2.9 + 2.1 + 2 + 1.8 = 88. Ina
similar manner, the differential probabilities of T, and L. can be calculated to be 6 +
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calculated, the next step is determining which combinations of bits are more probable.

Now for the above example, which combination is more probable: T, with C,
Ly, or C, with T, L, or L, with T, C,, This will determine the next bit in the key.
So, which is greater: 11x9.3x70= 7161; 7x15.8x70= 7742; or 20x15.8x9.3= 2938.8?
In this case the combination with the greatest probability is 7x15.8x70= 7742, which

corresponds to C, with T, L,. So, C, is selected as the next bit in the bit hierarchy

key.

The next bit is selected in the same way. Which combination is more
probable: C, with T, L, or T, with C, or C; and L,, or L, with C, or C, and T,.
For the example shown, which has the greatest probability: 8.8x15.8x70= 9732.8;
11x(9.3+7)x70= 12551; or 20x(9.3+7)x15.8= 5150.8? In this casé the.combination
with the greatest probability is 11x(9.3+7)x70= 12551, which corresponds T. with C,
or C, and L,. So, T,is selected as the next bit in the bit hierarchy key. This
procedure is repeated for all the differential probabilities until the entire key is found.

Alternately, the bit hierarchy key can be just some arbitrary sequence of the
bits. It is also possible to make the priority vectors interdependent, such as making the
length priority vector dependent on different groups of channels. Another technique
is to make the bit hierarchy key 120 and the priority vector tables 122, a function of
clock 42, as shown in FIG. 7. This makes it very difficult for the key and therefore
the coding technique to be duplicated or copied.

For example it is possible to scramble the date bits in the bit hierarchy key 120
as a function of the clock. Changing the order of the bits as a function of the clock
would not change the effectiveness of the bit hierarchy key in reducing the number of
binary bits for the most popular programs, because the date bits all are of equal
priority. This could be as simple as switching the D, and D; bits periodically, such as
every day or week. Thus the bit hierarchy kéy 120 would switch between -

C| T‘ Ll Ds D‘ D_\ D: D| and
C| T. L| D‘ ‘D‘ D_\ D'.\ Ds.
Clearly other permutations of the bit hierarchy key as a function of the clock are

possible.

“The priority vector tables could also be scrambled as a function of the clock.
For example, the first two channels in the priority channel table could just be swapped

ALIT 1 0 1 6 112
Yooag Qup P 6 2 13 2 0
T f%%Rﬂﬂ?f [ 2 0 1 1 0
{ 2 0311 1 0 5 6 5
S R S 6 6 17 2
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periodically. ?fthis tec?mique is f&lowed, then the C,.]of 148 iFFIG. 7 would a‘nangé)’
as a function of the clock 42. For example,

channel 4 7 2 3 S 6 11 13 ...
priority 0 { 2 3 4 5 6 7

would change periodically to:

channel 7 4 2 3 S 6 11 13 ...
priority 0 i 2 37 4 5 6 7

This would be a fairly subtle security technique, because a decoder that was
otherwise correct would only fail if those first two channels were being used. Other
clock dependencies are also possible to provide security for the coding technique.

However it is derived, the bit hierarchy key 120 is determined and stored. In
step 154 the binary bits of C,,D,,T,,L, are rearranged according to the bit hierarchy
key 120 to create one 22 bit binary number. Then the resulting 22 bit binary number
is converted to decimal in the convert binary number to decimal G-code step 156. The
result is G-code 158.

If the priority vector and the bit hierarchy key are well matched to the viewing
habits of the general population, then it is expected that the more popular programs
would require no more than 3 or 4 digits for the G-code.

Now that the encoding technique has been explained the decoding technique is
just reversing the coding technique. This is done according to the flow chart of FIG.
6. This is the preferred G-code decoding that can be. built into G-code decoder 38 in
VCR 14 or the remote controller G-code decoders 82 and 92 in FIGs. 3 and 5.

The first step 102 is to enter G-vode 104. Next the G-code 104 is converted
to a 22 bit binary number in steb 106. Then the bits are reordered in step 108
according to the bit hierarchy key 120 to obtain the reordered bits 110. Then the bits
are grouped together and converted to decimal form in-step 112. As this point we
obtain C,,D,,T,,L, data 114, which are the indices to the priority vector tables. For
the above example, we would have at this step the vector 4 9 1 3. This C,,D,,T,.L,
data 114 is then used in step 116 to lookup channel, date, time,.and length in priority
vector storage 122. The CDTL 118 for the exﬁmpie above is 5 10 19.00 1.5, which
means channe! 5, 10th day of the month, 7:00 PM, and 1.5 hours in length.

. If the coding technique is a function of the clock then it is also necessary to

make the decoding technique a function of the clock. 1t is possible to make the bit
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hierarchy key 120 and the pr;dnty vector tables 122, a function of clock 42, as shown
in FIG. 6. This again makes it very difficult for the key and therefore the coding
technique to be duplicatéd or copied. It is also possible to have the decoding and
encoding techniques dependent on any other prédetermined or preprogrammable
algorithm.

Although the above G-code encoding and decoding technique is a preferred
embodiment, it should be understood that there are many ways to perform the intent -
of the invention which i5 to reduce the number of keystrokes required for timer
preprogramming. To accomplish this goal there are many ways to perform the G-code
encoding and decoding. There are also many ways to make the encoding and decoding
technique more secure besides just making the encoding and decoding a function of the
clock. This security can be the result of any predetermined or- preprogrammed
algorithm.

It is possible in the G-code coding and decoding techniques to use mixed radix
number systems instead of binary numbers. For example, suppose that there are only
35 channels, which would require 6 binary bits to be represented; however, 6 binary
bits can represent 64 channels, because 2° = 64. The result is that in a binary number

system there are 29 unnecessary positions. This can have the effect of possibly making .

a particular G-code longer than it reaily needs to be. A mixed radix number system

can avoid this result. For example, for the case of 35 channels, a mixed radix number
system with the factors of 7* and 5° can represent 35 combinations without any empty
space in the code. The allowed numbers for the 7' factor are 0, 1, 2, 3, and 4. The
aliowed numbers for the 5° factor are 0, 1, 2, 3, 4, 5, and 6. For example, digital 0
is represented in the mixed radix number system as 00. The digital number 34 is
represented in the mixed radix number system as 46, because 4%7'4+-6*5° = 34. The
major advantage of a mixed radix number system is in prioritizing the hierarchy key.
If the first S channels have about equal priority and the next 30 are also about equal,
then the mixed radix number systém allows the two tiers to be accurately represented.
This is not to say that 2 mixed radix number system is necessarily preferable. Binary
numbers are easier to represent in a computer and use of a fixed radix number system

such as binary numbers allows a pyramid of prioritization to be easily represented in
the hierarchy key.

Another feature that is desirable in all of the embodiments is the capability to
key in the G-code once for a program and then have the resulting CDTL information
used daily or weekly. Ordinarily the CDTL information is discarded once it is used.
In the case of daily or weekly recording of the same program, the CDTL information
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is stored ax}d us%i until it is caficelled. ‘Fhe desire to repezﬁ the pmgQam dail)lor
weekly can be performed by having a "WEEKLY" or "DAILY." button on the remote
controller or built into the VCR manual controls. Another way is to use one key, such
as the PROG key and push it multiple times within'a certain period of time such as
twice to spec?fy daily or thrice to specify weekly. For example, if the G-code switch
is “ON" and the G-code for the desired program is 99 then daily recording of the
program can be selected by the following keystrokes:

“PROG 99 DAILY PROG"
or by:

*PROG 99 PROG PROG".

The G-code 99 would be converted to CDTL information, which would be stored and
used daily in this case. The recording would begin on the date specified and continue
daily after that using the same channel time and length information. A slight twist is
that daily recording could be automatically suspended during the weekends, because
most daily programs are differeat on Saturday and Sunday.

Once a daily or weekly program is set up. then it can be used indefinitely.
If it is desired to cancel a program and if there is a “"CANCEL" button on the remote
controller or manual control for the VCR, then one way to cancel a program {whether
it is a normal CDTL, daily or weekly entry) is to key in the following:

“PROG xx CANCEL", where xx is the G-cade.

Again as before there are alternate ways of accomplishing this.

If "on screen programming” is available, then the programs that have been
selected for timer preprogramming could be reviewed on the screen. The daily and
weekly programs would have an indication of their type. Also the G-codes could be
displayed along with the corresponding CDTL information. This would make it quite
easy to review the current “menu” and either add mare programs or cancel programs
as desired.

A television calendar 200 according to this invention is illustrated in FIG. 8.
As'shown, the television calendar has multiple day of year sections 202, multiple day
sections 204, multiple time of day sections 206, channel identifiers 208, and descriptive
program identifiers 210, including the name of the program, arranged in a manner that
is common in television guide publications. Arranged in relation to each channel
identiﬁer is a compressed code indication 212 or G-code bontaining the channel, date,
time and length information for that entry in the television calendar. FIG. 8 shows
how easy it is to perform timer programming. All ohe needs to do is find the program
one wants to watch and enter the compressed code shown in the compressed code
indication. This is in contrast to having to deal with all the channel, date, time and
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the time of day section 204 where a new program begins and then performing some
arithmetic to find the length of the program. Using the compressed G-code avoids all
these complications.

For cahle television programs, there is an additional issue that needs to be
addressed for the compressed G-code to be useful. In a normal television guide,
CDTL information is available for all the normal broadcast channels in the form of
numbers including the channel numbers, such as channel 4 or 7. However, for cable
channels like HBO, ESPN etc., only the names of the channels are_provided in most
television listings. The reason for this is that in some metropolitan areas, such as Los
Angeles, there may be only ane (1) edition of television guide, but there may be quite
a few cable carriers, each of which may assign HBO or ESPN to different cable
channel numbers. In order for a compressed code such as the G-code to be applicable
to the cable channels as published by a wide area television guide publication, the
following approach can be used.

First, all the cable channels would be permanently assigned a unique number,
which would be valid across the nation. For example, we could assign ESPN to cable
channel 1, HBO as cable channel 2, SHO as cable channel 3, etc. This assignment
would be published by the television guide publications.

The video cassette recorder apparatus, such as the remote controller, the VCR
unit or both, could then be provided with two (2) extra modes: "set" and "cable
channel®. One way of providing the user interface to these modes would be to provide
two (2) extra buttons: one called SET and one called CABLE CHANNEL. The
buttons could be located on the video cassette recorder unit -itself or located on a
remote controller, as shown in FIGs 1, 3 and 5, where SET is element 168 and
CABLE CHANNEL is element 170. Of course, other user interfaces are possible.

Next, the television viewer would have to go through a one-time “setting™
procedure of his VCR for all the cable channels that he would like!y watch. This
“setting” procedure would relate each of the assigned numbers for each cable channel
to the channel number of the local cable carrier. For example, suppose that the local

cable carrier uses channel 6 for ESPN, then cable channel number 1 could be assigned
to ESPN, as shown in the following table.
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EPSN 1 6
HBO 2 24
SHO 3 23
DIS 8 25 |

The user could perform the “setting” procedure by pushing the buttons on his remote
controller as follows:

SET 06 CABLE CHANNEL | PROGRAM
SET 24 CABLE CHANNEL 2 PROGRAM
SET 23 CABLE CHANNEL 3 PROGRAM
SET 25 CABLE CHANNEL 8 PROGRAM

The “setting” procedure would create a cable channel address table 162, which
would be loaded into RAM 52 of command controlier 36. For the above example, the
cable channel address table 162 would have the following information.

CABLE CHANNEL ADD LE 16
16
2
3 23
8 25

After the "setting” procedure is performed, the TV viewer can now select cable
channels for viewing by the old way: eg. pushing the key pad buttons 24 will select
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assigned channel number jdentifier instead of having to remember. that HBO is local

cable channel 24. When the CABLE CHANNEL button is pushed, command

controlfer 36 knows that it will look up the local cable channel number in cable channel

address table 162 to tune the VCR to the correct channel,

For timer preprogramming and for using the compressed G-code, a way to

differentiate between broadcast and cable channels is to add an eighth channel bit,

which would be set to 0 for normal broadcast channels and 1 for cable channels such

as HBO. This eighth channel bit could be one of the low order bits such as the third

bit C, out of the eight channel bits, so that the number of bits to specify popular

channels is minimized, whether they be normal broadcast or cable channels. For a

normal broadcast channel, the 7 other bits can he decoded according to priority vector

C table 124. For a cable channel, the 7 other bits can be decoded according to a

separate cable channel priority vector table 160, which could be stored in ROM 54 of

microcontroller 36. The cable channel priority vector table can be set ahead of time

for the entire country or at least for an area covered by a particular wide area television

guide publication.

A television guide that carries the compressed code known as the G-code will
now print the cable channel information as follows:

6:30 pm
(C2] HBO  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX (4679)

xxxxxx(program description)Xxxxxxxxxx
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

The {C2] in front of HBO reminds the viewer that he needs only to push CABLE
CHANNEL 2 to select HBO. The (4679) is the G-code indication for this particular
program.

FIG. § shows a section of a television guide. The cable channels all have an
assigned cable channel number 188 after the cable channel mnemonic. Other than that
the cable channel information is arranged the same as the broadcast channels with a
compressed G-code 212 associated with the channel.

For timer preprogramming, the viewer need only enter the number 4679

according to the unit's G-code entry procedure, eg. PROG 4679 PROG. The G-code
‘decoder unit will decode this G-code into “cable channel 2* and will also signal the
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because the extra channel bit will be "1" which distinquishes that the G-code is for a
cable channel; then, since the assaciation of "cable channel 2% with channel 24 has
been.established earlier in the “setting” procedure, the command controller, if it has
received a cable channe! signal, will immediately look up 2 in the cable channel
address table 162 to translate it to cable channel 24, which will be used as the
recording channe! at the appropriate time. By associating the G-code with the assigned
cable channel number rather than the local cable channel number, the G-code for that
program will be valid in the whole local area, which may have many different cable
carriers each of which may have different iocal cable channel numbers.

To include the cable channel compressed G-code feature, the decoding and
encoding algorithms aré as shown in FIGs 9 and 10, respectively. The encoding
should he explained first hefore the decoding. The primary change in FIG. 10 from
FIG. 7 is that a cable channel priority vector tabie 160 has been added and is used in
look up priority step 180 if a cable channel is being encoded. Also if a cable channel
is being encoded then the cable channel bit is added in the correct bit position in the
convert CD,T,L, to binary numbers step 182. This could be bit C,, as discussed
befare. The bit hierarchy key could be determined as befare to compress the number
of bits in the most popular programs; however, it needs to be 23 bits long to

accommodate the cable channel bit. The maximum compressed G-code length could
still be 7 digits, because 2**= 8,388,608.

The decoding is shown in FIG. 9 and is just the reverse of the encoding
process. After step 108, test cable channel bit 174 is added and effectively tests the
cable channel bit to determine if itisa "1". If so then the command controller 36 is
signaled via cable channel! signal 164 of FIGs. | and 2 that the CDTL 118 that will be
sent to it from G-code decoder 38 is for a cable channel. Then the command controlier
knows to look up the local cable carrier channel number based on the assigned cable
channel number. In step 176 of FIG. 9, the priority vector tables including the cable
channe! priority vector table 160 are used to look up the CDTL 118 information.

An alternate to having the command controller receive a cable channel signal
164 is for the G-code decoder to perferm all of the decoding including the conversion
from assigned cable c;hannel number to local cable carrier number. This would be the
case for the remote controller implementation of FIG. 3. FIG. 11 shows the
implementation of the entire decode algorithm if this step is included. All that needs
to be added is convert assigned channel to local cable carrier channel step 166, which
pecforms a lookup in cable channel address table 162, if the cable channel bit indicates
that a cahie channel is involved. Step 166 effectively replaces step 174 in FIG. 9.
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mat eri al aduant ages, the_focrm hereinbefore described being nerely a
preferred or AxGIEl Akde BEDACIRMrelsit 8Qhe number of programs that can be
preprogrammed. Since the G-cade greatly simplifies the process of entering programs,
it is likely that the user will quickly learn and want to enter a large number of
programs; however, some existing VCRs can ahly store up to four (4) programs, while
some can store as many as eight. Thus, the user may get easily frustrated by the
programming limitations of the VCR.

One approach to this problem, is tv perform the compressed G-code decoding

in the remote controlier and provide enough memory there to store a large number of

programs, eg. 20 or 40. The remote controller would have the capability of

transferring periodically several of these stored programs at a time to the VCR main
unit. To provide this capability, extra memory called stack memory 76 is required
inside the remote unit, as shown in FIG. 12, which other than that is-identical to FiG.
4. Stack memory 76 can be implemented with a random access memory, which may
in fact reside in the microcontroller itself, such as RAM 62.

The stack memory 76 is where new entry, insertion & deletion of timer
preprogramming information is carried out. It is also where editing takes place. The
top memory locations of the stack, for example the first 4 locations, correspond exactly
to the available timer preprogramming memory in the VCR main unit. Whenever the

top of the stack memory is changed, the new information will be sent aver to the VCR
main unit to update it.

FIG. 13 shows the sequence of events when the user enters a G-code program

on the keypad of the remote controller. For illustration purposes, suppose the VCR

main unit can only handle four (4) programs. Suppose also that the stack memory
capacity is 20 timer preprograms. Referring to the flow chart in FIG.13, when the
user enters a G-cade in step 230, the microcontroller.60 first decodes it into the CDTL
information in step 234 and displays it on the display unit with the additional word
“entered” also displayed. The microcontroller then enters the decoded program into
the stack memory in step 236.

If this is the first program entered, it is placed at the top location of the stack
memory. If there are already programs in the stack memory, the newly entered
progtam will first be provisionally placed at the bottom of the stack memory. The
stack memory will then be sorted into the correct temporal order in step 240, so that
the earliest program in time will appear in the top location and the last program in time
will be at the bottom. Notice that the nature of the temporally sorted stack memory
is such that if stack memory location n is altered, then all the locations below it will
be altered.

For example, suppose the stack memory has six (6) eatries already temporally
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being the top location). If this entry is placed into location 3, information which was

in location 3, 4, §, 6 will be shifted to locations 4, 5, 6, and 7. Locations 1 and 2 will
remain unchanged.

neans

The microcontroller 60, after doing the temporal ardering, checks in step 242
whether the first n entries have changed from before, where for the current example
n equals 4. In this case, since a new program has been entered into location 3, what
used to be in location 3 now moves to location 4. Since the VCR's main unit program
menu of 4 entries should correspond exactly to location 1 through 4 of the stack
memory, entries 3 and 4 on the VCR main unit must now be revised. The
microcontroller therefare sends out the new entries 3 & 4 to the main unit, in step 244
of FIG. 13. If the newly entered program, after temporal ordering, pets entered into
location §, then entries | through 4 have not changed from before and the
microcontroller will not send any message to the VCR main unit and the
microcontroller will just resume monitoring the clock 85 and the keyboard 88 as per
step 246. It is assumed that when the user enters the G-code in step 230, the remote
controller is pointed at the VCR main unit. The other steps of FIG. 13 happen so fast
that the changes are sent in step 244 while the remote controller is still being pointed
at the VCR main unit.

If the user decides to delete a program in step 232, the deletion is first carried
out in the stack memory. If the first 4 entries are affected, the microcontroller will
send the révised information over to the VCR main unit. If the first 4 entries are not
affected, then again the remote controller unit will rot send anything.. The deletion
will only change the lower part of the stack (lower meaning location 5 to 20). This
new information will be sent over to the VCR main unit at the appropriate time.

In the meantime, the VCR main unit will be carrying out its timer
programming function, completing its timing preprogramming entries one by one. By
the time all 4 recording entries have been completed, the stack in the remote must send
some new entries over to “replenish” the VCR main unit (if the stack has more than
4 entries).

The real time clock 85 in the remote controller unit is monitored by the
microcontroller to determine when the programs in the main unit have been used up.
Referring to the flow chart in FIG. 14, the microcontroller periodically checks the
clock and the times for the programs at the top of the stack in step 250 (say the first
4 entries), which are identical to the VCR’s main unit’s menu. If on one of the
periodic checks, it is determined that the recording of the main unit's menu is
complete, then if there are more entries in the stack, which is tested in step 252, the
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the blinking will remind him that the VCR main unit’s program menu has been

completed and it is time to replenish the VCR main unit with program entries stored

in the remote. The user simply picks up the remote and points it towards the VCR

main unit and presses "ENTER". This will “pop" the top of the stack memory in step

260, ie. pop all the entries in the stack up by four locations. The microcontroller will

then send the new “top of the stack” (ie. top 4 entries) over to the VCR main unit in

step 262. This process will repeat until the whole stack has been emptied.

Another preferred embodiment of an apparatus for using compressed codes for
recorder preprogramming is the instant programmer 300 of FIG. 15. The instant
programmer 300 has number keys 302, which are numbered 0 through 9, a CANCEL
key 304, 2 REVIEW key 306, a WEEKLY key 308, a ONCE key 310 and a DAILY
(M-F) key 312, which are used to program the instant programmer 300. A lid
normally covers other keys, which are used to setup the instant programmer 300.
When lid 314 is lifted, the following keys are revealed: SAVE key 316, ENTER key
318, CLOCK key 320, CH key 322, ADD TiIME key 324, VCR key 326, CABLE key
328, and TEST key 330. Other features of instant programmer 300 shown on FIG.
15 are: liquid crystal display 350 and red warning light emitting diode 332. The front
clevation view FIG. 16 of instant programmer 300 shows front infrared (IR) diode 340
moaunted on the front side 338. By placing instant programmer 300 in front of the
equipment to be programmed such as video cassette recorder 370, cable box 372, and
television 374, as shown in FIG. 19, the front infrared (IR) diode 340 can transmit
signals to control program recording. An IR transparent cover 336 covers additional
IR transmission diodes, which are explained below.

FIG. 18 shows a detail of the liquid crystal display 350. Certain text 354 is
at various times visible on the dispiay and there is an entry area 356. Time bars 352
are displayed at the bottom of the display and their function is described below.

A companion element to the instant programmer 300 is the mounting stand
360, shown in FIG. 17, which is designed to hold instant programmer 300 between left-
raised side 362 and right raised side 364. The instant programmer 300 is slid between
left raised side 362 and right raised side 364 until coming to a stop at front alignment
flange 365, which is at the front of mounting stand 360 and connected across left raised
side 362 and right raised side 364, as shown in FIG. 17A. Together elements 362, 364
and 365 provide alignment for instant programmer 300 so that IR transparent cover 336
and the IR diodes 342, 344, 346 and 348, shown in FIG. 17 are properly aligned for
transmission, when the instant programmer is used as shown in FIG. 20. The
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flange 366 is located, along the front side of a cable box or VCR, or similar unit as

shown in FIG. 20. When aligned as shown in FIG. 20, the mounting stand 360 aligns

the instant programmer 300 so that the left IR diode 342, down IR diode 344, two back

IR diodes 346 and right IR diode 348, as shown in FIG. 17, are in position to transmit

signals to video casseite recorder 370 and cahle box 372, as necessary. If the VCR

and/or cable box functions are focated within the television 374 itself, then the instant

programmer 300 could be positioned to transmit to the television 374, either in the

manner of FIG. 19 or by placing the mounting stand on top of the television in the
manner of FIG. 20.

By using mounting stand 360, the user only need to align the mounting stand
360, and the instant programmer 300 once with the equipment to be programmed rather
than having the user remember to keep the instant programmer 300 in the correct
location to transmit via front infrared (IR) diode 340, as shown in FIG. 19. Current
experience with various remote controllers shows that it is difficult at best to keep a
remote controller in a fixed location, for example, on a coffee table. The mounting
stand 360 solves this problem by locating the instant programmer 300 with the
equipment to be controlled. The left IR diode 342, down IR diode 344, two back IR
diodes 346 and right IR diode 348 are positioned to transmit to the left, downward,
backward, and to the right. The downward transmitter assumes that mounting stand
360 will be placed on top of the unit to be programmed. The left and right
transmission allows units to the left or right to be programmed. The backward
transmission back IR diodes 346 are provided so that signals can bounce off walls and
other abjects in the room. The tront IR diode 340, the left IR diode 342, the right IR
diode 348 and the down IR diode 344 are implemented with 25 degree emitting angle
diodes. Two back IR diodes are pravided for greater energy in that direction and are
implemented with 5 degree emitting angle diodes, which focus the energy and provide
for greater reflection of the IR energy off of walls or objects in the room.

Most VCR's and cable boxes can be controlled by an infrared remote
controller; hawever, different VCR’s and cable hoxes have different IR codes.
Although there are literally hundreds of different models of VCR's aﬁd cahle boxes,
there are fortunately only tens of sets of IR codes. Each set may have a few tens of
"words" that represent the different keys required, e.g. "power”, "record”, "channel
up”, “channel down®, “stop”, "0, “1", “2" etc. For the purpose of controlling the
VCR and cable box to do recording, only the following “words" are required: “0",
", 20, "3, 4T "S5, 6T, "7"", "8, "9", "pawer”, "record”, "stop”. The IR codes
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300, which is located in microcomputer 380 of FIGs. 21 and 22. During setup of the
instant programmer 300, the user interactively inputs to the jnstant programmer 300
the type and model of his VCR and cable box. The correct set of IR codes will be
recalled from memory during the actual control process. In the case where the user
only has a VCR, the infrared (IR) codes for that particular VCR will be recalled to
control the VCR. In the case where the user has a VCR and-a cable box, the IR cades
“power®, "record”, “stop” will be recalled from the set that corresponds to the VCR
whereas the IR codes for “0" through “9" will be recalled from the set that corresponds
to the cable box. The reason is that in this case, the cable box controls the channel

switching. Hence the channe! <witching signals "0" through “9" must be sent to the
cable box instead of the VCR.

Initially, the user performs a setup sequence. First, the user looks up the
number corresponding to the model/hrand of VCR to be programmed in a table, which
lists the VCR brand name and a two digit code. Then with the VCR tuned to Channel
3 or Channel 4, whichever is normally used, the user turns the VCR "OFF". Then the
user presses the VCR key 326. When the display shows VCR, the user presses the
two-digit code looked up in the VCR model/brand table (for example 01 for RCA).
The user points the instant programmer 300 at the VCR and then presses ENTER key
318. The red warning light emitting diode 332 will flash while it is sending a test
signal to the VCR. If the VCR turned "ON" and changed to Channel 09, the user
presses the SAVE key 316 and proceeds to the set clock step. If the VCR did not turn
"ON*" or turned "ON" but did not change to Channel 09 the user presses ENTER key
318 again and waits until red warning light emitting diode 332 stops flashing. The
instant programmer 300 sends the next possible VCR code, while the red warning light
emitting diade 332 is flashing. If the VCR turns "ON" and changed to Channel 09 the
user presses SAVE key 316, otherwise the user presses ENTER key 318 again until
the VCR code is found that works for the VCR. The dispiay shows "END" if all
possible VCR codes for that brand are tried. If so, the user presses VCR key 326 code
00 and then ENTER key 318 to try all possible codes, for all brands, one at a time.

Once the proper VCR code has been found and saved, the next setup step is

to set the clock on instant programmer 300. First, the user presses the CLOCK key

320. When the display shows: “YR:", the user presses the year (for example 90), then

presses ENTER key 318. Then the display shows “MO:*", and the user presses the
month (for example 07 is July), and then presses ENTER key 318. This is repeated
for “DA:" date (for example 01 for the 1st), "He:" hour (for example 02 for 2
o°clock), “Mn:" minute (for example 05 for 5 minutes), and "AM/PM:" | for AM or
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2 for PM After thls sequenoe the display will show "SAVE" for a few seconds and
then the display will show the current time and date that have been entered. It is no
longer necessary for the user to set the clock on his/her VCR.

Next, if the instant programmer 300 is also to be used as a cable box
controller, then the setup steps are as follows. First, the number corresponding to the
model/brand of cable box (converter) to be controlled is looked up in a cable box
model brand table, that lists cablé box brands and corresponding two digit codes. The
VCR is tuned to Channel 03 or 04 and turned "OFF". Then the cable box is tuned to
Channel 02 or 03, whichever is normal, and left "ON". Then thie CABLE key 328 is
pressed. When the display shows: "CA B-:" the user enters the two digit code looked
up in cable box model brand table, points the instant programmer 300 at the cable box
(converter) and presses ENTER key 318. The red warning light emitting diode 332
will flash while it is sending a test signal to the cable box. If the cable box changed
to Channel 09: then the user presses SAVE key 316; however, if the cable box did not
change to Channel 09 the user presses ENTER key 318 again and waits until red
warning light emitting diode 332 staps flashing, while the next possible code is sent.
This is repeated until the cable box changes to Channel 09 and when it does the user
presses SAVE key 316. If the display shows “END" then the user has tried all
possible cable box codes for that brand. 1If so, the user presses cable code 00 and thgn
ENTER key 318 to try all possible brand's codes, one at a time.

For some people (probably because they have cable or satellite), the channels
listed in their television guide or calendar are different from the channels on their
television or cable. If they are different, the user proceeds as follows. First, the user
presses the CH key 322. The display will look like this: “Guide CH TV CH*. Then
the user presses the channel printed in the television guide'or calendar (for example,
press 02 for channel 2), and then the user presses the channel number that the printed
channel is received on through his/her local cable company. Then the user presses
ENTER key 318. This is repeated for each channel listing that is on a different channel
than the printed channel. When this procedure is finished the user presses SAVE key
316.

Typically the television guide or calendar in the area will have a chart
indicating the channel number that has been assigned to each Cable and broadcast
channel, for example: HBO, CNN, ABC, CBS, NBC, etc. This chart would
correspond, for example, to the left two columns of FIG. 28. For example, suppose
the television guide or calendar has assigned channel 14 to HBO but the user’s cable
company delivers HBO on channel 18. Since the channel numbers are different, the
user needs to use the CH key 322. The user will press the CH button (the two blank
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two blank spaces under the display “TV CH" will flash). The user then presses 18 and
then ENTER key 318. This is repeated for each channel that is different. When
finished, the user presses SAVE key 316.

After the channel settings have been saved, the user may review the settings
by pressing CH key 322 and then REVIEW key 306. By repeated pressing of the
REVIEW key 306 each of the set channels will scroll onto the display, one at a time.

Then the user can test to make sure that the location of the instant programmer
300 is a good one. First, the user makes sure that the VCR is turned "OFF" but
plugged in and makes sure that the cable box (if there is ane) is left "ON"“. Then the
user can press the TEST key 330. If there is only a VCR, then if the VCR turned
*ON", changed to channel 09 and started recording, and then turned-*OFF", then the
VCR controller is located in a good place. ) |

If there is also a cable box, then if the VCR turned "ON", the cable box turned
to channel 09 and the VCR started recording, and then the VCR stopped and turned
"OFF", then the instant programmer 300 is located in a goad place.

To operate the instant programmer 300, the VCR should be left OFF and the
cable box ON. The user looks up in the television guide the compressed code for the
program, which he/she wishes to record. The compressed code 212 is listed in the
television guide, as shown in FIG. 8. The television guide/calendar that would be used
with this embodiment would have the same elements as shown on FIG. 8 except that
element 188 of FIG. 8 is not required. The compressed code 212 for the program
selected by the user is entered into the instant programmer 300 by using the number -
keys 302 and then the user selects how often to record the program. The user presses
the ONCE key 310 to record the program: once at the scheduled time, or the user
presses the WEEKLY key 308 to record the program every week at the same scheduled
time until cancelled or the user presses the DAILY (M-F) key 312 to record the
program each day Monday through Friday at the same scheduled time until cancelled.
This is most useful for programs such as soapbox operas that air daily, but not on the
weekend. To confirm the entry, the instant programmer 300 will immediately decode
the compressed code and display the date, channel and start time of the program
entered by the user. The length of the entered program is also displayed by time bars

352 that run across the bottom of the display. Each bar represents one hour (or less)
of program.

‘Then the user just needs to leave the instant programmer 300 near the VCR and
cable hox so that commands can be transmitted, and at the right time, the instant
programmer 300 will turn "ON" the VCR, change to the correct channel and record
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The REVIEW key 306 allows the user to step through the entered programs.
These are displayed in chronological order, by date dnd time. Each time the REVIEW
key 306 is pressed, the next program is displayed, until "END" is displayed, when all
the entered programs have been displayed. If the REVIEW key 306 is pressed again
the display will return to the current date and time.

If the user wishes to cancel a program, then the user presses REVIEW key 306
until the program to cancel is displayed, then the user presses CANCEL key 304. The
display will say "CANCELLED". Also, any time the user presses a wrong number,
pressing the CANCEL key 304 will allow the user to start over.

Certain television programs, such as live sports, may run over the scheduled
time slot. To ensure that the entire program is recorded, the user may press the ADD
TIME key 324 to increase the recording length, even while the program is being
recorded. The user presses the REVIEW key 306 to display the program, then presses
ADD TIME key 324. Each time ADD TIME key 324 is pressed, 15 minutes is added
to the recording length.

When the current time and date is displayed, the amount of blank tape needed
for the next 24 hours is also displayed by the time bars 352 that run across the bottom
of the display. Each bar represents one hour (or less) of tape. The user should check
this before leaving the VCR unattended to ensure that there is enough blank tape.

Each time a program code is entered, the instant programmer 300 automatically
checks through all the entries to ensure that there is no overlap in time between the
program entries. If the user attempts to enter a program that overlaps in time with a
program previously entered, then the message “CLASH" appears. Then, as
summarized by step 432 of FIG. 23, the user has the following options: 1) if the user
wishes to leave the program previously entered and forget about the new one, the user
does nothing and after a short time delay, the display will return to show the current
time and date; 2) if the user wishes the program which starts first to be recorded to its
end, and then to record the remainder of the second program, then the user presses "
ONCE key 310, DAILY (M-F) key 312, or WEEKLY key 308 again (whichever one
the user pushed to enter the code). If the programs have the same starting time, then
the program most recently entered will be recorded first. If on being notified of the
"CLASH", the user decides the new program is more important than the previously
entered program, then the user can cancel the previously entered program and then re-

enter the new one.

In some locations, such as in some parts of Colorado, the cable system airs
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on a east or west satellite 12¢d. For the user to record the program 3 hours later than
the time listed in the televisiohguide the procedure is as follows. First the user enters
the code for the program and then presses SAVE key 316 (for +) and then presses
ONCE key 310, DAILY (M-F) key 312, or WEEKLY key 308, as desired. For the
user to record the program 3 hours earlier than the time listed in the television guide
the procedure is as follows. First the user enters the code for the program and then
presses ENTER key 318 (for -) and then presses ONCE key 310, DAILY (M-F) key
312, or WEEKLY key 308, as desired. The instant proérammer 300 will display the
time that the program will he recorded, not the time shown in the television guide.
There are certain display messages to make the instant programmer 300 more
user friendly. The display "LO BATT" indicates that the batteries need replacement.
“Err: ENTRY" indicates an invalid entry during set up. “"Err: CODE" indicates that
the program code number entered is not a valid number. If this is displayed the user

should check the television guide and reenter the number. “"Err: DATE" indicates the
user may have: tried to select a daily recording (Monday to Friday) for a Saturday or
Sunday program; tried to select weekly or daily recording for a show more than 7 days
ahead, hecause the instant programmer 300 only aliows the weekly or daily recording
option to be used for the current weeks’ programs (7 days); or tried to enter a
program that has aiready ended. "FULL" indicates that the stack storage of the
programs to be recorded, which is implemented in random access memory (RAM)
inside the instant programmer 300 has been filled. The user could then cancel one or
more programs before entering new programs. "EMPTY" indicates there are no
programs entered to be recorded. ‘The number of programs to be recorded that can be
stared in the instant programmer 300 varies depending:on the density of RAM available
and can vary from 10 to more.

FIG. 21 is a schematic of the circuitry needed to implement the instant
programmer 300. The circuity consists of microcomputer 380, oscillator 382, liquid
crystal display 384, key pad 386, five way IR transmitters 390 and red warning light
emitting diode 332. The microcomputer 380 consists of a CPU, ROM, RAM, I/O
ports, timers, counters and clock. The ROM is used for program storage and the
RAM is used among other purposes for stack storage of the programs to be recorded.
The liquid crystal display 384 is display 350 of FIGs. 15 and 18. The key pad 386
implements all the previously discussed keys. The five way IR transmitters 390
consists of front infrared (IR) diode 340, left IR diode 342, down IR diode 344, two
back IR diodes 346 and right IR diode 348. FIG. 22 shows the detailed schematic of
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the Tnstant programmer 306”;.1rcunry and previously identified elements are identified
by the same numbers. The microcomputer can be implemented with a NEC uPD7530x
part, which can interface directly with the display, the keypad, the light emitting diodes
and the osciflator. The 25 degree IR diodes can be implemented with NEC 313AC
parts and the S degree IR diodes can be implement with Liton 2871C IR diodes.

The flowcharts for the program that is stored in the read only memory (ROM)
of the microcomputer 380 that executes program entry, review and program
cancellation, and record execution are illustrated in FIGs. 23, 24, and 25, respectively.
The FIG. 23 for program entry, which process was described abave, consists of the
following steps: display current date, time and time bars step 402, which is the
quiescent state of instant programmer 300; scan keyboard to determine if numeric
decimal compressed code entered step 404; disptay code as it is entered step 406; user
checks if correct code entered step 408 and user presses CANCEL key 304 step 428;
user advances or retards start time by three hours by pressing SAVE key 316 or
ENTER key 318 step 410; user presses ONCE key 310, WEEKLY key 308 or DAILY
key 312 key step 412; microcomputer decodes compressed code into CDTL step 414;
test if conflict with stored programs step 416, if so, display "CLASH" message step
420, user presses ONCE key 310, WEEKLY key 308 or DAILY key 312 step 422,
then accommodate conflicting entries step 432, as described above in the discussion of
the “CLASH" options, and entry not saved step 424; set display as date, channel, start
time and duration (time bars) far ONCE, or DA, channel, start time and duration for
DAILY, or day of week, channel, start time and duration for WEEKLY step 418; user
presses ADD TIME key 324, which adds 15 minutes to record time step 426; user
checks display step 430; enter program on stack in chronological order step 434
wherein the stack is a portion of the RAM of microcontroller 380; and calculate length
of tape required and update time bars step 436.

The FIG. 24 flowchart for review and cancellation, which process was

described above, consists of the following steps: display current date, time and time
bars step 402; REVIEW key 306 pressed step 442; test if stack empty step 444, display
"EMPTY" step 446, and return to current date and time display step 448; display top
stack entry step 450; user presses ADD TIME key 324 step 452 and update time bars
step 460; user presses REVIEW key 306 step 454 and scroll stack up one entry step
462; user presses CANCEL key 304 step 456 and display “CANCELLED" and cancel
program step 464; and user does nothing step 458 and wait 30 seconds step 466,
wherein the 30 second timeout can he implemented in the timers of microcomputer
380.

The FIG. 25 flowchart for record execution, which is the process of
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autcfmatucally remrdmg a pmgram and which was described above, consists of the
following steps: compare start time of top program in stack memory with current time
step 472; test if three minutes before start time of program step 474; start red warning
LED 332 blinking for 30 seconds step 476; display channel, start time and blinking
*START" message step 478, is correct start time reachex step 480 and send power ON
signal to VCR and display "REC" message step 482; test if a cable box is input to
VCR step 484, send channel switching signals to VCR stép 486 and send channel
switching signals to cable box step 488; send record signals to VCR step 490; compare
stop time with current time step 492, test if stop time reached step 494 and display
"END" message step 496; send stop signals to VCR step 498; send power OFF signal
to VCR step 500; and pop program stack step 502.

FIG. 26 is a flowchart of the method for encoding: channel, -date, time and
length (CDTL) into decimal compressed code 510. This process is done “offline” and
can be implemented on a general purpose computer and is done to obtain the
compressed codes 212 that are included in the program guide or calendar of FIG. 8.
The first step in the encoding method is the enter channel, date, time and length
(CDTL) step 512 wherein for a particular program the channel, date, start time and
length CDTL 514 of the program are entered. The next step is the lookup assigned
channel number step 516, which substitutes an assigned channel number 522 for each
channel 518. Often, for example for netwark broadceast channels, such as channel 2,
the assigned channel number is the same; however, for a cable channel such as HBO
a channel number is assigned and is looked up in a cable assigned channe! table 520,
which would essentially be the same as the first two columns of the table of FIG. 28.
Next, the lookup priority of channel, date and time/length in priority vector tables step
524 performs a lookup in priority vector channel (C) table 526, priority vector date (D)
table 528 and priority vector time/length (TL) table 530 using-the indices of channel,
date and time/length, respectively, to produce the vector C,, D,, TL, 532. The use of
a combined time/length (TL) table to set priorities recognizes that there is a direct
relationship between these combinations and the popularity of a program.

For
example, at 6:30 PM, a short program is more likely to be popular than a 2 hour

program, because it may be the dinner hour.
The channel priority table isord: =0 that the most frequently used channels

have a low priority number. An example of the data that is in the priority vector C
tabie 526 follows.

channel 4 7 2 3 5 6
priority 0 | 2 3 4 S 6 7
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priority vector D table 528 as in the following example.

date

1 2 3 4 § 6 7T 8 9 10

priority 0 1 2 3 4 5 6 7T 8 9
“The priority of the start times and length of the programs could be arranged
in a matrix that would assign a priority to each combination of start times and program
lengths so that more popular combinations of start time and length would have a low
priority number and less popular combinations would have a high priority number.

For example, a partial priority vector T/L table 530 might appear as-follows.

Priority TL Table
TIME 6:30pm 7:00pm 7:30pm 8:00pm
‘Length (hrs)
S 8 4 7 10
1.0 12 15 13 18
s 20 19 17 30

Suppose the channel, date, time and length (CDTL) 514 data is channel 5,
February 10, 1990, 7:00PM and 1.5 hours in length, then the C,»D,,TL, data 532 for
the above example would be 4 9 19. The next step is the convert C,, D,, TL, to
binary numbers and concatenate them into one binary number step 534, resulting in the
data word ...TL,TL,...C,C,...D.D, 536. ‘For the example-given above, converting the
««. TIATL,...CC,...D,D, 536 word to binary would yield the three binary numbers:
...0010011, ...0100, ...01001. The number of binary bits to use in each conversion
is determined by the number of combinations involved. This could vary depending on
the implementation; however one preferred embodiment would use eight bits for C
denoted as C; C,; C¢; C; C, C; C, C,, which would provide for 256 channels, five bits
for D,, which can be denoted as D¢ D, D, D, D,, would provide for 31 days in a
month, and fourteen bits for TL,, denoted as TL,,... TL, TL, TL,, which would
provide for start times spaced every 5 minutes over 24 hours and program lengths in
increments of 5 minute lengths for programs up to 3 hours in length and program
length in increments of 15 minute lengths for programs from 3 to 8 hours in length.

This requires about 288*(36-+-20)= 16,128 combinations, which are provided by the
2**14= 16,384 binary combinations. Altogether there are 845414 = 27 bits of
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The next step is to use bit hierarchy key 540, which can be stored in read only
memory 64 to perform the reorder bits of binary number according to bit hierarchy key
step 538. As described previously, a hit hierarchy key 540 can be any ordering of the
...TL,TL,...C.C,...D,D, 536 bits and in general will be selected so that programs most
likely to be the subject of timer preprogramming would have a low value compressed
code 212, which would minimize keystrokes. The ordering of the bit hierarchy key
can be determined by the differential probabilities of the various bit combinations as
previously discussed. The details of deriving a bit hierarchy key. 540 were described
relative to bit hierarchy key 120 and the same method can be used for bit hierarchy key
540. For example, the bit hierarchy key might be:

TLeC .. TLyC TL, C L, D, D, D, D, D,

27 26 ... 10 9 8 7 6 5 4 3 2 |

The next step is the combine graups of bits and convert each group into
decimal numbers and concatenate into one decimal number step 542._ For example,
after reordering according to the bit hierarchy key, the code may be
000000001010010000010001001, which could bhe grouped as
00000000101001000.0010001001. If these groups of binary bits are converted to
decimal as 328.137 and concatenated into one decimal number, then the resulting
decimal number is 328137. The last encoding step is the-permutate decimal number
step 546, which permutes the decimal number according to permutation function 544
that is dependent on the date 548 and in particular the month and year and provides a
security feature for the codes. After the permutate decimal number step 546, the
decimal compressed code G,...G.G, 550 may, for example, be 238731. These encoded
codes are then included in a program guide or calendar as in the compressed code
indication 212 of FIG. 8.

FIG. 27 is a flowchart of the method for decoding a decimal compressed code
into channel, date, time and length 560, which is step 414 of FIG. 23. Once the

decimal compressed code G,...G.G, 564 is entered in step 562, it is necessary to invert

the permutation function of steps 544 and 546 of FIG. 26. The first step is the extract
day code step 566, which extracts the day code for the program in the decimal
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provi di ng £ ay o BoM the clock 576, which is implemented by microcomputer 380 in FIGs, 21
and 22. The clock 576 also sends the current month and year to the permutation
function 570, which is dependent on the month and year. Then step 568 performs the
function: if day code is same or greater than current day from clock, then use
permutation function for month/year on clock, otherwise use permutation function for
next month after the month on the clock and use next year if the month on the clock

is December. In other words, since there is provision for preprogramming recording
for one month or 31 days ahead, if the day for the program is equal to or greatér than
the current day of the month, then it refers to a day in the present month; otherwise,
if the day for the program is less than the current day of the month, it must refer to
a program in the next month. The extract day code step 566, which must be
performed before the invert permutation of decimal compressed code step 580, is
accomplished by apriori knowledge of how the permutate decimal number step 546 of
FIG. 26 is performed relative to the day code information.

The selected permutation method §78 is used in the invert permutation of
decimal compressed code step 580. For the example given above, the output of step
580 would be: 328137. The next step is the conve_r{ groups of decimal numbers into
groups of binary numbers and concatenate binary groups into one binary number step
584, which is the inverse of step 542 of FIG. 26 and for the above example would
result in the binary code: 000000001010010000010001001. Then the bit hierarchy
key 588 is used in the reorder bits of binary number according to bit hierarchy key step
586, which inverts step 538 of FIG. 26 to obtain 0000000001001 106000010001001 for
the ahave example, which is ...TL,TL,...C.C,...D.D, 582 corresponding to 536 of
FIG. 26. The next step is to group bits to form three binary numbers TL,, C,, D, and
convert to decimal numbers step S90 resulting in C,, D,, TL, 592, which for the
example above would be: 4, 9, 19, and which are priority vectors for channel, day
and time/length, which in turn are used to lookup channel, day, time and length 604
in priority vector channel (C) table 598, priority vector date (D) table 600, and priority
vector time/length (TL) table 602, respectively.

The lookup local channel number step 606 laoks up the local channel 612 given
the assigned channel number 608, in the assigned/local channel table 610, which is
setup by the user via the CH key 322, as explained above. An example of the
assigned/local channel table 610 is the right twa columns of the assigned/local channel
table 620 of FIG. 28. The correspondence hetween the assigned channel numbers,
such as 624 and 628, and the locali channel numbers, such as 626 and 630 is
established during setup by the user. For the example, FIG. 28 shows an exact
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~mrrespondeﬁce ‘Bétween the assigned channel number S and the local channel number
5. The last step is the append month and year to day to form date step 614. The
correct month and year are obtained from step 568 and are again dependent on whether
the day code is equal to or greater than the day from the clock or less than the day
from the clock. If the day code is equal to or greater thar the day from the clock, the
month and year as shown on the clock are used. otherwise the next month is used and
the next year is used if the clock month is December. The result is the channel, date,
time and length (CDTL) 618, which for the ahove example would be channel §,
February 10, 1990, 7:00PM and 1.5 hours in length.

Another preferred embodiment is an apparatus-and method to enable a user to
selectively record information designated by a digital compressed code. Specifically
this apparatus would allow a user to record for later viewing, detailed information
associated with an advertisement or similar brief description of a service, product, or
any information including public service information.

menory; | 3
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The advertisement could be print advertisement or braadcast advertisement on
television or any other media, such as radio, electronic networks or bulletin boards.
The advertisement would have assaciated with it a digital code, herein referred to as
an I code. In print advertisement the digital code would be printed along with the
advertisement. FIG. 29a shows an example print advertisement 650 for an automobile
and printed in the advertisement is a decimal code for information (I code) 652. This
code can be identified as an I code 652, because the leading digit is a zero, as will be

explained below. As shown in FIG. 29a, the use of I codes is very space efficient,
which is very important in advertising.

FIG. 29h shows an example television broadcast advertisement 654 with an [
code 652. The user would identify this code as a I cade 652, because the leading digit
is zero. It may be very expensive to run a long advertisement during prime time when
the majority of viewers are watching television; however, a short advertisement could
be run during prime time with the I code and then the user could enter the I code into
instant programmer 300, which would command the recording of the longer
advertisement for the automobile during the nonprime time. The additional information
could be broadcast early in the morning, for example, between midnite and six o’clock
in the morning. At this time the broadcast rates are low and it is economical to

broadcast detailed information or advertisements of many items.such as automobiles
and real estate.

It would also be possibie to transmit movie previews at that time of
night.

The reader of print advertisement, the viewer of television and the consumer
of any other media, such as radio. would select what additional information was of
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command the recording of the detailed information late at night. The user could then
view these at his/her leisure.

The instant programmer 300 can be used for recorder preprogramming for
information using I codes; however, there are some important differences when the
device is used for I codes.

A primary difference is that I codes that are entered into the instant
programmer 300 are used within the next twenty four hours. The user would read, see
or hear the advertisement and enter the | code associated with the advertisement into
the instant programmer 300, which would then at the right time sometime in the next
24 hours, and generally in the middle of the night, record the advertisement, by tuning
to the proper channel and turning recording on and off for a video cassette recorder.
In normal recorder preprogramming, using G codes, the instant programmer 300
decodes the television broadcast advertisement 654 into CDTL (channel. date, time,
and length). For an I code 652, the instant programmer 300 would decode the I code
652 into CTL (channel, time and fength) only, because the date is known to be in the
next twenty four hours. Suppose the time is now June 20th at 6 p.m. If a user enters
an I code, which decodes to channel 2, start time 2:00 a.m., and length 10 minutes,
then the VCR would start recording on June 21st at 2:00 a.m. for 10 minutes.

The hardware for the instant programmer 300 used with decimal codes for
information (I codes) can be identical to the design illustrated in FIGs. 15, 16, 17,
17A, 18, 19, 20, 21 and 22 and described in the associated specification.

The flowcharts for the programs that are stored in the read only memory
(ROM) of the microcomputer 380 that execute program entry, review and program
cancellation, and record execution are illustrated in FIGs. 23,.24, and 25, respectively
for use of G codes for preprogramming a VCR for'program recording.

The programs for use of the instant programmer 300 with I codes for recording
information according to this preferred embodiment are in general different; however,
the program for review and program cancellation (see FIG. 24) and record execution
(see FIG. 25) are the same. However, the program that is stored in the read only
memory (ROM) of the microcomputer 380 that executes on entry of an I code is
different and is shown in FIG. 30. The entry of an [ code is determined by inspecting
the leading digit of the entered code. If the leading digit is not zero then a G code has
been entered, because G codes never have leading zeros, and the flowgraph of FIG.
23 will be executed. If the leading digit is a zero then an 1 code has heen entered.
Steps 702. 704, 706. 708 and 710 of FIG. 30 are identical to steps 402, 404, 406, 408
and 410 in FIG. 23. The test for 2 G code or an I code is done in test whether leading
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The flowchart for entry of the I code in FIG. 30 consists of the following steps:
display current date, time and time bars step 702, scan keyboard ta determine if [ code
entered step 704, display I code as it is entered step 706, user checks if correct code
entered step 708, user advances or retards start time by three hours by pressing SAVE
key 316 or ENTER key 318 step 710, test whether leading digit. is zero step 711, user
presses ONCE key 310 step 712, microcomputer decodes I code into CTL step 714,
test if conflict with stored programs step 716, set display as channel, start time and
duration (time bars) step 718, display "CLASH" message step 720, user presses ONCE
key 310 step 722, entry not saved step 724, accommodate conflicting entries step 732,
user presses CANCEL key 304 step 728, enter program on stack in chronological order
step 734. and calculate length of tape required and update time bars step 736. FIG.
30 illusteates the arder and relationships between the steps for 1 code entry. If the user
presses WEEKLY key 308 or DAILY (M-F) key 312 instead of the ONCE key 310,
then the instant programmer 300 will interpret these as if the ONCE key 310 had been
pressed. The stack memory of the enter program on stack in chronological order step
. 734 allaws the user to enter multiple digital cades for information, which will all be
decaded and entered in order into the stack for later execution when the proper time
arrives.

In order to use I codes with advertisements, the I codes have to first be
encoded. FIG. 31 is a flowchart of the methad for encoading channel, time and length
(CTL) for an information broadcast into an I code. This process is done "offline” and
can be implemented an a general purpose computer and is done to obtain a I code 854
that can be included in an advertisement, such as shown .in FIGs. 29aand 29b. I n
general the I codes are encoded to be compressed coded indications, each representative
of, and compressed in length from, the combination of separate channel, start time and
a length indications. In print advertisement and also in television broadcasts, there is
simply not enough area to separately spell out the channel, start time, and length. The
I codes solve this problem by encoding channel, start time and length into one
compressed digital code.

The first step in one preferred encoding methad is enter channel, time and
length (CTL) and validity period step 812 for the supplemental information associated
with an advertisement., The chanael, time and length are self explanatory. The
validity period is necessary, because the encoding and decoding algorithms have a step
in which a scramble occurs. To guarantee that the I code associated with an
advertisement will be able to he used, two overlapping scrambling time periods are
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period. Anoverlapping and skewed second scrambling method would be constant from
February 1st to March 3!st and then change every succeeding two month period. For
an advertisement that would run from anuary 20th to February 10, the first scrambling
method would be used for encoding and decoding; however, for an advertisement that
would run from February 25th through March 9th, then the:second scrambling method
would be used. Thus, the validity period input at the beginning of the encoding
pracess specifies which scrambling method to use.

. The next step is the lookup assigned channel number step 816, which
substitutes an assigned channel number 822 for each channel 818 of the input CTL
814, Often, for example for network broadcast.channels, such ds channel 2, the
assigned channel number is the same; however, for a cable channel such as HBO a
channel number is assigned and is looked up in a cable assigned channel table 820,
which would essentially bhe the same as the first two columns of the table of FIG. 28.
Next, the lookup priority of channel, time and length in priority vector tables step 824
performs a lookup in priority vector channel (C) table 826 and priority vector
time/length (TL) tahle 830 using the indices of channel and time/length, respectively,
to produce the vector C,, TL, 832. The use of a combined time/length (TL) table to
set priorities recognizes that there may be some relationship between these
combinations for additional information. For example, at 2 AM movie previews could
be broadcast and be somewhat longer than other information, but very popular.
Alternately, it is possible to have separate priority tables for time and length.

The channel priority table is ordered so that in general the least frequently used
channels for I codes have high-priority numbers and the most frequently used channels
for I codes have a low priority number, which contributes to deriving shorter I codes
for the most popular supplemental information broadcasts. Note that because the
information broadcasts are least expensive if done on off hours on seldom used
channels, that it is likely that the channels with the lowest priority numbers for G codes
may have the highest priority numbers for I codes. For example, a short G code may
be for channel 2 on Monday at 8 p.m. for 1 hour during prime time, while a short I
code may be for chanriel 17 at 4 a.m. for S minutes. The typical information broadcast
may be only about 3 to 5 minutes compared to the typical 30 to 60 minute program.
An example of the data that is in the priority vector C table 826 follows.

channel 4 7 2 3 | 5 6 I 13 ...
priority 0 1 2 3 4 5 6 7
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because G codes are arranged so that prime time programs will have the shortest G
codes. In the case of I codes, they would be.arranged to have the shortest codes when
the broadcast time is least expensive, which is certainly not prime time. Thus, if the
G codes are encoded for prime time, then the 1 codes are encoded for nonprime time
or the inverse of prime time. The priority for time and length could be arranged in a
matrix that would assign a priority to each combination of start times and information
broadcast lengths so that more popular combinations of start time and length would
have a low priority number and less popular combinations would have a high priority
number, which also contributes to deriving shorter codes for the most popular

suppiemental information broadcasts. For example, a partial priority vector T/L table
830 might appear as follows.

Priority TL Table
TIME 2:30am 3:00am 3:30am 4:00am
Length (hrs)
.1 8 4 7 10
2 12 . 15 13 18
3 20 19 17 30

Alternately as indicated before, separate priority tables couid be constructed for
start times and broadcast length with the lowest priority aumbers given to the most
likely start times for I code broadcasts and most likely broadcast lengths.

Suppose the channel, time and length (CTL) 814.data is channel 5, 3:00am and
-3 hours in length, then the C,, TL, 832 for the abave example would be 4 19. The
mext step is the convert C,, TL, to binary numbers and concatenate them into one
binary number step 834, resulting in the data word «.TLoTL,...C,C, 836. For the
example given above, converting the ...TL,TL,...C.C, 836 word to binary would yield
the two binary numbers: ...0010011, ...0100. The number of binary bits to use in
each conversion is determined by the number of combinations involved. This could
vary depending on the implementation; however one preferred embodiment would use
eight bits for C,, denoted as C, C, C, Cs C, C, C, C,, which would provide for 256
channels, and fourteen bits for TL,, denoted as TL.... TL, TL. TL,, which would
provide for start times spaced every 5 minutes over 24 hours and information
broadcasts in increments of 5 minute lengths for information broadcasts up to 3 hours
in length. This requires about 288*(36+20)= 16,128 combinations, which are
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provided By the 3¥%14= 16,384 binary combinations. Altogether there are 8+ 14 =
22 bits of information TL,,...TL.TL,C,...C,C,. For the ahove example padding each
number with zeras and then concatenating them would yield the 22 bit binary number:
0000000001001100000100.

The next step is to use bit hierarchy key 840, which can be stored in read only
memory 64 to perform the reorder bits of binary number according to bit hierarchy key
step 838. A bit hierarchy key 840 can be any ordering of the ...TL,TL,...C.C, 836
bits and in general wiil be selected so that information broadcasts most likely to be the
subject of timer preprogramming would have a low value I cade 854, which would
minimize keystrokes. The ardering of the bit hierarchy key can be determined by the
differential probabilities of the various bit:combinations as previously discussed. The
details of deriving a bit hierarchy key 840 were described relative to bit hierarchy key

120 and the same method can be used for bit hierarchy key 840. For example, the bit
hierarchy key might be:

TL, G TL,, G, TL, C,
22 21 4 3 2 1

The next step is the insert validity period code step 841. The validity period
code 845 must be at least one bit, but could be mare, and is set by the select scramble
function step 844, which is dependent on the validity period of the information
broadcast, as explained above. The select scramble function siep 844 also selects an
associated scramble method, which provides security for the resulting 1 code 854. The
validity period. code 845 is inserted into the 1 code and is used to designate the
scramble methad to be used during decoding.

FIG. 33 is an illustration-of the problem addressed by the validity period code
845. Suppose a particular scramble method is constant during time span 930 and then
changes at the start of time span 932, and each succeeding two month time span. For
most advertisements, the I code 854 would have to be constant for a period of time,
for example a week for I codes in weekly publications. If the time spans 930 and 932
are two manths as shown in FIG. 33, then a ane week validity period might overlap
both time spans 930 and 932, which would mean that the scramble method would
change during the validity period. To compensate for this, a skewed and overlapping
set of time spans for a second scramble method is provided. For example, time span
934 and time span 936, which are skewed from time span 930 and time span 932 by
one month. The scramble time spans 930, 932 and so on, can be designated by a

validity period code “0". The offset scramble time spans 934, 936 and so on can be
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854, then the scramble method selected would be those valid during time span 930,
time span 932 and so on and the validity peciod cade for that validity period would be
set to "0, as shown by validity period code : 944, The validity period code would also
be Q" for the validity period 942. However, for validity period 940, the validity

periad cade would be set to 1", because that corresponds to the scramble method that
is constant during time span 934.

Noate that if only two skewed time spans are used and the validity period code
is placed in the least significant bit of the binary word in step 841, and the least
significant digit is not scrambled in step 8'46, then once the I code is derived it is
possible when decoding the I code to determine the validity period code merely by
inspecting whether the I code is even or add.

The next step is the combine groups of bits and convert each group into
decimal numbers and concatenate into one decimal number step 842. For example,
after reordering according to the bit hierarchy key and insertion of the validity period
code (suppose its “1" in this example, hecause the validity period is February 25th to
March 9th, for which a validity period code of 1 would he used as shown in FIG. 33),
the code may be 00000000110000000010011, which could be grouped as
0000000011,0000000010011. If these groups of binary bits are converted to decimal
as 3,19 and concatenated into one decimal number, then the resulting decimal number
is 319. The next encoding step is the scramble decimal number step 846, which
scrambles the decimal number accord'mg to scramble function 844 that is dependent on
the validity period 848, such as February 25th through March 9th, for the information
broadcast and provides a security feature for the codes. After the scramble decimal
number step 846, the decimal code I,...I.I, 850 may, for example, be 139. The last
step is to insert a zero (0) for the first digit step 852, so that the code is distinquishable
to the instant programmer 300 as a I code 854. The result for the example would be
0139. These encoded codes are then included in an advertisement, for example as in
the I code 652 of FIGs. 29a and 29b.

FIG. 32 is a flowchart 860 of the method for decading an [ code into channel,
time. and length, which is step 714 of FIG. 30. Note that step 711 of FIG. 30 has
already determined that the entered cade is an 1 code versus a G code, because the first
digit is a zero. First, the I code Of,...1.1, 862 is entered

. Then the zero is deleted in
the remove leading zero step 864 to abtain 1,...1.1, 865.

Next. it is necessary to invert the scramble method of steps 844 and 846 of
FIG. 31. The first step is the extract validity period code step 866. The validity
period code 867 indicates, which of two skewed in time scrambling methods to use.
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876, which is implemented by microcomputer 380 in FIGs. 21 and 22. The clock 876
has the current time, day, month and year. The selected scramble methad 878 is used
in the invert scramble of I code step 880. For the éxample given above, the output of-
step 880 would be: 319. The next step is the convert groups of decimal numbers into
groups of binary numbers and concatenate binary groups into one binary number step
884, which is the inverse of step 842 of FIG. 31 and for the above example would
result in the binary code: 00000000116000000010011. Then the validity period code
would be deleted in step 885, which inver_ts step 841 of FIG. 31, the result being:
000000001 1000000001001. Then the bit hierarchy key 888 is used in the reorder bits
of binary number according to bit hierarchy key step 886, which inverts step 838 of
FIG. 31 to obtain 0000000001001100000100 for the above example, which is
...TL.TL,...C,C,...D.D, 882 corresponding to 836 of FIG. 31. The next step is to
group bits to form two binary numbers TL,, C, and convert to decimal numbers step
890 resulting in C,, TL, 892, which for the example above would be: 4, 19, and
which are priority vectors for channel and time/length, which in turn are used to
lookup channel, time and length 904 in priority vector channel (C) table 898 and
priority vector time/iength (TL) table 902. respectively. For the ahove example, this
would result in looking up channel 5 and time/length of 3 a.m./.3 hours.

The fookup local channel number step 906 looks up the local channel 912 given
the assigned channe! number 908, in the assigned/local channel table 910, which is
setup by the user via the CH key 322, as explained above.

Anather preferred method of encoding and decoding the | codes is the
following, which is similar to the foregoing except where noted. .Channel, time and
length priority tables would be used to encode and decode the I codes, as described
before. The key difference is that the bit hierarchy is no longer-defined in base 2
arithmetic. Rather it is defined in a generalized base arithmetic as shown in the

following table:
Validity Per.

o. of Digits Ch Time Len CodeBits # Combinations Order
1 1 3 2 0* 6 TTL
2 16 3 2 o* 96 CCCC
3 16 30 2 0* 960 TTTT
4 32 75 4 0* 9600 TCTL
5 64 90 8 i 92160 TLCS
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6 64 360 20 1 921600 LLTT
128 720 S0 H 9216000 LLTC
8 128 1440 250 1 92160000 LLLT

* validity period code bit assumed to be equal to zero.
C = channel bit

T = start time bit
L = length bit .
S = validity period code bit

For example, if only one digit is used, there are one channel (1C), three start
times (3T's) and two length (2 L’s), i.e. 6 combinations. It is assumed that the I code
before appending the leading zero has only one digit and that in this case both the
encoding and decoding methods understand that the validity period code is "0". With
two digits, there are in addition 16 times more C’s (i.e. 16 C’s), so that there are now
3x2x16 = 96 combinations in the first 2 digits. With three digits, there are now 10
times more T's so that there are now 3 (from digit 1) x 10 (from digit 3) = 30 T's.
The total number of combinations equals 3x2x16x10 = 2x30x16 = 960 in the first 3
digits. With four digits, there are now 2 more time C’s, 2 more times L's and 2.5
times more T's, so that the number of combinations increases by 2x2x2.5 = 10 times.
There are now 9600 combinations in the first 4 digits. With five digits, there are 2
more times C, 1.2 more times T's, 2 more times L's and an extra bit for scrambling
so that there are now 2x1.2x2x2 = 9.6 times more combinations = 9600x9.6 = 92160
combinations. ‘One way to obtain a non-integral number of times such as 1.2 or 1.25
or 2.5 times is essentially by providing a table which defines the range of values for
each number of digits that corresponds to the ahove table,

Thus, steps 834 and 838 in FIG. 31 would be-implemented in this preferred
embodiment in the manner indicated above and there are other subtie changes such as
the handling of the assumed validity period code as indicated above for cases with four
or fewer digits in the 1 code not counting the leading zero. [ code decoding would be
the reverse of the encoding method.

An example of the encoding to reduce the number of digits in the 1 code is

shown below. In this example. suppose one variable is represented by the digits

DA,.DA. and ranges from 0 to 24, where DA, ranges from 0 to 2 and DA. ranges
from 0 to 9 and another variable DB ranges from 0 to 3, so the total number of values
being encoded is 25%4 = 100. It is possible to represent the first variable by two
digits and the second varible by one digit; however, that is inefficiept, because it would
require the listing of three digits. The number of combinations of the two variables
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is only 25%4 = 100, so it is possible to represent the combination of the variables in
only 2 binary coded decimals. The desire is to encode the DA,,DA, and DB, which
are 3 digits into two binary coded decimal digits d, and d,, where the permissiblé
values of d, and d, range only between 0 and 9.

This is possible as shown in the table below, where the encoding algorithm is
the following:

A3*2' + A2%2° = DA,

Al = DA, unless DB > 2 & DA, = 2,
then Al = DA, + 5

B2*2' + B1*2° = DB unless DB > 2 & DA, = 2,
then B2*2' + B1*2° = DB - 2

The resulting binary coded decimals are denoted d., which equals
A3*2'+ A2*2°+B2*2'+B1*2° and ranges from 0 to 9, and d,, which ranges from 0
to 9 and equals Al. | .

Once encoded. the binary coded decimals d. and d, can be decoded by first
representing them in binary form and then deriving DA2,DA! and DB as follows:

DA, = A3*2! + A2%2°

DA, = Al unless A3 = | and Al > §5,
then DAl = AI-5

DB = B2*2! + B1*2% unless Al > 5,
then DB = (B2+1)*2' + BI*2°

DA,,DA. DB d. d, Decimal Encoding
A3 A2 B2 Bl Al d, d,
0 0 0 0 0 0 0 0 o0
1 0 0 0 0 0 1 0 1
2 0 0 0 0 0 2 0 2
3 0 0 0 0 0 3 0 3
4 0 0 0 0 0 4 0 4
5 0 0 0 0 0 S 0 5
6 0 0 0 0 0 6 0 6
7 0 0 0 0 0 7 0 7
8 0 0 0 0 0 8 0 8
9 0 0 0 0 0 9 c 9



22 Theia’ﬁérarUS’fUrm

Usiing conpressed codes of claim 15 that further

conprises§ f ab@ &QWOV!W a plurality of protocol sets of transmt
si gnal s clpupl ed "10° to said neans for renote control; and neans
for sele |ngmdmpk9kubﬁhdsei of transmt,.,signals for a partlcular means for
recordi ngi_23. A met hod Jof using conﬁPessed codes for information
broadcast 1575~ s B ordlqg co rlsgpg thg st eps of provi di ng an
advertlsenenﬁlmhereln said a vertusene

0 !

(o

12
13
14
15
16
17
18
19
20
21

22
23

L]
$a

O 00 ~ OV W W N -0

bt et pma et bt Be  fmd  pan  Rea b
OV 0~ OV W bW N = O

[
(=
_.—-—-—_-—-_—-——u——-—-——-—-——-—-—‘—-“-QOOOOOOOOOOOOOC

—_ e O 0 O OO OO0 000 O O O O 00 C O O = om0 000 O C OO

[ &)
S mma st A e s e bmm e Pt Mk bmt e B s fma e e e s e am O O O O O O OO OO OO OO

O O L i I 1 th L th A A N e s e s s bu e e oma e 00 00 00 0 00 B B A B OHA L A DN

O 0 0 OO0 0 0 0O OO0 00000 0000 C 0O & O OO0 00 oOO0COCoCOo o
_ O O 00 d N DB WK o= OO 00NN D W o O A W=D 000N Ds W
- O 00 4 O\ B W N = O WO N AWV D W = O A W = O WO 0NN B W N = O



{

N1 SHEET
o L : .
associ at dsconpresseél«%1 oge |having at | east one digit and each

representatlvgﬁggﬁﬂﬁag gndressed in length from the conbination of the

k

i ndi vi dual of-day and length data but not date data, for a
broadcastf 7 entering said conpressed code
associ at gd mnth sald advertlsenent traﬁ?forn1ng sai d conpressed code into
a binary ‘nusber—— #g t he bItS in said binary number to obtain a
reor dered bi r?&ry corrpre’ssed tode; Osepafati nd sai & reorderf®ed Binary
conpressed c@de into channel | ting 25 ¢ i 3 and lepgty priority
I ndi ces; 24 1 i 0 0 l 4 5 4
0 2 0 0 1 0 0 2 0
| 2 0 0 l 0 l 2 1
2 2 0 0 ! 0 2 2 2
3 2 0 0 1 0 3 2 3
4 2 0 0 1 0 4 2 4
S 2 0 0 i 0 S 2 5
6 2 0 0 1 0 6 2 6
7 2 V] 0 1 0 7 2 7
. 8 2 0 0 l 0 8 z 8
9 2 0 0 1 0 9 2 9
10 2 0 1 1 0 0 6 0
i1 2 0 l 1 0 | 6 1
12 2 0 1 1 0 2 6 2
13 2 0 1 1 0 3 6 3
14 2 0 1 1 0 4 6 4
15 2 0 { 1 0 S 6 5
l§ 2 0 1 | 0 6 6 6
17 2 0 1 1 0 7 6 17
18 2 0 I 1 0 8 6 8
19 2 0 1 1 0 9 6 9
20 2 ] 0 0 0 5 8 S5
21 2 I 0 0 0 6 8 6
22 2 1 0 0 0 7 8 7
23 2 i 0 0 0 8 8§ 8
24 2 i 0 0 0 9 8 9
0 3 0 0 I 1 0 3 0
I 3 0 0 i 1 1 3 1
2 3. 0 0 1 1 2 3 2
3 3 0 0 I l 3 3 3
4 3 0 0 i l 4 3 4
5 3 0 ¢ i 1 5 3 5
6 3 0 0 i I 6 3 6
7 3 0 0 | I 7 3 7
8 3 0 0 { i 8 3 8



prowvi di ng pri &Mn,@é}ﬂd channel, tinme and length; using said
channel, ting and Il ength priqriity indices to derive channel, tine and

| engt h commands f dGMARI89prijodity vectors for channel, tinme and | ength;
conparing theg tji me-of-day cofmgnds to the output of a clock for a 30
predet erm ned reraTom "SereCtiing thy.channel specified in the channel
command afterl._the predetermngd relation is found to exist; enabling
recordinggby the vigleo cgssetig recorderyof tge videossi gnals on the

sel ected c(:)hannel by conmmenci ng] recolrdi ngl after the pr_e,deterrri ned rel ation
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Note if the weights of the A3, A2, B2 and B1 bits are 20, 10, 50, and 25, that
the weighted sum of the bits plus the Al digit sequence properly from 0 through 99,
for the example table above, except for what should be the weighted sums 70 through
74 and 95 through 99 combinations. which have instead a weighted sum of 25 through
29 and 50 through 54, respectively. This results in the logic above that recognizes that
DA, never exceeds the value 4. This is used to advantage to keep d, within a binary
coded decimal value of 0 to 9 by replacing what should be a 1 in B2 with a zero and
adding 5 to Al, therehy resulting in the difference of 5-50 = - 45 between the
expected 70 and resulting 25 and the expected 95 .and resulting 50, for example. As
shown in the lagic above, simple tests determine the proper encoding and decoding.

In summary the apparatus and methods described enable a user to selectively
record additional information associated with a printed or broadcast advertisement,
which would be broadcast on a television channel at a later time. The user enters the
digital code (I code) associated with an advertisement into a unit with a decoding means
which automatically converts the I code into CTL (channel, time and length). The unit
within a twenty four hour period activates a VCR to record information on the
television channel at the right start time for the proper iength of time. The additional
information could be broadcast on a television channel early in the morning, for
example, hetween midnite and six o’clock in the morning, when the cost of broadcast
time is low and it is economical to broadcast detailed information or advertisements of
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many items, such as automobiles, real estate and movie previews. The user can then
view this information at his/her leisure. This invention will allow the user an
unprecedented capability to control access to desired information without having to be
continually glued to the television. It will also provide a new and cost effective means
for advertisers to explain their goods and services.

It is thought that the apparatus and method for using compressed codes for
scheduling broadcast information recording of the present invention-and many of its
attendant advantages will be understood from the foregoing description and it will be
apparent that various changes may be made in the form, construction and arrangement
of the parts thereof without departing from the spirit and scope of the invention or
sacrificing all of its material advantages. the form hereinhefore described being merely
a preferred or exemplary embodiment thereof,
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I. An apparatus for using compressed codes for information broadcast

recording that comprises:

means for entering compressed codes each having at least one digit and
each representative of, and compressed in length from, the combination of channel,
time-of-day and length commands for a information broadcast;

means for decoding a compressed code having at least one digit into
channel, time-of-day and {ength commands;

means for recording coupled to said means for decoding; a clock for
providing an output as a function of time coupled to said means for decoding;

means for selecting a channel to record in response to said decoded
channel commands;

means turning said means for récnrding on in response to
comparison of said dec time-of-day commands with said clock output; and
means turning said means for recording off in response to

comparison of the record on time with said decoded length commands.

2. The apparatus for using compressed codes of claim 1 wherein:

said means for decoding a compressed code into channel, time-of-day
and length commands performs the decoding as a function of said clock output.

3. The apparatus for using compressed codes of claim | wherein said
means for entering a compressed code comprises:

means for remote control having a signal transmit means for
communicating said compressed code to said means for decoding.

4, The apparatus for using compressed codes of claim 1 wherein said

means for entering a compressed code comprises a keyhoard.

S. An apparatus for using compressed codes for information broadcast
recording that comprises:

means for remote control;
means for entering compressed codes each having at least one digit and
each representative of, and compressed in length from, the combination of channel,

time-of-day and length commands for a information broadcast coupled to said means
for remote control; e

L
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: The methoél Qf claim9, 23, or 63 V\/n
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t he cl ock WIJ I[ conpar e Wlthl n"a preset tine to said ti nds

20 ey LA systgg for the automatic recording of an
I nformati on hr..o.a.dna_sl on.a. Le,@order conprising: an advertisenent having a

uni que conpressed Cotqgﬂls fQPb&ﬁ&.hQ'a compressed code having at least one digit into
channel, time-of-day and length commands coupled to said remote control;
means for recording;

means for transmitting channel, time-of-day and length commands from
said means for remote control to said means for recording;

a clock for providing an output as a function of time coupled to said
means for recording;

means for selecting a channel to record in response to said decoded
channel commands;

means for turning said means for recording on in response to
comparison of said decoded time-of-day commands with said clock output; and

means for turning said means for recording off in response to
comparison of the record on time with said decoded length commands.

6. An apparatus for using compressed codes for information broadcast
recording that comprises:
means for universal remote contro! capable of learning pretocols of

different remote controller with which said means for universal remote contol
interfaces; '

means for entering compressed codes each having at least one digit and
each representative of, and compressed in length from, the combination of channel,
time-of-day and length commands for a information broadcast coupled to said means
for universal remote control;

means for decoding a compressed code.having at least one digit into
channel, time-of-day and length commands coupled to.said universal remote control;

' means for recording;

means for transmitting channel, time-of-day and length commands from
said means for universal remote control to said means for recording;

a clock having an output as a function of time coupled to said means
for recording;

means for selecting a channel to record in response to said decoded
channel commands;
means for turning said means for recording on in response to
comparison of said decoded time-of-day commands with said clock output; and
means for turning said means for recording off in response to
comparison of the record on time with said decoded length commands.
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commands; and

wherein said means for decoding a compressed code into channel, time-

of-day and iength commands performs the decoding as a function of said second clock
output. '

8. The apparatus for using compressed codes of claim 5 or 6 that further
comprises:

a stack memory coupled to said means for decoding a-compressed code
for storing a plurality of channel, time-of-day and length commands;

a second clock having an output as 2 function of time coupled to said
means for decoding a compressed code into channel, time and length commands; and

wherein said means for decoding a compressed code further comprises
a means for periadically comparing said time-of-day commands in said stack memory
and transmitting said channe!, time-of-day and length commands to said means for

recording when said time-of-day commands have a predetermined relation with said
second means for keeping time.

9. A method of permitting information broadcasts to be recorded by a
recorder for time shifted viewing comprising:

providing a remote controller having a.means for transmitting signals
to the recorder and a clock with an output as a function of time;

entering into said remote controller compressed codes each having at
least one digit and each representative of, and compressed in length from, the
cambination of channel, time-of-day and length commands for a information broadcast;

decoding each compressed code to obtain channel, time-of-day and
length commands;

providing a memory;

storing each said channel, time-of-day and length commands into said
memory;

reordering said channel, time-of-day and length commands in said
memory into temporal order:

comparing the time-of-day commands of the temporally earliest in time

* [ L M S *
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and: the tine ?‘%&f&ﬁ J:Big n[ broadcast is to star trh,glege, ad from sal d
conpressed cpded i ndi cation. : The system of . cI ’m mﬁcﬂhe nmeans

for autonmati ¢all ;@,@qﬁ@c&ﬁﬁ@% ng fecordi ng conpri ses: cei ving
the representati onof the digits of each of the 35 npressed
coded i ndi cafi onsra decoder fpr deceggli ng the represent ation of each of the
conpr essed céded |nd| catlons |hto correspondi ng separate channel tinme and

l'ength copmRNESsaid memory to the output of the clock for a predetermined relation;

transmitting channel select and record on commands to the recorder
after the predetermined relationship is found to exist;

selecting the channel;

recording the information broadcast;
measuring length of time from transmitting record on command; and

transmitting record off commands to the recorder when the measured
length of time compares with said length command.

10. The method of claim 9 whereii the steps-of selecting and recording are
performed by a video cassette recorder.

11. The method of claim 10, 23 or 63 wherein the step of selecting
comprises selection by a cable box.

12. The method of claim 10, 23, or 63 which further comprises the step
of advancing said time-of-day command by a predetermined number of hours.

13. The methaod of claim 10, 23, or 63 which further comprises the step
of retarding said time-of-day command by a predetermined number of hours.

14, The method of claim 10, 23, or 63 which further comprises the step

of: .
transmitting said channel select, record on, and record off commands
in forward, backward, left, right and downward directions.from said remote controlier.

15. An apparatus for using compressed codes for information broadcast
recording that comprises:
means for remote control having a means for transmitting signals;
means for entering into said means for remote control compressed
codes each having at least one digit and each representative of, and compressed in
length from, the combination of individual channel, time-of-day and length commands -
for a information broadcast;

means for decoding each compressed code into channe, time and length
commands coupled to said means for remote control;

means for storing said channel, time-of-day and length commands in
said remote control:

A
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turning on the recording
commenci ng at—t

—r~Fe-speci f1 ed by the tinme commands and

a clock with an output as a function of time coupled to said remote
control;

a means for reordering said channel, time-of-day and length commands

in said means for storing into time-of-day temporal order;

a means for comparing said time-of-day commands of the temporally
earliest in time entry in said means for storing to the output of the clock for a
predetermined relation; .

a means coupled to said remaote control for transmitting channel select
and record on commands to a recorder after the predeterinined relationship is found to
exist;

a means for measuring length of time from transmitting a record on
command coupled to said remote control; and

a means for transmitting record off commands when the measured
length of time of recording compares with said tength command.

16. The apparatus of claim 15 which further comprises:
a channe! selector responsive to said channel select commands; and

a means for recording the information broadcast responsive to said
record on and record off commands.

17. The apparatus of claim 16 wherein said channel selector comprises a
cable bhox.
18. The apparatus for using compressed codes of claim 1, 5. 6 or 15 which

further comprises:

means for substituting a local channel nuinber for a channel number in
said channel command.

19. The apparatus of claim 1, 5. 6, 15, or 44 further comprising:

means for warning a user that said clock output will compare within
a preset time to said time-of-day commands.

20. The apparatus of claim 5, 6, 15, 32 or 35 that further comprises:

means for transmitting simultaneously in forward. backward, left, right
and downward directions,

—
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terivi nati fg Fecording aftéar jthe | ength of time s!oels > adeg¢ngt h
command. 29.§ AR .Q@mg’pf claim 28 wherein said If tor further
conpri ses |a yi deo cassette riecorder and a cable boXt system for

aut omat i caf | i-—centralling=r €cording by ‘a recorder of a channel of video
signal s ungler control of a channel cggmand begi nning at the tine-of-day
speci fi ed By-—a=tFwe-af=day comuand, and for the length of tine specified by

a | ength commang, t hﬁle%ﬁ{fﬁt‘ﬁ GORM Pl 9%, 155 44 that further comprises; an

i nput for receiving representations of c¢oipresse e I"¢at i ons,
P J meags for advancing time-of-day commands decoded from a

compressed code by three hours; and

means for retarding time-of-day commands decoded from a compressed
cade by three hours.

22. The apparatus for using compressed codes of claim 15 that further
comprises:

means for storing.a plurality of protocol sets of transmit signals coupled
to said means for remote control; and

means for selecting a protocol set of transmit signals for a particular
means for recording.

23. A method of using compressed codes for information hroadcast
recording comprising the steps of:
providing an advertisement wherein said advertisement has an
associated compressed code having at least one digit and each representative of, and
compressed in length from, the combination of the individual channel, time-of-day and
length data for a broadcast;
' | entering said compressed code associated with said advertisement;
transforming said compressed code into a binary nur.nber;

reordering the bits in said binary number to obtain a reordered binary
compressed code;

separating said reordered binary compressed code into channel, time
and length priority indices;
providing priority vectors for channel, time and length;
using said channel, time and length priority indices to derive channel,
_time and length commands from said priority vectors for channel, time and length;

comparing the time-of-day commands to the output of a clock for a
predetermined relation;

selecting the channel specified in the channel command after the
predetermined relation is found to exist;

enabling recording by the video cassette recorder of the video signals

on the selected channel by commencing recording after the predetermined relation is
found to exist; and

utilizing the length command to terminate the recording.
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\d expandi ng any sai
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The system of claim 30 wherein the input and
decoder ‘é?rﬁét‘ﬁsﬂ}?t gﬁ’?&f part of a video cassette recorder.

extracting a validity period code from said compressed code;

using said validity period code to select a scramble method for
unscrambling said compressed code to obtain a unscrambled compressed code;

converting groups of decimal numbers of said unscrambled compressed
code to groups of binary numbers;

concatenating said groups of binary numbers into one binary number;
and

deleting said validity period code from said one binary number.

25. The method of claim 9, 23 or 59 further. comprising-the step of:

substituting 2 local channel number for a channel number in said
channel command.

26. The method of claim 9, 23, or 63 wherein the step of comparing
further comprises the step of warning a user that the output of the clock will compare
within a preset time to said time-of-day commands.

217. A system for the automatic recording of an information broadcast on
a recorder comprising: |
an advertisement having a unigue compressed coded indication
comprising a set of digits and representing the channel on which such information
broadcast will appear, the time such information broadcast is.to start, and the length
of such information broadcast; and
a means for automatically controlling recording of signals by a recorder
comprising means for receiving representations of the digits of the compressed coded
indications from the advertisement and for enabling such recorder to commence
recording information broadcast signals on the channel and at the time and terminating
after the length of time represented by said compressed coded indication.

28. The system of claim 27 wherein the means for automatically controlling
recording comprises:

an input for receiving the representation of the digits of each of the
compressed coded indications:

a decoder for decoding the representation of each of the compressed
coded indications into corresponding separate channel time and length commands;
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= system of cl |S|ng a renote
I g i nput. 33. Q&wé 4i'm31 or 32
wherein the recor vi deo cassette ncludes

g whet her said co

control means{fqr _interpretins
coded i ndi cat ijon” F6r a i nformation bré®adcast has been recei ved by the video
st em of claim 33 wherein said control neans

DD

cassette recory
conprises a m or opr o8 ebmme!. seBStor for selecting the channel identified in the channel
command; and

an on/off controller for enabling recording by the recorder of the
information broadcast on the selected channel and comprising means operative for
turning on the recording commencing at the time specified by the time commands and
terminating recording after the length of time specified by the length command.

29.  The system of claim 28 wherein said channel selector further comprises
a video cassette recorder and a cable box.

30. A system for automatically controlling recording by a recorder of a
channel of video signals under- control of a channel -command beginning at the
time-of-day specified by a time-of-day command, and for the length of time specified
by a length command, the system comprising:

an input for receiving representations of compressed coded indications,
each representative of, and compressed in leagth from, the combination of one of each
said channel command, time-of-day command, and length command; and

a decoder for decoding and expanding any said compressed coded

indication to individual channel command, time-of-day command, and length command
for control of the recorder.

31. The system of claim 30 wherein the input and decoder are an integral
part of a video cassette recorder.

32.  The system of claim 30 comprising a remote transmitter which
comprises said input.

33. The system of ciaim 31 or 32 wherein the recorder comprises a video
cassette recorder and includes control means for interpreting whether said compressed

coded indication for a information broadcast has been received by the video cassette
recorder.

34. The system of claim 33 wherein said control means comprises a
MICTOProcessor.
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37.

comprises said input and decoder.

36.

The system of claim 35 wherein said

renote controller capable

renote controllers with which said
The system of claim 31 or 35

““fhe system of claim 30 comprising a remote hand transmitter which

The system of claim 35 wherein said remote handheld transmitter

comprises a universal remote controller capable of learning protocols of different
remote controllers with which said universal remote controller interfaces.

37.

entry device.

38.
microprocessor.

39.

The system of claim 31 or 35 wherein said input comprises a keyboard
The system of claim 31 or 35 wherein said decoder comprises a

The system of 30 comprising a clock for providing an output as a

function of time and wherein the decoder comprises means for generating said channel,
time-of-day and length commands as a function of the output of the clock.

40.

The system of claim 30 wherein said decoder comprises:

means for converting said compressed coded indication into a binary

number;

means for reordering the bits in said binary number to obtain a
reordered binary compressed code;

means for grouping said reordered binary compressed code into channel
time and length priority numbers; and

means for using said channel, time and length.priority numbers to
derive said channel, time-of-day and length commands.

means for substituting a local channel numher for the channel number

in said channel command.

41.

The system of claim 40 comprising a clock providing an output as a

function of time and wherein said means for reordering the bits in said compressed
code comprises means for reordering the bits as a function of the output of the clock.

42.

The system of claim 40 comprising a clock providing an output as a

function of time wherein said means for deriving said channel, time-of-day and length

commands comprises means

for deriving said channel,

commands as a function of the autput of the clock.
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means for en[?a#a{ ing-sai-d-dhannel , time-of - day an ds as a
function off the output of the cl ock.-620. The system of cI aim 30 wherein

sai d decoder= CORpFFses~means for converting said conpressed coded
i ndication intd3a biThelsystéi@PElaim 30 wherein said decoder comprises:

means for converting said compressed coded indication into a of
generalized base number;

means for reardering the bits in said generalized base riumber to obtain
a reordered generalized base compressed code;

means for grouping said reordered generalized base compressed code
into channel, time and length priority numbers; and

means for using said channel, time and length priority numbers to
derive said channel, time-of-day and length commands.

44. The system of claim 30 further comprising:

a clock providing an output as a function of time;

means for comparing the time-of-day to the clock output for a
predetermined relation;

a channel selector for selecting the channel specified in the channel
command after the predetermined retation is found to exist; and

an on/oft controller for enabling recording by the recorder of the video
signals on the selected channel comprising means operative for turning on the recording

after the predetermined relation is found to exist and for utilizing the length command
to terminate the recording.

45. The system of claim 44 wherein: _
said channel! selector further comprises a cabie box; and

said on/off controller and the recorder further comprise a video cassette
recorder.

46. The system of claim 30 wherein said decoder comprises:
means for entering encoded data into the decoder;
means for decoding said encoded data to determine channel, time and
length of the channel of video signals to be recorded; and
means for generating control commands from said encoded data for
selection of said channel of video signals for recording and for control of a recorder
to start and stop the recording of the selected channel by.the recorder.
47. In a system for automatically controlling recording of channels of
television information broadcasts by a video cassette recorder, apparatus for decoding
encoded data, where the data comprises channel. time and length of the information
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bi nary conpr ﬁyérr@a RS for grouping said mw(ﬂM"!ﬁy conpr essed
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code i nt o ichH nd Iength priority numb

sai d chanrfmel_,_-une -8 Legg»*h priori ng nunber.s to derive said channel,
time-of -day and ["ength corrmands 3for substituti ng a | ocal channel
nunber fort

; Toer in sal d channel command. 41. The system of
cl ai m 40 dﬁﬁ;ﬂt&%m@wmrmmmm-ﬂnm ng an output as a

means for entering the encoded data into the apparatus;

means for decading said encoded data to determine channel, time and
length of the information broadcast to be recorded; and

means for generating contro! commands from said decoded data for
selection of a channel for recording and for control of the video cassette recorder to
start and stop the recording of the selected channel by the video cassette recorder.

48. The system of claim 47, said apparatus further comprising a cable box

responsive to said means for generating control commands from said decoded data for
selection of a channel.

49. A method of programming a system for automatically controlling

recording by a video cassette recorder of a channel of video signals specified by a

channel command beginning at the time-of-day specified by a time-of-day command

and for the length of time specified by a length command, the steps comprising:
receiving compressed coded indications, each representative of the

combination of one of each said channel command. time-of-day command, and length
command; and

decading and expanding any said compressed coded indications to
individual said channel command, time-of-day command and length command for
contro} of the video cassette controller.

50. The method of claim 49 comprising the step of receiving the
compressed coded indication in the video cassette recorder.

Si. The method of claim 49 comprising the step of receiving the

compressed coded indication in a transmitter remote from the video cassette recorder.

52. The method of claim 50 or 51 wherein the step of receiving comprises
the step of interpreting whether said compressed coded indication is a decimal
compressed code for an information broadcast by inspecting whether the leading digit
in said compressed coded indication has a predetermined value.

53. The methad of claim 52 wherein the step of interpreting is performed
by a microprocessor. ‘
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function: of Btz ol e M irisaid means for reordering the bits in said

conpr essed c de conprlse ans for reordering the bits as a function of

t he out put pf} t@&%&f@g 42 ,  The system of claim40 conprising a clock
provi di ng ai

_0

n |€)ut put as a fdpctlon of time wherein said neans for deriving
sai d channel , FFme=of~day~and. | engt h-@enmands conpri ses means for deriving
sai d channel IerE of - day .andi | ength commands as a function of the output
of the clock. 54~ The method of claim 49 comprising the steps of receiving the

compressed coded indication and decoding and expanding the compressed coded
- indication in a transmitter remote from the video cassette recorder.

55. The method of claim 49 further comprising the step of using a remote
handheld transmitter, which interfaces with difterent remote controllers for learning the
protocols of the different controliers.

56.  The method of claim 51 or §5 wherein the step of receiving comprises
the step of inputting the compressed coded indications.with a keyboard entry device.

57. The method of claim 50 or 54 wherein the step of decoding comprises
the step of decoding the compressed coded indication with a microprocessor.

§8. The method of claim 49 wherein the step of decoding and expanding

comprises the step of performing said decoding and expanding as a function of the
output of a clock.

59. The method of claim 49 wherein the step of decoding and expanding

comprises the steps of:

transforming said compressed coded indication into a binary number;

providing a bit hierarchy key that specifies the reordering of said binary
number;

reordering the bits in said- binary number .according to said bit
hierarchy key to obtain a reordered binary compressed code;

separating said reordered binary compressed code into channel, time
and length priority indices;

providing priority vectors for channel, time and length;

using said channel, time and length priority indices to derive channel,
time and tength commands from said priority vectors for channel, time and length.

60. The method of claim 59 wherein the step of reordering comprises the
step of performing said reordering as a function of the output of a clock.

61. The method of claim 59 wherein the step of deriving comprises the step
of performing said deriving as a function of the output of a ciock.
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2o.4dc b claim 30
5 ¥ means for convéﬂl[’@ﬁ%}ﬁ%ressed coded
i ndi cat i n nto a Qf_ g_enéral i zed base nurrber dering the bits
in said

erati-zed base n inber to ob%%4in 5

a reordered
gener al i zgd e wressed code; neans for grouping said reordered
general i zed basé2 conpime greghpd oS izim A9 vhasein tag step pdecadine pahgrmndipgor ity
nunbers; adprises the steps of:

converting said compressed caded indication into a of generalized base
number:

reordering the bits in said generalized base number to obtain a
reardered generalized base compressed code;

grouping said reordered generalized base compressed code into channel,
time and length priority numbers; and

using said channel. time and length priority numbers to derive said
channel, time-of-day and length commands.

63. The method of claim 49 or 51 further comprising the steps of:
comparing the time-of-day commands to the output of a clock for 2
predetermined relation;

selecting the channel specified in the channel command after the
predetermined relation is found to exist;

enabling recording by the video cassette reeordqr of the video signals
on the selected channel by commencing recording after the predetermined relation is
found to exist; and

utilizing the length commant to terminate the recording.

64. The method of claim 49 wherein the step of dwodmg and expanding
comprises the steps of:

entering encoded data into the decoder;

decading said encoded data to determine channel; time and length of
the channel of video signals ta be recorded; and

generating control commands from said encoded data for selection of
said channel of video signals for recording and for control of the video cassette

recorder to start and stop the recording of the selected channel by the video cassette
recorder.

65. An advertisement in any media for combined direct consumption by a

consumer of said media and for use in automatic recording of an information broadcast
. for future viewing, the combination comprising:

" an advertising section: and

an additional unique caded indication for said information broadcast
placed in said advertising section.
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pr edet er m{ned~rer-ation T -66-
for sel ectf.i_nq t he channel specified in the channel command after the

j tin ()”'f"-"Efay]aTd | ength commands. 10 44
fiurit hsﬂﬁ ARN®9%i ng3 a clock providing an out
for corrparlngltHle time-of-day to the clock 0

Ll

predet ermi ned @l at i QY JRvefRbitht (o? FailSs whBflin the unique code indication

comprises a leading digit with a predetermined value.

67.  ‘The advertisement of claim 66 wherein the sum of the number. of digits
of the unique coded indication is less than the sum of the number of digits in all of the
individual representations of channel, time-of-day and length.

68. A method of creating an advertisement for combined direct
consumption by a consumer of said media and for use in automatic recording of
information broadcasts for future viewing, comprising the steps of:

creating an advertising section;

creating a unique coded indication representing the channel, the time-
of-day, and the length of time for a information broadcast associated with said
advertisement; and |

placing in said advertising section, the unique coded indication for said
information broadcast.

69: The method of claim 68 wherein the step of creating a unique coded
indication for said information broadcast comprises the step of:
creating the unique coded indication wherein the sum of the number of
digits of the unique coded indication is less than the sum of the number of digits in all
of the individual representations of channel, time-of-day and length.

70. The methad of claim 68 wherein the step of creating the unique coded
indication comprises the step of encoding that minimizes the number.of digits in said

unique coded indication for information broadcasts most likely to be selected for
recording for future viewing.

71. The method of claim 69 wherein the step of creating the unique coded
indication comprises the step of"

encoding the unique coded indication based on probabilities assigned
to the channel, time-of-day and length of time.

72. The method of claim 68 wherein the step of creating a unique coded
indication comprises the steps of:

creating a representation for each of a channel time of day and length
for any information broadcast;
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conpri sing neans turning on
the recér w@@eﬂ&% ﬁ??c?hegp[edeterm ned relation i Hm Hﬂmmt and for
utilizimgjthe 1ength copmand 20 61 to recor di ng.
45. The Ssysteimof—cI al mj44 V\,herel n: “said channel sel ector further
conprisgs a cable box. onl.off contralle rder further
conpri seT& Vi deo_cass lpgéalggepr&en ation to erive 3 P} rnun%gr c gwg’em of

cl ai m 30 wime and lengihcrepresemtitiong;onpr i ses:

converting the priority numbers into a binary number for each of said
channel, time and length commands;

reordering the bits of said binary numbers to obtain a compressed code
of binary bits; and

converting the compressed code of binary bits into one said unique
coded indication.

73. The method of claim 72 wherein the step of reordering comprises the

step of performing said reordering as a function-of a bit hierarchy key.

74, The method of claim 72 wherein the step of converting comprises the

step of performing said converting as a function of the output of a clock.

75. The method of claim 72 wherein the step of reordering comprises the

step of performing said reordering as a function of the output of a clack.

6. The method of claim 72 wherein the step of using said representation

to derive a priority number comprises the step of performing said derivation as a
function of the output of a clock.

77.  The method of claim 68 wherein the step of creaiing a unique coded
indication comprises the steps of:

~ creating a representation for.each of a channel, time of day and length
for any information broadcast;

using said representation to decive a priarity number for said channel,
time and length representations;

converting the priority numbers into a generalized base number for
each of said channel, time and length commands:

reordering the bits of said generalized base numbers to obtain a
compressed code of generalized base bits: and

converting the compressed code of generalized base bits into one said
unique coded indication.

78. An advertisement on a display medium for combiined direct

consumption by a consumer of said media and for use in automatic recording of
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means’ f or t%*f;‘"‘af—ﬁ@ _%ﬂeeéled‘__data into the decoder; nemrg%hgegqas@e&, adiingq sai d

encoded datta {to channel time and 30 of the
channel of jvi de&gﬁﬁégg?gt be recorded; and neans fo ontroI
commands f rforh sai d encoded dctta for selection of sai d deo

si gnal s for} recordifig and For control € a recorder to start and stop the
recordi ng of .t.h annel by the recorder. 35

47. In a mfmtnem:f lmaralasm)ﬁutﬁlwed vigwingnthe shinbingtionewopeising: of channel s of
television informatio mq@gsgeg iddY afig Vi deo cassette recorder, apparatus

for decodi ng encoded ata whet e the ata canpr.i ses channel, t| me and
| ength of the infornath awique coded indication for said advertisement positioned on the

display medium in said advertising section.

79. The advertisement of claim 78 wherein the unique code indication
comprises a leading digit with a predetermined value.

80. The advertisement of claim 79 wherein the sum of the number of digits
of the unique coded indication is less than the sum of the number of digits in all of the
individual representations of channel, time-of-day and length.

81. A method of creating an advertisement on a display medium for
combined direct consumption by a consumer of said media and for use in automatic
recording of information broadcasts for future viewing, comprising the steps of:

creating on the display medium an advertising section;

creating on the display medium a unigue coded indication for said
advertisement, the coded indication representing the channel, the time-of-day, and the
length of time for said information broadcast associated with said advertisement; and

placing in said advertising section, the unique coded indication for said
information broadcast.

82. The method of claim 81 wherein the step of creating on a display
medium a unique coded indication for said advertisement comprises the step of:
creating the unique coded indication wherein the sum of the number of
digits of the unique coded indication is less than the sum of the number of digits in all
of the individual representations of channel, time-of-day and length.

83. The method of claim 82 wherein the step of creating the unique coded
indication to have less digits comprises the step of:
encoding the unique coded indication based on probabilities assigned
to the channel, time-of-day and length of time.
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APPARATUS AND METHOD USING COMPRESSED CODES FOR SCHEDULING
BROADCAST INFORMATION RECORDING

Digital compressed codes, associated with advertisements enable a user to selectively
record additional information, which would be broadcast on a television channel at a later
time. The advertisement could be print advertisement or broadcast advertisement on
television or radio. The user enters the digital code (I code) (652) associated with an
advertisement into a unit with a decoding means (14) which automatically converts the code
into CTL (Channel, time and length). The unit within a twenty-four-hour-period activates a
VCR (14) to record information on the television chaﬁnel (18) at the right time for the proper
length of time. The decoded channel, time and length information can be communicated
directly to a VCR (14), and used by the VCR (14) directly to automatically activate the VCR
(14) to record a given television information broadcast corresponding to the communicated
channel, time and length. Alternately, the channel, time and length information can be
decoded directly in a remote control unit (80) and only start record, stop record and channel
selection commands (16) sent to the VCR (14) at the appropriate times. Algorithms for
decoding the I codes (652) can be a function of time to ensure security of the decoding
method. A method is included for use of the I codes (652) with cable channels.
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Abstract

Digital compressed codes, associated with advertisements enable a user to
selectively record additional information, which would be broadcast on a television
channel at a later time. The advertisement could be print advertisement or
broadcast advertisement on television or radio. The user enters the digital code (I
code)(652) associated with an advertisement into a unit with a decoding means (14)
which automatically converts the code into CTL (Channel, time and length). The
unit within a twenty four hour period activates a VCR (14) to record information
on the television channel (18) at the right time for the proper length of time. The
decoded channel, time and length information can be communicated directly to a
VCR (14), and used by the VCR (14) directly fo automatically activate the VCR
(14) to record a given television information broadcast corresponding to the
communicated channel, time and length. Alternately, the channel, time and length
information can be decoded directly in a remote control unit (80) and only start
record, stop record and channel selection commands (16) sent to the VCR (14) at
the appropriate times. Algorithms for decoding the I codes (652) can be a function
of time to ensure security of the decoding method. A method is included for use
of the I codes (652) with cable channels.

Form PCT/ISA/210 (continuation of first shect(2))XJuly 1992)a
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means far entering compressed codes each having at least one digit and
each representative of, and compressed in length from, the combination of channel,
time-of-day and length commands for a information broadcast;

means for decoding a compressed code having at least one digit into
channel, time-of-day and {ength commands;

means for determmmg a desrred date for such decoded compressed code

based on the time such compressed code is entered into the means for entering and the
Ilme of day command for such compressed code;

10 means for recording coupled to said means for decoding; a ciock tor
providing an output as a function of time coupled to said means for decoding;
means for selecting a channel to record in response to said decoded
channel commands;
means forturning said means for recording on in response to
I5 mmganson of xaud decoded tmte-of-day command and the determined date
wit] ock output; and
medns for lurnuw said means for recording off in response to

comparison of the record on time with said decoded length commands.

2. The apparatus for using compressed codes of claim | wherein:
20 said means for decading a compressed cade into channel, time-of-day

and length commands performs the decading as a function of said clock output.

3. The apparatus for using compressed codes of claim | wherein said
means for entering a compressed code comprises:
25 means for remote control having a signal transmit means for

communicating said compressed code to said means for decoding.

4. The apparatus for using compressed codes of claim 1 wherein said
means for entering 2 compressed code comprises a keyboard.
30
5. An apparatus for using compressed cades for information broadcast
recording that comprises:
means for remote control;
means for entering compressed codes each having at [east one digit and
35 each representative of, and compressed in fength from, the combination of channel,
' time-of-day and length commands for a information broadcast coupled to said means

for remote control;
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1 means for decoding a compressed code having at least one digit into
channel, time-of-day and length commands coupled to said remote control;
means for recording; _
means for transmitting channel, time-of-day and length commands from
5 said means for remote control to said means for recording;
a clock for providing an output as a function of time coupled to said
means$ for recording; .
means for selecting a channel to record in response to said decoded
channel commands; _
10 means for turning said means for recording on in response to
gomgarison of said decoded time-of-day command and the determined date with
aid clock output; and . . . ..
means for turning said means for recording off in response to

comparison of the record on time with said decoded length commands.

15 6. An apparatus for using compressed codes for information broadcast

recording that comprises:

means for universal remote control capable of learning protocols of
different remote controller with which said means for universal remote contol
interfaces;

20 ' means for entering compressed cedes each having at least one digit and
each representative of, and compressed in length from, the combination of channel,
time-of-day and length commands for a information broadcast coupled to said means
for universal remote control;

means for decoding a compressed code having at least one digit into
25 channel, time-of-day and length commands coupled to said universal remote control;
means for recording;
means for transmitting channel, time-of-day and length commands from
said means for universal remote control to said means for recording;
a clock having an output as a function of time coupled to said means

30 for recording;

means for selecting a channel to record in response to said decoded
channel commands;

means for turning said means for recording on in response to
comgarison of said decaded time-of-day command and the determined date with

35 said clock output:f and d S fo ordi i

] means for turning said means for recording off in response to

comparison of the record on time with said decoded Iength commands.

e e
e
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1 7. The apparatus for using compressed codes of claim 5 or 6 that further
comprises:
a second clock having an output as a function of time coupled ,ioq;aid
means for decoding a compressed code into channel, time-of-day and. Ieh'gth'.
S commands; and
wherein said means for decoding a compressed code into channel, time-
of-day and length commands performs the decoding as a function of said second clock
output.
10 8. The apparatus for using compressed codes of claim 5 or 6 that further
comprises:
a stack memory coupled to said means for decoding a-compressed code
for storing a plurality of channel, time-of-day and length commands;
a second clock having an output as a function of time coupled to said
15 means for decoding a compressed code into channel, time and length commands; and
wherein said means for decoding a compressed code further comprises
a means for periodically comparing said time-of~day commands in said stack memory
and transmitting said channel, time-of-day and fength commands to said means for
recording when said time-of-day commands have a predetermined relation with said
20 second means for keeping time. .

9. A method of permitting information broadcasts to be recorded by a
recorder for time shifted viewing comprising:

~ providing a remote controller having a means for transmitting signals

25 to the recorder and a clack with an output as a function of time;
entering into said remote controller compressed codes each having at
least one digit and each representative of, and compressed in length from, the
combination of channel, time-of-day and length commands for a information broadcast;
30 decoding each compressed code 10 obtain channel, time-of-day and

Jength commands;

determining a date for each compressed code based on the time each
compressed code is entered into the remote controller and the time of day command for
such compressed code.

providing a memory; _
storing each said‘channel, time-of-day and length commands into said
memory;
35 reordering said channel, time-of-day and length commands in said

memory into temporal order:

comparing the time-of-day commands of the temporally earliest in time
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entry in said memory to the output (;f the clock for a predetermined relation;
tfansmitting channel select and record on commands to the recorder
after the predetermined relationship is found fo exist;
selecting the channel;
recording the information broadcast;
measuring length of time from transmitting record on command;, ah&
transmitting record off commands to the recorder when the méé;sured

length of time compares with said length command.

10. The methad of claim 9 wherein the sieps of selecting and recording are
performed by a video cassette recorder.
I1. The method of claim 10, 23 or 63 wherein the step of selecting

comprises selection by a cable box.

12. The method of claim 10, 23, or 63 which further comprises the step

of advancing said time-of-day command by a predetermined number of hours.

13. The methad of claim 10, 23, or 63 which further comprises the step

of retarding said time-of-day command by a predetermined number of hours.

14, The method of claim [0, 23, or 63 which turther comprises the step
of:
transmitting said channel sefect, record on, and record off commands

in forward, backward, left, right and downward directions from said remote controller.

1S. An apparatus for using compressed codes for information broadcast

recording that comprises:

means for remote control having a means for transmitting signals;

means for entering into said means for remote contro! compressed
codes each having at least one digit and each representative of, and compressed in
length tfrom, the combination of individual channel, time-of-day and length commands
for a information broadcast;

means for decoding each compressed code into channel, time and length
commands coupled to said means for remote control;

means for defermining a desired date for such decoded compressed code
based on the time such compressed code is entered into the means for entering and the
time of day command for such compressed code;

means for storing said channel. time-of-day and length commands in

said remote control;
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21. The apparatus of-claim 1, 5, 6, 15, or 44 that further comprises:
means for advancing time-of-day commands decoded from a
compressed code by three hours; and
means for retarding time-of-day commands decoded from a compressed
code by three hours. ' B

22. Thé apparatus for using compressed codes of claim 15 that further
comprises: ,
means for storing a plurality of protocol sets of transmit signals coupled
to said means for remote control; and
means for selecting a protocol set of transmit signals for a particular

means for recording.

23. A method of using compressed codes for information broadcast

recording comprising the steps of

providing an advertisement wherein said advertisement has an
associated compressed code having at least one digit and each representative of, and
compressed in length from, the combination of the individual channel, time-of-day and
length data but not date data, for a broadcast;

entering said compressed code associated with said advertisement;

transforming said compressed code into a binary number;

reardering the bits in said binary number to obtain a reordered binary
compressed code;

separating said reordered binary compressed code into channel, time
and length priority indices;

providing priority vectors for channel, time and length;

using said channel, time and length priority indices to derive channel,
time and length commands from said priority vectors for channel, time and length;

comparing the time-of-day commands to the output of a clock for a
predetermined relation;

selecting the channel specified in the channel command after. the
predetermined relation is found to exist;

enabling recording by the video cassette recorder of the video signals
on the selected channel by commencing recording after the predetermined relation is
found to exist; and

utilizing the length command to terminate the recording.

1A O A e e eement shee!
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1 24, The method of claim 23 wherein the step of transforming further
comprises the steps of:
cxtracting a validity periad c_.q.de from said compressed code;
using séid validity. period code to select a scramble method for
5 unscrambling said compreﬁsed cade to obtain a unscrambled compressed cade;
converting groups o_f,décimal numbers of said unscrambled compressed
code to groups of binary numbers; '
concatenating said groups of binary numbers into one binary number;
and

10 deleting said validity period code from said one binary number.

25.  The method of claim 9, 23 or 59 further comprising®the step of:
substituting 2 local channel number for a channel number in said

channel command.
i5

26.  The method of claim 9, 23, or 63 wherein the step of comparing
turther comprises the step of warning a user that the output of the clock will compare
within a preset time to said time-of-day commands.

20 217. A system for the automatic recording of an information broadcast on
a recorder comprising:
an advertisement having a unique compressed coded indication
comprising a set of digits and representing the channel on which such information
broadcast will appear, the time such information broadcast is to start, and the length
25 of such information broadcast; and
a means for automatically controlling recording of signals by a recorder
comprising means for receiving representations of the digits of the compressed coded
indications from the advertisement and for enabling such recorder to commence

recording information broadcast signals on the channel and at the time and terminating

30 after the length of time represented by said compressed coded indication on a date th.a@ is
determined based on the time the representations were received by the means for receiving
and the time such information broadcast is to start derived from said compressed coded
indication.

28. The system of claim 27 wherein the means for automatically controlling
recording comprises:
an input for receiving the representation of the digits of each of the
35 compressed coded indications:
a decoder for decoding the representation of each of the compressed

coded indications inta corresponding separate channel time and length commands;

———— .
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1 a channel selector for selecting the channel identified in the channel
command; and '
_ ' ;an on/off controller for ena_l:ling recording by the recorder of the
information broadcast on_the selected channel and comprising means operative for
S turning on the recording commencing at the time specified by the time commands and
terminating recording after the length of time specified by the length command.

29. The system of claim 28 wherein said channel selector turther comprises
a video cassette recorder and a cable box.
10
30. A system for automatically controlling recording by a recorder of a
channel of video signals under control of a channel command beginning at the
time-of-day specified by a time-of-day command, and for the length of time specified
by a length command. the system comprising:

15 an input for receiving representations of compressed coded indications,
each representative of, and compressed in length from, the combination of one of each
said channel command, time-of-day command, and length command; and

a decoder for decoding and expanding any said compressed coded

indication to individual channel command, time-of-day command, and length command

20 for control of the recorder and determining a date command based on the time the input
received the representation of the compressed coded indication and the time-of-day
command for that compressed coded indication.

31. The system of claim 30 wherein the input and decoder are an integral
part of a video cassette recorder.

25 32.  The system of claim 30 comprising a remote transmitter which

comprises said input.

33. The system of claim 31 or 32 wherein the recorder comprises a video
cassette recorder and includes control means for interpreting whether said compressed
30 coded indication for a information broadcast has been received by the video cassette
recorder.
34. The system of claim 33 wherein said control means comprises a
microprocessor.
35
_—
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43. The system of claim 30 wherein said decoder comprises:
means for converting said compressed coded indication into a of
generalized base number; T
. means for reordering the bits in said generalized base number to obtain
a reordered generalized base compressed code;
means for grouping said reordered generalized base compressed code
into channel, time and length priority numbers; and
means for using said channel, time and length priority numbers to .
derive said channel, time-of-day and length commands.

44, The system of claim 30 further comprising:

a clock providing an output as a function of time;

means for comparing the time-of-day to the clock output for a
predetermined relation;

a channel selector for selecting the channel specified in the channel
command after the predetermined relation is found to exist: and

an on/oft controller for enabling recording by the recorder of the video
signals on the selected channel comprising means opefative for turning on the recording
after the predetermined relation is found to exist and for utilizing the length command

to terminate the recording.

4S. The system of claim 44 wherein:
' said channel selector further comprises a cable box; and

said on/off controller and the recorder further comprise a video cassette
recorder.

46. The system of ciaim 30 wherein said decoder comprises:
means for entering encoded data into the decoder;
means for decoding said encoded data ta determine channel, time and
iength of the channel of video signals to be recorded; and
means for generating control commands from said encoded data for
selection of said channel of video signals for recording and for control of a recorder
to start and stop the recording of the selected channel by the recorder.

47. In a system for automatically controlling recording of channels of
television information broadcasts by a video cassette recorder, apparatus for decoding

———— encoded data, where the data comprises channel. time and length of the information

R o Illll ] Tris e the replacement sheet
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1 broadcast, said apparatus comprising:
means for entering the encoded data into the apparatus;
means for decading said encaded data to determine channel, time and

length of the information broadcast to be recorded; and

means for determining the date of the information broadcast to be
recorded based on the time the encoded data is entered into the means for entering and the
decoded time of the information broadcast to be recorded.

N means for generating control commands from said decoded data for
selection of a channel for recording and for control of the video cassette recorder to
start and stap the recording of the selected channel by the video cassette recorder.

48. The system of claim 47, said.apparatus further comprising a cable box
10 responsive to said means for generating control commands from said decoded data for

selection of a channel.

49. A method of programming a system for automatically controlling

recarding by a video cassette recorder of a channel of video signals specified by a

15 channel cominand beginning at the time-of-day specified by a time-of<day command
and for the length of time specified by a length command, the steps L‘umprising:

receiving compressed coded indications, each representative of the

comhination of one of each said channel command. time-of-day command, and length

command; and

20 decoding and expanding any said compressed coded indications to

individual said channel command, time-of-day command and length command for

cantroi of the video cassette controlier.

determining a date command for control of the video cassette controller
based on the time such a compressed coded indication was received in the receiving step
and the time of day command decoded and expanded from such compressed coded
indication.

50. The method of claim 49 comprising the step of receiving the

25 compressed coded indication in the video cassette recorder.

51. The method of claim 49 comprising the step of receiving the

compressed coded indication in a transmitter remote from the video cassette recorder.

30 52. The method of claim 50 or-51 wherein the step of receiving comprises

the step of interpreting whether- said compressed coded indication is a decimal

compressed cade for an information broadcast by inspecting whether the leading digit
in said compressed caded indication has a predetermined value. -

35 53. The method of claim 52 wherein the step of interpreting is performed

by a microprocessor.
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62.  The method of claim 49 wherein the step of decoding and expanding

comprises the steps of:

converting said compressed: ¢oded indication into a of generalized base
number: ' .

reordering the bits in said generalized base number to obtain a
reordered generalized base compressed code;

grouping said reordered generalized base compressed code into channel,
time and length priority numbers; and

using said channel, time and length priority numbers to derive said
channel, time-of-day and length commands.

63. The method of claim 49 or 51 further comprising the steps of:

comparing the time-of-day commands to the output of a clock for a
predetermined relation:

selecting the channel specified in the channel command after the
predetermined relation is found to exist;

enahling recording by the video cassette recorder of the video signals
on the selected channel by commencing recording after the predetermined relation is
found to exist; and

utilizing the length command to terminate the recording.

64. The method of claim 49 wherein the step of decoding and expanding

comprises the steps of:

entering encoded data into the decoder;

decoding said encoded data to determine channel, time and length of
the channel of video signals to be recorded; and

generating control commands from said encoded data for selection of
said channel of video signals for recording and for control of the video cassette
recorder to start and stop the recording of the selected channel by the video cassette

recorder.

65. A page containing an advertisement for use in automatic recording of an
information broadcast for future viewing comprising:
a page;
an advertising section on the page; and
an additional unique coded indication, representative of a proper subset of
the channel, date, time-of-day and length for said information broadcast, visibly placed in

said advertising section, wherein the unique coded indication comprises a number having at
least one digit.

- This is the replacement sheet
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1 66. The advertisement of claim 65 wherein the unique code indication
comprises a leading digit with a predetermined value,

67.  The advertisement of claim 66 wherein the sum of the number of digits
5 of the unique coded indication is less than the sum of the number of digits in all of the

individual representations of channel, time-of-day and length.

68. A method of creating a page containing an advertisement for use in
automatic recording of information broadcasts for future viewing, comprising the steps of:

10 créating an advertising section on a page, ‘
creating an unique coded indication representing a proper supset of the set
of the channel, date, the time-of-day, and the length of time for an information broadcast
associated with said advertisement; and . S _
visibly placing in said advertising section, the unique coded indication for said
information broadcast.

15 62.  The method of claim 68 wherein the step of creating a unique coded
indication for said information broadcast comprises the step of:
creating the unique coded indication wherein the sum of the number of
digits of the unique coded indication is less than the sum of the number of digits in all
of the individual representations of channel, time-of-day and length.
20
70.  The method of claim 638 wherein the step of creating the unique coded
indication comprises the step of encoding that minimizes the number of digits in said
unique coded indication for information broadcasts most likely to be selected for

recording for future viewing.
25

71. The method of claim 69 wherein the step of creating the unique coded
indication comprises the step of:
encoding the unique coded indication based an probabilities assigned

ta the channel. time-of-day and length of time.
30

72. The method of cfaim 68 wherein the step of creating a unique coded
indication comprises the steps of:

creating a representation for each of a channel, time of day and length
for any information broadcast;
35
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using said representation to derive a priority number for said channel,
time and length representations; '

converting the priority numbe{s into a binary number for each of said
channel, time and length commands; X )

reordering the bits of said binary numbers to obtain a compressed code
of binary bits; and
converting the compressed code of binary bits into one said unique
coded indication. '

73. The method of claim 72 wherein the step of reordering comprises the
step of performing said reordering as a function of a bit hierarchy key.
74. The method of claim 72 wherein the step of converting comprises the

step of performing said converting as a tunction of the output of a clock.

75. The method of claim 72 wherein the step of reordering comprises the

step of performing said reordering as a function of the output of a clock.

76. The method of claim 72 wherein the step of using said representation
to derive a priority number comprises the step of performing said derivation as a
function of the output of a clock.

77. The method of claim 68 wherein the step of creating a unique coded

indication comprises the steps of:

creating a represeatation for each of a channel, time of day and length
for any information broadcast;

using said representation ta derive a priority number for said channel,
time and length represéntations;

converting the priority numbers intoa generalized base number for
each of said channel, time and length commands:

reardering the bits of said generalized base numbers to obtain a
compressed code of generalized base bi_ts; and

converting the compressed code of generalized base bits into one said
unique coded indication.
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78. An electronic display device that displays an adverﬁsemgnt forusein
automatic recording of information broadcasts for future viewing comprising:
an electronic display device;
an advertising section disptayed on the electronic display device: and

a unique coded indication, representative of a proper subset of the set of
the channel, date, time-of-day, and the length for said information broadcast positioned
visibly on the electronic display device in said advertising section, wherein the unique coded
indication comprises a number having at least one digit.

79. The advertisement of claim 78 wherein the unique code indication
comprises a leading digit with a predetermined value.

80. The advertisement of claim 79 wherein the sum of the number of digits
of the unique coded indication is less than the sum of the number of digits in all of the
individual representations of channel, time-of-day and length.

81. A method of creating an advertisement on an electronic display device for
selection of information broadcasts for future viewing on a television apparatus andfor
recording on a VCR apparatus, the method comprising the steps of:

creating on the electronic display device an advertising section;

creating on the electronic display device a unique coded indication
representing a proper subset of the set of the channel, date, time-of-day, and length of time
for an information broadcast associated with said advertisement and comprising at least one
digit; and

visibly placing in said advertising section, the unique coded indication for said
information broadcast.

82. The method of claim 81 wherein the step of creating on a display
medium a unique coded indication for said advertisement comprises the step of:

creating the unique coded indication wherein the sum of the number of

digits of the unique caded indication is less than the sum of the number of digits in all

of the individual representations of channel, time-of-day and length.

83. The method of claim 82 wherein the step of creating the unique coded
indication to have less digits comprises the step of:
encoding the unique coded indication based on probabilities assigned
to the channel, time-of-day and length of time.
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