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APPARATUS AND METHOD FOR USING ENCODED VIDEO
RECORDER/PLAYER TIMER PREPROGRAMMING INFORMATION

5 BACKGROUND OF THE INVENTION .

10
1. Field of the Invention

This invention relates generally to video cassette recorder

systems and particularly to the timer preprogramming feature of

15 video cassette recorders (VCRs) and to an apparatus and method

for using encoded information to shorten the time required to
perform timer preprogramming.

20 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 play.tng back of

25 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 1length (CDTL) informatipn from a television

30 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)
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1. Field of the Invention This invention relates generally to video
cassette regphd6h stems and particularly to the timer preRypgEsdfithiso
feature of vidéo cassette recorders (VCRs) and to an apparatus and net hod
for using encoded information to shorten §he tinme required to performtimer
pr eprogranm ng. 2. Prior Art The vi deo, cazsette rﬁecorde .VCR)

has a nunbdUshingsal 2PREOPEARRY PPRUANGS RAcKS¥? i frpiae b?/c?rr\ﬂgﬂgo
camera, pl e rigstavktiing)reontedned ein t tipe susexrié maowadli nGibndeyshdyigngnback
of broadcasdppBgr fAY edRlef¥b SHENKEYLILRNE - remote hand-held control unit
according to instructions contained in the user’s manual (remote
5 programming), and (iii) executing a 'series of keystrokes in the
remote hand-held control unit in response to a menu displayed on
the television screen (on-screen érogramming). Other techniques
for timer preprogramming have been suggested including: (iv)
reading in certain bar-code information using a light pen (light
10 pen programminé), and (v) entering instructions through a
combuter or telephone modem. These various methods differ oniy
in the physical means of specifying the information while the
contents, being CDTL and certain power/clock/timer on-off
commands are generally common although the detailed protocol can
15 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. To
alleviate this, new VCR models have included an “On-Screen
Programming" feature, which permits remote input of CDTL
20 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
25 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 gquite complex and confusing and

30 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

.
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To record a television programin advance of viewing it, a two-step process

i S often usqgoaldikabt @i n the correct channel, date, tine porrusesrgssos ( CDTL)
i nfaormation froma television program gui de, and (2) programthis CDTL
information into the VCR Depending on thé nodel, year and type of the VCR

the CDTL i nf ogppdtan carhiya,pr eeéramies Id’icp‘é&lieﬂd:@:l wagers Nclthai norodeisy of
- entering a lengthy sequence of information on the channel, date,
time and length of desired program can become‘tedlous. Fourth,

techniques such as reading in bar-code information or using a

5 computer require special equipment. These drawbacks have created

a serlous impedance in the use of a VCR as a recording device for

telev151on 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 simple:

10 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.'

15 : . SUMMA 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 by a user required for timer

20 preprogramming of a VCR which is substantially simpler, faster
and less error-prone than present techniques.

In accordance with the invention, to program the timer
preprogramming feature of a video system, there is an apparatus

25 and method for using encoded video recorder/player timer
preprogramming information. The purpose is to significantly
reduce the number of keystrokes required to set up the timer
preprogramming feature on a VCR. In accordance with this
invention it is only necessary for the user to enter a code with

30 1 to 7 digits or more into the VCR. This can be done either
remotely 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

T
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2 pushing an appropriate sequence of keys in the console according to

i'nstructi ongoGgnkgdsned in the user's manual, (ii) pushing wrr/essreRoé at e
sequence of Eeys In a renote hand- heI d control unit.according to

i nstriuctions contained in the user's manugl (renote programmng), and (iii)

executing a series of keystrokes in the renpte ha(g Eel d .control nif in
response t &ha AOTFeaPeRd g dckAPngle (FAtSyi SHgiP S Hifscr SERSTALLY

pr ogr amm nghltOpler codeshriquds fanteradeatppeprbgm%mmmgnmlBeEH%’E@gest ed
i ncl udi ng: geh¥dtidadi Ngrha eeaaabanbae q:ﬁdﬁtédlf Qhmal | elevdisigna pirbghdm pen

(11ght Pen 599" AWM Mfl)ancddauld') o ETURIa Iedal1ShLL CLLRAS of 10D 3 rensIL ef

or tel ephoﬁe vari ous rret y I n the physi cal
means ot sp’@éf—??ﬂﬁf M’éhl Fl‘l’%r"rﬁﬂqddﬁgvﬁ‘ﬁﬁ'ﬁ t hee.cont ent's, bei ng CDTL and
certain power/clock/timer on-off comrands are gener aIIy common al t hough the

detai | ed prot oceth&@nogé ki iy QudPr ! iUt eaidRhe Mabades (b} entk (i)

descri bed above can redquire u to 1 Q ke stroke has |nh|b|ted t he

free use offMVRBtioRgYi 1lyq PB’r’%"’cﬁ‘ ane RECIPESthi s,
new VCR rmd:elts:ehavanldmls&dedl aboy " GrafSGeeeq Feagrtheni Ifg'llmémqu adetailed

per m t go I eRglseri PPtnOlard ) orls1hef 8R! iR NcoRhdctIBAN S th OtRe NEtonPanfliayed on
the televi Sci Ow1ngs in which 1like reference symbols designate like parts
throughout the figures.

15 - RIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic showing apparatus according to this
invention with the code decoder means embedded in ‘the video
cassette recorder.

20

FIG. 2 is a schematic of the VCR embedded processors for

command control and code decoding.

FIG. 3 is a schematic showing apparatus according to this
25 invention with the code decoder means embedded in a remote
controller.

FIG. 4 is a schematic of the processor embedded in the
remote controller. '
- 30
FIG. 5 is a schematic of a universal remote controller with
the code decoder means embedded in the universal remote
controller.
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screen. Generally on screen programm ng of CDIL information requires an

aver age of aWweosghBadeystrokes, which is | ess than sone of pberusssQLses
met hads but still rather substantial. Sone of the other techniques such as

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

In general the pgresept,statg of g%gghggé il & %]éd{/r&@oaanUMnx%e.

dr awbacks. First, the proce ure ting t CRto record in advance
can be quite corrpl ex and confusing and difficult to learn; in fact,
because of this rEmy7VEIR aviiews gsapln ofithegG+bedd ienmodpng pteghniigwesg recor d

feature. Second, the transcription of the CDTL information to the VCR
Is hardly ever error-free;

preprogPamni ng  Fi&at & &6 é?pr“g‘éfé’ EB%Eany user?hgfhfcﬁ ?ﬁ‘é*%l'e?{‘c cajpndar

pr ogr anmi ngaccording to this invention.
FIG. 9 is a flowchart for decoding for cable channels.
10 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.
15

FIG. 12 is a means for decoding including a stack memory.
FIG. 13 is a flowchart for program entry into stack memory.
20 FIG. 14 is a operation flowchart for sending programs from
remote control to main unit VCR.
ESCRIPTION O E F B NTS
25

Referring now to the drawinqs,\ and more 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

30 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 power key 27. There are means in the
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3 errors. Third, even for experienced users, the process of entering a
| engt hy sequ@irfy/efigad Nformati on on the channel, date, tine poryusesrgsdos of
desired program can becone tedious. Fourth, techniques such as reading in
bar-code information or usi ng a conputer grequire special equi pnent. These

T ATk e s e s

recordi ng r 3GF ans hat ti|nme

shifting ofepdoghanpransr nS?%r@%lpd@Jlt& the MCRyyda Al jt'}f(’fﬁgﬁf i t
woul d be. Aqdghti egittinghaiodé 28 n@Exdept fine thet G-opde switdler22sysit hef or

ef fecting Vg@mhggen,on& BiRg aggn By WHICh W | theénabhstd EeRErdPLdAke is

advantaqg essegt£§§¥¥ éhggsaggtgéeaég ] Agr reméézféﬂdé‘ogggrfige%&hctxon.
The G-code switch 22 is provided just to allow the user to lock
the remote 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.
10

A G-code consists of 1 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

15 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,

20 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 entefing the CDTL information. This

situation may be akin to a user having to dial an 18 digit

25 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:

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 setting. The 1 means the
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SUMVARY OF THE | NVENTI ON A principal object of the inventionis to
provi de an g6 systemfor the selection and entering %E’lf' @76?856
E‘;?'bfbengt [ [

date, tinme a h (CDTL) information by a user require or tiner
pr epr ogrammi ng of a VCR which is substanthally sinpler, faster and | ess
error-prone than%gresent t echni ques. I'n accordance with th

i nvent i onl, BFBT pFoPAMFETinget ep?"éﬁrié‘gfaﬁﬁ?nﬁr‘?%rle ofthg \}Pdéﬁ Brtem
there i s andapear afbe 0Zndsnstavdirorhawi.ng Brecedisyialestartdogdminpteyer

timer prepragranmedis phf OfAEt hdR: seliheneélrwm 2l $st €néi Srogpitmanthve.

reduce the RuIber O KEYRLI QliERLCIUIAAIL0 3L Hd 1S hilPigain to exi

preprograming dccor dance “wi I 'nvention
it is oMy ﬁBEeE%%&’-?mePd?he user to.enter acode with 1 to 7 digits or
nore into the VCR This can be done either renotely or locally at the

VOR UL ity elcoReEaddle RATR! ool Obbia Ohabl® NUER ! FodudifOfhd?

means whi ch’ automatk
entered in a typ1ca1 G-code sequence as follows: PROG 1138

PROG. To distinquish that the command is a coded G-code, the G-
10 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"

15 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:

20 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

25 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

30 Dby 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
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converts the code into the proper CDTL programmng information and

activates t h@go\Wehdres record a given tel evision program w t hpcr/usse/ossos
4 the correspondi ng channel, date, tine and |ength. Generally multiple
codes” can be entered at one tine for ITU|'[I8p| e program sel ections. The code

can be printed wora tetiut :iaoealmogé&m&w goutde MU REi6€ | BC e @pboEh
use Wth a chegggﬂe{@ S LAY o?*&)k?été’& tﬂ\t hg:hqe%ﬂl BHa"E3BEr code scanner.
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
5 for decoding. The G-code decoder 38 converts the G-code into
CDTL information, which is used by the command controller 36 to
se{: 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
10 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
15 to record. At the same time the tuner 46 is tuned to the proper
channel in the television signal 18.

An alternate way to control the recorder is to have the
command controller 36 keep all the CDTL information instead of
20 sending it to the time/channel programming 40. The command
controller would also keep track of the time by periodically
reading clock 42. The command controller 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

25 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 téchnique and makes

30 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 FI1G. 2. The command controller 36
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QG her objects and nany of the attendant features of this invention will be
nore readil | ated as the sane becones better unders erence
to the foll %‘ﬁﬁ‘g’aﬁfal | ed descriptions and considered in c%ﬁg‘d‘%\‘

t he acconpanyi ng drawi ngs in which |ike re; erence synbol s designate |i ke

parts throughout the figures. BRI EF DESCRI PTI ON OF THE
DRAWNGS functiphGean j ke areshizad | vithow mjicxoparaessoxcBfr diangransiari s

i nventi on vdddesshmemostg d@caeleramaa ofibpdaletoryy $412 wiileD LMSssid efor

R B R e e

conmand codtT
receive commands from t%e command signal receiver 30, the manual

5 controls 34 .and the clock 42, and to "‘eutput 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 microcontroller 60 has an embedded random access

10 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-
15 . 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.
20
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
25 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 controller 36 and Scholz 11, 10 and
30 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 conproller 12 and Scholz 26 and Brugliera 18.
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FIG 3 is a schematic show ng apparatus according to this invention with
t he code decoder neans enbedded in a renote controller. FIG 4 is a
schemati ¢ oWwad $ozoBavcessor enbedded in the renote control PEF/US89/05806 F| G

5 is-"a schematic of a universal renpte controller with the code decoder
means enbedded in the universal remote cdhtroller.

3 FIG. 3 illustrates an alternate preferred embodiment of this
invention. 1In 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, except

5 for the addition of the G-code decoder 82. Note that it is also
possxble 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.

10 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
15 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.

20

FIG. 4 illustrates 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 85,

25 the keypad 88 and the light emitting diode 28. Alternately,
other hardware implementations can be used to perform the G-code
decoding. The clock is provided in the remote controller 80 so
that the G-code decoder 82 can be made to have the clock as one
of its inputs. This allows the G-code decoding to be a function

30 of the clock, 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
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FIG 6 .is a flow graph of the G code decodi ng techni que. FIG 7 is a

fl ow graph of the G code encodi ng techni que. FIG 8 ]

i1 l1ustrati oWOM93B4%: of a tel evision cal endar according to‘_’?Q"F(?’S“%’PR?%t i on.
FIG 9 is a flowhart for decoding for cgpl e channel s. FIG 10 is a
flowmchart for encoding for cable channels.

FIG 11. is a flow %raph
of the C>c%ﬂﬁ9ﬂ@é&éﬁ¥r&?fﬁhe videq cassette recorder/player 70, which woul

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
5 cassette recorder/player, because each brand or mocdel 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
10 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 model type, then the proper

15 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

20 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
recorder/players. In particular, if the remote controller not

only performs the G-code decoding to CDTL, but also keeps track

25 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. These are usually basic

one key commands, which means there is no complicated protocol or
sentence structure involved. Thus, to communicate with a diverse

30 set of video cassette recorder/player models it is only necessary
to have memory within the remote controller, such as ROM 64 of

FIG. 4, for storing the vocabulary 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

This Sheet Has Been Replaced

AT

LTH’!’S SHEET HAS BEEN

REFLACEE




channel s includi ng conversion from assi gned cabl e channel nunber to | ocal
cabl e carrigpop/pagqae! number. FIG 12 is a nmeans f ®CTAGS89AISH

i ncl.uding a stack nenory. FIG 13 is a flowhart for programentry
into stac? menory. F: G 14 is a dperation flowhart for sending

pr ogr ans omrenote_control to the DESGRILETI ON
OF THE PRE Ek%aﬁw mr{‘ lJ"?’irrl E]Be St:Qtr(;adt t’s‘u&i W 08s d nore
parti cul arfontaadlere Yia leck B3 HsWTAR gf gheghe Y,

usi ng encoded
vi deo recoederddd ayine tarmivepr dheogrearte ngonteklen iwanleo aaeceg\ﬁaw@lk

send out commands to the VCR unit for tuning to the correct
5 channel 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 bytes of memory in the remote
10 controller. It would be necessary to position the remote

controller properly with respect to the VCR unit so that the sent

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

15 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 accompiished by

20 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 learn mode. Incoming infra-red (IR) pulses from the remote
controller to be learned are detected by the infra-red photodiode

25 96, filtered and wave-shaped into recognizable bit patterns
before being recorded by a microcontroller into a battery-backed
static RAM as the particular IR pulse pattern for that particular
key. This is done for all the individual keys.

30 An example of more complex learning is the following. 1If
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
predeterminéd specific example of timer preprogramming of the
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this invention. The primary conmponents include a renote controller
12 and a video cassette recorder/player with G code, decoder 14, which can
be control | SHOBY/O784ot e control ler 12 via a command si gnal PE/USENL0580¢¢ o
controller 12 can have a nunber of keys, which include nunerical keys 20,

G code switch 22, function keys 24, prograttkey 26 and power key 27. There
are neans ipaftiular VCR involved. The user will then entef tR&Dkéying

controller dZoidille 'AALA Bhokn SAM ufiVePSal Lrdrbel' 83REFPYUE SR chHCLREPPE!
comand Si gna‘il TS Re
deduce and record the protocol of the timer preprogramming
sequence. This is necessary because different VCRs may have

5 different timer preprogramming command formats.

If Kkeys are pushed without the 1learn function key 94
involved, the microcontroller should recognize it is now in the
execute mode. If the key is one of the direct comhand keys, the

10 microcontroller will read back from its static RAM the stored
pulse segquence and send out command words through the output
parallel I/0O to 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

15 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 Kkey 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

20 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

25 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

30 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. '
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light emtting diode 28. Except for the Gcode switch 22 on the renote

controller 12 in FIG 1, the renpte controller 12 is essenti sane
as any ot heWQ¥MB844 controller in function. The G code sw ﬁ}l%‘)}log&m

provided just to allow the user to lock _tt]g renmote controller 12 in the

G code node while using a G code, which is the nane given to the conpressed
code which is t'hiee entowesaCDFencts @omgrobler apmedser ke tRsRG 1n another
Fjre%ogra”'ﬂihgﬂer 1a-.o_ simﬁlﬁy_ﬁoﬁiﬂad Cﬁ_ﬁ&'ﬁifa&iﬁé prosieh diigil ssxiatiihgugyhideor e
cou e use i_s _assoc).at W t p ' r akheA Wsilervpul d

| ookup thecérsgﬁggei eacoﬁaﬁfzrpglrﬁgﬁﬁfde a%c'i’ ?ﬁésif&e@r??éfptﬁﬂc}qhgde onegﬁg
renpt e conmesbter captrallereRAT EPYMS 0% QBLK the f-Foge Sﬁﬁmgﬁg, oh SRR L

requi res tipat higoUREspLtimckt b€ afheaviadrnekl 85daneFIGi nk, dihen digih

(CDTL) co or d t : :
G code, i msgg%gf‘%f uﬁort Oltﬁgsc'gﬁgretrga!l'ndﬂnﬁt%n cbhersid\eant ggess@ia Usuag a

which is " (ﬁ’?a§EFéensﬁF6§r5ﬁﬁ?’F_Plg" e\?ﬁs P %t%?eft%%’?’zwt?rr%grtl%;lrégezh &e%ﬁ?agéﬁeggﬁn?ALé
i nvol ves abmrbrdérelaverokwbicindst lesplizinedpefore, are usually basic one
key commands, which means there is no complicated protocol or
10 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
15 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
20 the recording. It would be necessary to position the universal
remote controller properly with respect to the VCR unit so that
the signals sent by the universal remote are received by the VCR
unit.

25 There are a number of ways that the G-code decoding can be
performed. The 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

30 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
128x%31x48x16 = 3,047,424. This number of combinations can be
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keep swtching his view back and forth between the TV screen and the renote
controller while entering the CDTL information. This situation ma )/ be akin
to a user hw@ieg7s44 dial an 18 digit tel ephone number whi | BCFAS8YA8%t from
a phone book. The nunber of keys involved and the switching back and forth
of the eye tend to induce errors. A typical3keying sequence for tiner

~ recording &SbBQSQ{te%CbQGH £01ig Y QUimdEFL NOTie aamiresk| tusthe table would PROG

2 115 07 33 n0% Wode Uil  1nTofe idrde esggraem@Pmlkey 26.BRUBT S

> reans i ?ml”piet PRR Mo APARAGE rORAN0, RAWE el 26, Ao L7 sa ePiiBiEs | 1o°

depending on the particular protocol. These. dlgltal columns

5 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 4,000,000x16x4 = 256,000,000. The

present state of the art has about 1 million bits per chip.

10 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 the preferred

15 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.

20 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 length (CDTL) code 144 |is
entered in step 142. Step 146 separately reads the priority for

25 the channel, date, time and length in the priority wvector étorage
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.

30

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.
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7. user is now entering the settings for program1l. The 15 I's the date.
The 07 is starting hour. The 30 is a starting m nute. Cf m The
next sequen@@’ﬂ%o 2 is the stopping tinme. The 04 is channe Lﬁﬁ%@

Finally, the PROGis hit again to exit the program node.

contrast, this command coul d have been "coofed" and ent er g in a typ| cal

G code sequencecbﬂﬁﬁﬁﬁ lods: 7 PREG 1138 PROG. %o d|§¥|n§'|sh‘that t he
command i s a cogeibfitgyode, the G 2code3swi tich 28 shauld Be tusrned to the
"ON' position. Instead of having a switch, a separate key "G' can be used.

The G code progagﬂggafiyk%¥ %g%gssg uenmont fith 2 Q%:eq32§1§¥ﬁéﬂﬁaﬁ
5 so the low number days in a month ahd the low number priorities
would correspond in the priori@y vector D table as in the

following example.

date 1l 2 3 4 5 6 7 8 9 10 ..
10 priority oO 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 priority number. For

15 example, the priority vector T table would contain:

time 6:30pm 7:00pm 8:00pm 7:30pm oo
priority o© 1 2 3 e
20 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 o 1 2 3 4 oo
25 )

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 PHM,
and 1.5 hours in length, then the Cp,Dp,Tp,Lp data 148 for the
above example would be 4 9 1 3. Step 150 converts Cp.Dp.Tp.Lp
30 data to binary numbers. The number of binary bits in each

conversion is determined by the number of combinations involved.

Seven bits for Cp, which can be denoted as C; Cg C5 C4 C3 C C3,

would provide for 128 channels. Five bits for Dp, which can be

denoted as Dg Dy D3 Dy Dj, would provide for 31 days in a month.
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The use

the program g nformation that has been entered. Wen the ke
1138 PROG' &%Wmséfe,d with the G code switch in the "ON'

of a Gocode does not preclude "on-screen"” confirmation

G code woul d be decoded and the tel evision c,oul d display the follow ng

message:

- PROGRAM DATE START TINE STOP TI ME CHANNEL

of

SEaT g hsnder

1138 - 15Six bits 7£qp Ty which eqanpbepignoted as Tg Ts T4 T3 T2 |TpoWeuids or
the G code previi@eUgefuksi starst thees]anodacthaiml fahparatfs af dwenityt fpurpose
must be pry Q'GGazlr?ef g&ﬁf NS P fgé—g‘éen%tlb,a wHidRO cafSBe hens &L ader 1! ye

with G code deco

controller

14 1's [ ovi t

t th
Lpo L1 7ot §nPaRYL1es gFor iep’é%qeﬁa%\‘s?‘tfr?:‘-‘gﬁg%}e:’;‘g’tcé‘l°g§nm”8ffre§"1

sensed %y tadfpHenodi stleps? arkbgedherr thhéreo atectbtets sFgrid sbits of

10

15

20

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 Xkey 120 can be any ordering of the 22 bits. For
example, the bit hierarchy key might be:-

Lg C3 «.. Ty C3 T C; Ly Dg Dy D3 Dy Dy
22 21 ... 109 8 7 6 5 4 3 2 1

Ideally the bit hierarchy key is ordered so that pfograms
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 popular programs. Since all the
date information has equal priority, then the Dg D4y D3 Dy D; bits

- are first. Next T; C; L; are used, because for whatever date it

25

30

is necessary to have a time channel and length and T; C; I 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 probabilities of

all the channels, times and lengths for this calculation to be
performed.

For example, the probability for channels may be:

channel 4 7 2 3 5 6 11 13
priority o 1 2 3 4 5 6 7 oo
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by command signal receiver 30. The electrical signals are sent to a

command controller 36, which interprets the commands and ry how t o
respond to WRMYBHdAnds. As shown in FIG 1, it is also pg‘&flﬁ%ﬂls@p t he

command controller 36 to receive commands fromthe manual controls 34 that
are normally built into 18 8 a VCR
O her.. possi bl e qumbabdlityiti)es | ncéudle voicd if 2»%p8eth 2ecodniBzer-t s

i ncorporated into the VCR and a bar code scanner. If the conmand controller

36 determ ngﬁetgggba%i?igggse %"o‘%-s- times might be:

5 time 6:30pm  7:00pm ‘-~ 8:00pm 7:30pm ces
_priority 0 i . 2 3 .o
probability(%) 8 7.8 6 -] vos

And, the probabilities for lengths might be:

10
' length of program (hours) 0.5 1.0 2.0 1.5 3.0 ...
priority . o 1 2 3 4 oo
probabi_lity (%) 50 20 15 5 4 cee
15 The probabilities 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
20 example selecting between the C; Cg C5 C4 C3 C; Cy; bits, 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. Similarly, the Ty and L; bits would be used
25 before any of the other time and length bits. A combination of
the ¢C;, T3, L; and Dg Dy D3 Dy D; bits should be used first, so
that all the information is available for a channel, date, time
and length. The D5 Dy D3 Dy D; bits are all used because the
date bits all have equal priority and all are needed to specify a
30 date even if some of the bits ﬁre binary zero.

At this point the bit hierarchy key could be:
Ty C3 Ly Dg Dy D3 Dy Dy

THIS SHEET HAS BEEN
REPLACED




received then the Gcode will be sent to the G code decoder 38 for

decodi ng. The G.code decoder 38 converts the G code into ﬁ dg9fgRggeRt i on,
which is us¥PBYOE command controller 36 to set the time g‘ﬁmef

programmng 40. Built into the VCRis a clgck 42. This is normally
provided in a VCR and is used to keep track of the date and tine. The
clock_42 is used primarily by the tine/channel programm ng 40 and the

G code decoglgé 5% shtushansels bindbe bitecbanitdelsi cgnaaninEad®atuRetyent i s
set up wi th,£DIL ol REGRABES Okt dha® ALBERRMoCORARMIE MR o Bkoability
proper date’and time.is. read from clock 4 vgﬁgn th é hff¥ilrential

pr ogr anmi ngPa¥CsthcPfon®t fndr r KSRPSFSE ck 4 func ion, on to record.
At the sameprobebihiétyunef 46l sisun®dio tr%lnﬁ-rléﬁél’r chbleldiffergptial

the' evi f\' on piewaliti®y of Ty Ak abternate wayis s coahdolthehedifferedtial s t o
ave the co tr 6 ke I e T, d
sending itPf8 ?qhé"tq' 8%82’3 1% 56°¢Pa@!d 7t0h Egéhé ’%ﬁ%@%b?%f&&tﬁ@ tRé

nneI progr amm %n%folker
woul d al so kétphierazhyi kehansg FErhGthe s P&’&N yt*}%a&hﬁgfl’é‘f%&

The conmangnheCPHit Ndler@kchyGtdyd shbana benrddepadvasis to t he ti me/ channel
prograr’gg' ng 40 to turn on and off

Cy T1 In Ds Dy D3 Dy Dj,

because L; has the highest differential priority so it should be
first, followed by T;, and then C;.
15
The question at that point is what should the next bit in
the hierarchy key be: T;, C3, or L. This is determined by the
differential probabilities, which can be calculated from the
above tables for each bit. Since we are dealing with binary
20 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
25 between 23 = 8 channels or 4 = 2(3-1) 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 this is: 2.9 + 2.1 + 2 4+ 1.8 = 8.8. 1In a
similar manner, the differential probabilities of T, and L; can
30 be calculated to be 6 + 5§ = 11 and 15 + 5 = 20, respectively.
Once all the differential probabilities are calculated, the next
step is determining which combinations of bits are more probable.
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the recorder and to tuner 46 to cause it to tune to the ri ght channel at

the right tinme according to the CDTL information. . 1}5} S
al so an inﬂﬁ?99@n5§code decoder 38, which allows the G code éggggﬁﬁégto be
a function of the clock, which Iends a nmggsure of security to the decoding

techni que and nmakes it harder to copy. O course this.requisyes that the
encodi ng techni™We FR&t tBPs ARAYS ?%‘i%n Yﬁl‘#‘r}ecﬁ’f‘%{c‘}?t‘mﬁ 5 AT8Ssibl e

real i zat i opratfakliee Fomwitd cqnthpl g @6 witd the I cRie ediddr Tag Gis shown
in FIG 2.oie ¢oiTeadtéanined| ti¢ RExt bit in the key. So, which is

greater: 11x9.3x70= 7161; 7x15.8x70= 7742; or 20x15.8x9.3=
5 2938.87? In this case the combination with the greatest
probability is 7x15.8x70= 7742, wvhich corresponds to C; with T;
Ly. So, Cy is selected as the next bit in the bit hierarchy key.

The next bit is selected in the same way. Which combination

10 is more probable: C3 with Ty Ly, or T, with C; or C; and Lj, or
Lz'with'cl or C5 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= 5150.87 In this case the combination with

the greatest probability is 11x(9.3+7)x70= 12551, which

15 corresponds T, with C; or C; and L;. 8o, 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.

20 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 1length
priority vector dependent on different groups of channels.
Another technique is to make the bit hierarchy key 120 and the

25 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

30 bit hierarchy key 120 as a function of the clock. This 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
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functiaon can be realized with a microprocessor 50, a random access nenory
52 and a read onl¥ nmenory 54, which is used for pregram storage. The

i nput / out putWEBYM0®Kt i on i s adapted to receive commands fr HE8% e N d
signal receiver 30, the manual controls 34 and the clock 42, and to out put
signals to a display 35, the clock 42, and®k he ti me/ channel progranmm ng 40
f unctd on. | switchiriac tdver Paeendr DSbite arepiedicaliy, suGhc @de eNary béayn or

recei ved, tReék! he ThugOtie it5itS ANbrd¥thy ke9Co2é 1Y sGtéWrbetaeedi Nng. The
m crocontrol l er 60 has an enbedded random access nenory 62 and an enbedded

read only nmenory 64 for pro%am and tabl e storage. The clock 42 can be read
by both microprocessor*5Fafd McPsdnsoPeeP1 6nd An alternative to
havi ng 1% crocontroller 60 performthe G code-decoding is to build the

G code decoding diregtly ¢ptq thep, b, by n, Ds.

Clearly other permutations of the bit hierarchy key as a function
of the clock are possible.
10
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 periodically.
If this technique is followed, then the Cp of 148 in FIG. 7 would
15 change as a function of the clock 42. For example,

channel 4 7 "2 3 5 6 11 13
priority o 1 2 3 4 5 6 7

20 would change periodically to:

channel 7 4 2 3 5 6 11 13
priority o 1 2 3 4 5 6 7

25 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
pPossible to provide security for the coding technique.

30 However it is derived, the bit hierarchy ey 120 is
determined and stored. In step 154 the binary bits of
Cp,Dp,Tp,LP are rearranged according to the bit hierarchy key 120
to create one 22 bit binary number. Then the resulting 22 bit
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program stored in read only nenory 54. This would elimnate the need for
m crocontroller 60. O course, other hardware to perf de
decodi ng caWOMYF4Ye used.  The choice of which inpl emn?‘lﬂlbgﬁfgsﬁﬁge i s
primarily an econom c one. The blocks in Figs. 1 and 2 are well
known in the prior art and are present i4f the fol | ow ng patents: Fi el ds,
pat ent no. bipdBi, auRbeSclisl monyarted ro. deEIAL00B) the Ronyerer inpny ent
no. 4,631, §lhbeFOfo @eIRLE, c-HoeKsdep i BANArAGOESs1 AseeB8bae iss.Schol z
and element 17 in Brugliera. O her anal ogous el enents are: comrmand signal
recei ver 30 and Scholz 14 and Brugliera_12; tunper 46 and Scholz 6 and
Brugliera 10; t}ferhaPRiRrisyodeshiar ngndothe jbik haierarchy; keyy age ¥l o
16; recdr dn&tphed bas kthil vied ity Hudlrith, oZ, the: gemaraild populabidmes t@namt

S_Ch0| z 11, ;30eg Qc@éé’@t‘.ﬂa&r hé2mod Cﬂdﬁ%&ﬁf;eﬁﬁ&jm’i& 1L 2881 nd 62 and
Fi el ds 34; ¢ 4 and Fields_33;.ma l_Ja| controls 34 and Schol z 15, 16; and
renot e contP8PI 2r°nF MFIERNENY, D8 n?%ﬁ'ugl I era 18.

Now that the encoding technique has been explained the
10 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.
15 '
The first step 102 is to enter G-éode 104. Next the G-code
104 is converted to a 22 bit binary number in step 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
20 together and converted to decimal form in step 112. As this
point we obtain CprDp:TprLp 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 Cp,Dp,Tp,Lp data 114 is
then used in step 116 to lookup channel, date, time, and length
25 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 technigue is a function of the clock then it

30 is also necessary to make the decoding technique a function of
the clock. 1It is possible to make the bit hierarchy key 120 and

the priority 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 duplicated or copied. It is
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10

FIG 3 illustrates an alternate preferred enbodi nent of this

80 is

invention. In FIG 3 a renote controller with enbedded G code. decoder
provi ded. WR&M9B¥Mi e controller with enmbedded G code deddVS¥H038L6 \ory
simflar to renote controller 12, except for_the addition of the G code

decoder

82. Note that it is also possiblei??eww'rennte controller to

provi de a ailspl sgosBibleTheo r diavee thmt debbdingy ehdendrehddagG terhmidnesder

80 woul d beepesident Conl Uahll OBtWekN preaedBkmYhd@0 62SSpibfrogrammable
aﬁ%@&i@ﬁh whi ch woul d not be required to have an enbedded G code
e nunerals for the subelenents of video cassette recorder/player

recorder/p

decoder

. Th

70 are the sane as descri bed above for the video

5

10

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 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 decbding a function of the
clock. This security can be the result of any predetermined or

. preprogrammed algorithm.

15

20

25

30

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 26 = 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 systen
can avoid this result. For example, for the case of 35 channels,
a mixed radix number system with the factors of 71 and 5% can
represent 35 combinations without any empty space in the code.
The allowed numbers for the 71 factor are 0, 1, 2, 3, and 4. The
allowed numbers for the 50 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%*714+6+50 = 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

L
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cassette recorder/player with G code decoder 14 and have the sane function,
except' for the absence of G code decoder 38. This preferred enbodi ment
has the advewoiggeysa#hat it can be used in conjunction wth REHYUSBHEG e
presently being used. These do not have a G code decodi ng capability.

Repl acing their renote controllers with #es that have this capability
built-in caystent hylowsrene twie tdiaabitbi by sccuimtielyerepregerapdanmithgsfor a
modest cOSte not to g o | HShI ALP S M ROTRRBLE BIBLLE 214 ORellsdatta > COUC

decoder nt o renote contr er, w ode deg_oder

80. A ni cr(ﬂfl‘e&@éggb‘? 6(?"5‘8?%“%& aze RayeE £8 ﬁ%%’b?f@"t%héndc THEIEE wel |
as interfacmdiiuse tafe ali Spred) Blix numbex gEstemeskeypas Binamd 't‘m?eFtht
emtting difldewd8a pythined natepyiopitiathiendear bei epkEIENtepreenteanihe

used to perdqrm; decoding. The clock is provided in the renote
controll er %18; &L?ﬁ@f%&?c} code decoder 82 can be made to have the cl ock

as one of its inputs. This allows the G code decoding to be a function of.
t he cl ock, whi chnbtinsls featmreutbabf isairgirapleé oin hel ldedfodhrgenomtiventts and

makes it hajdeind GdfaBY1ity to key in the G-code once for a program and

10 then have the resulting CDTL information used daily or weekly.
Ordinarily the CDTL information is discarded once it is used. 1In
the case of daily or weekly recording of the same program, the
CDTL information is stored and used until it is cancelled. The
desire to repeat the program daily or weekly can be performed by

15 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 specify daily or thrice
to specify weekly. For example, if the G-code switch is "ONY and

20 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 P ROG".

25 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

30 - 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

4
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The renote controller with enbedded G code decoder as described above

woul d send ghagn date, tine and |l ength | nf BE-FRids9/dssde t he
vi deo cassette rgé%?der/player 70, which would use the CEWE I nformation for

tuning into the correct channel and stakting and stopping the recording
Ij!mCt i on. tha-rrgeisr QTR GANCRDN M BLEEIn TBY PAY Crifodl® S 16D o22GfAnual
| ferent %Lnsgol 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: _
5 | "PROG xxX 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
10 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.
15 '
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 indications 208, and
20 descriptive program indications 210 arranged in a manner that is
common in television guide publications. Arranged in relation to
each channel indication is a compressed code 212 or G-code
containing the channel, date, time and length information for
that entry in the television calendar. FIG. 8 shows how easy it
25 is to perform timer programming. All one needs to do is find the
program one wants to watch and enter the compressed code. This
is in contrast to having to deal with all the channel, date, time
and length entries separately. At least the channel, date and
time are explicitly stated in the television guide. The length:
30 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 arithmetic to find the length of the program. Using the
compressed G-code avoids all these complications.
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cassette recorder/player, because each brand or nodel may have different

infrared pul ses for each type of information sent such as the chan
number keysWhe0/€mBa4tt record and stop record keys. The parf FE%F&V“&ﬁ*rared
pul ses. used for each key type can be called the vocabulary of the
particular renmote controller. Each nodel ﬁﬁ al so have a dlffereni rotoco
or order of key%P#tﬂﬂPlﬁe&Hl?YP§i9“p@§HEHa?%'d@Eﬁﬁp#Fsﬂ“a?QOﬁﬁﬂPﬁ

timer prepthgtameedg. theber @iddressed abderth(ef dumparessedCc Cowplesitoa be

function Cafe P.Flca"fﬁ Saenﬁ S&émwﬁm i&éer echfL alﬂmm@cir&rmi@
u

controller 11t for eac e hen,t er vogab and

sent ence s@yatizhie c%ﬁf ’H%B‘é(’:t Fﬁ%ﬁ???et[ Fe 80#{‘

An al t & nansmb@rmawcrﬂgldlhe r';hﬁopéaum r ke S\ chénbédeééﬂ@koﬁe"%le?:oder
send channgbwedét £, £dy NBarARd chafgéles | T HEO, ORSPR &66€. VidiAY ahesabhes

o00r der L3y She Unahiol £ HAY ol AR de8TIhE xR0 L) LPTe Uy N RURHYET fgode

decoder performnore era [emwWth
exi sting vFBéS°Ea§%%tF¥#%(%ﬁ)ﬁ&éF/hPa?E?% metﬁﬁ?°&&F%¥c%ﬁ%ﬁsv|ﬁucphésréﬁ5te
control | er angéles) ytipare aways behenycofde (EX osliitdonoofDEé)leviidion gmillegps

track 30 put 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.
15

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

20 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
25 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.

30 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 1likely watch. This "setting" procedure would
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of time via clock 85, then it is possible for the renote controller to send
just channgloogrp7asd record and stop comands to the vi deopcramsyiassos
recorder/player. These are usually basic one key conmands, whi ch neans
theke is no conplicated protocol or sent¥nce structure |nvoI ved. Thus, to

communi catg; wké Nedrd b\feeﬁ@ &;ﬁEaVﬁmﬁasseté&ﬁ eaBl deehgimuetorenel s i t

Is only negessary, t Jye t ot e n s ROM
64 of FIGS4""f e (5arr | r?g & i\"/%/)‘%:a‘a awe ?gr{l ESQ Lﬁs qQr S%? Bgsist a
| arge subdkat therwecelcsa'elmrerlsé 'éﬁ"ﬁ%r e&aenelc PPe foxEE BN ¢ AritgH CR

bef ore andndanetedunbér chaonel, batsssiigned @ed ESPN, as shown in the
5 following table.

Cab;e.Channel Assiqgned "Channel Number i

Name Cable Chan. No. ' he local cable carrier
1o - EPSN 1 )

HBO 2 - 24

SHO 3 23
15 . o o

DIS 8 25
20

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
25 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

30 controller 36. For the above example, the cable channel address
table 162 would have the following information.

CAB CHANNEI, ADDRESS TAB
1 6
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12 length infornation, which would be stored in the renote
controll er w v%«ﬂu ck 85, the tine would be checked and W@.Sqw UdR6/05806 " €Ct
time arrives e remote controller would automatically send out conmands to
the VCR unit for tuni ng to the correct channel and for starting and

stoppi ng the rgcordl It is estimatedygt hat only two (2) bytes per key
for about 15 k&ys ﬁ%%d to be stored for the vocabulary for each video '
cassette recorder/ @3ayer nodel. Thus, to cover 50 nodels would only
require about. 30*50 = 1500 bytes of nenory in the renote controller.

I't would be necessary to position the renmpte controller properly with
respect to the VCR unit so that the sent infrared signals sent by the
renote”control Fer are received by the unit. " Anot her preferred
enbodi nent is Bo prafvide a universal renpote controller 90 with an enbedded
G code decoder. Universal renote controllers provide the capability to

mme a nunberAQLer the "setting" procedure is performed, the TV viewver

can now select cable channels for viewing by the old way: eg.

10 pushing the key pad buttons 24 will select 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 instead of

15 having to remember that HBO is local cable channel 24. When the
CABLE CHANNEL button is pushed, command contreller 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.

20 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

25 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 hormal broadcast or cable channels. For a normal
broadcast channel, the 7 other bits can be decoded according to
priority wvector C table 124. For a cable channel, the 7 other

30 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 cabie channel priority vector table can
be set ahead of time for the entire country or at least for an

@
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different renote controllers. This reduces the nunber of renote controllers
that a user needs to have. This is acconplished by havingmﬁ_learn function
key 94 funcW@0@8#dt he uni versal renote controller, as sh UPB9Q5806 5 | ¢
the Tearn function key 94 is pushed in ggnjunction with another key, the
unit will enter into the learn node. |Incomng infra-red (IR) pulses from

t he.r enpt cacemt radvexed o Hye lecapactiaulardewddecdabsa t [kelieyfision edguide

phot odi odep @ idaithibgl €d and wave-shaped into recogni zable bit patterns
before being recorded by a mcrocontroller into a battery-backed static RAM
as the particular IR pulse pattern for that particular key. This is done
for all the indi ¥rdeuisiqn guide that caprigs {he Wpﬁﬁ?%e‘%(ﬁ?ﬁleek"ﬂé%rarﬁ ng is
t he fobl ovtlg. G-tébdet helleamow f pnint othkeycadlel ncamelncintormationt hes
progranlkeybfggwsare pushed when the G code switch is "ON', the unit wll

recogni ze that - i s about to record the keying sequence of a
pr edet er m ned speC|f|c exanpl e of tinmer preprogramm ng of the
6:30 pm
[Cc2) BBO XXXXXXXXXXXXXXRXARXXAXRXXXAXRXXXXXX (4679)
10 xxxxxx (program description) xxxxxxaxxxx

XXUXXXAXARXRXAXARXXKXUXKXAKKXXX AKX XX XXX XAXXK

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 for
15 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

20 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.
25 PROG 4679 PROG. The G-code decoder unit will decode this G-code
into "cable channel 2" and will also signal the command
controller 36 with a cable channel signal 164, as shown in FIGs.

1 and 2, because the extra channel bit will be "i" which
distinquishes that the G~code is for a cable channel; then, since

30 the association of “cable channel 2" with channel 24 has been
established earlier in the "setting" procedure, the command
controller, if it has received a cable channel 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

29
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13 particular VCR invol ved. The user will then enter the keying sequence
fromwhich the universal renote controller 90 can.then deduce and record

t he prot ocdVO8H/0784& ti ner preprogrami ng sequence. This i PGTELRR?

because different VCRs may have different si ner preprogranm ng conmand
formats. I f keys are pushed without the |learn function key 94

i nvol ved, X¥erondiisgoehanned| psr theApPFopELdemitime.t PY 3rRPGiAting 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

5 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,

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 being

encoded. Also if a cable channel is being encoded then the

15 cable channel bit is added in the correct bit position in the

convert CpD,TpL, to binary numbers step 182. This could be bit

C3,. 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 lohg to

20 accommodate the cable dhannel bit. The maximum compréséed G-code
length could still be 7 digits, because 223= g,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
25 is added and effectively tests the cable channel bit to determine
if it is a "1, 1If so then the command controller 36 is signaled
via cable channel signal 164 of FIGs. 1 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 look up the local
30 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. )
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execute node. If the key is one of the direct command keys, the

m crocontroller will read back fromits static RAMthe st Mw
sequence aW® WéH&4ut comand words through the output pa?gf P?@‘to
pul se the output light emtting diode 28. |f the key is the PROG key and
the G code switch is "OFF", then the mi crdtontrol | er shoul d recognl ze the

fol | owi ng keysABp dl&erpateckte PRUSNRethes cPmmand, andsPELeL reRgitore
conimand ardhbdendhatnelltsighadubén tise fbir gtiie @vicbde ndeatidede tegperformha@ll code

swi tch 2t2 d léﬁé h@cél':%l\ﬁ agﬂcitﬂﬁ. Oﬁ'i@m:&%’et%@ohs fremh edksidiea cabl;cx; y

m crocontr rec ol owin S up, ey
as a G cocfg‘aé’BFn]raﬂ'd'k&??ﬁ 1:t':’i Er‘éﬁf ARG gf'&’%%l ecoggs{'ﬂ:ﬁg@t@ ode

i nto chanmdse darcthetnemote; mmlp@ngqumeyxmcp& H&Gri 8r ocBHir dHll er

wi Il then iRl Whel Anplemertiatiion %Mthdl eht DRArgecddec aagopitmi el i1isa- r ed

pul se patterns and ¢ ena t e h

t hr ough thg"eé’ut)ﬁ;ut"bar ag{i %\?b ?Rg{ 19 %1% Il%%d%f1 5%1 t%tghggr% Q%ée%dt
send the \Whaneedesgalrcaln cehéemnwOeaamqleéﬁr—Polﬁﬁe %‘? performs gy g 4
i || ustrat erookupodini kablécahammdl GddresEheakle arbz, decater caBléhehamwl d be

bui | tlbnt %ité]eiﬂaié’ﬂe'ssal tﬁg{:mtae cable channel is involved. Step ~ 166
effectively replaces step 174 in FIG. 9.

Another issue that needs addressing is the number of

programs that can be preprogrammed. Since the G-code greatly

15 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 only 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
- 20 the VCR.

One approach to this problem, is to 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.

25 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 regquired inside the remote unit, as shown in

Fig. 12, which other than that is identical to FIG. 4. Stack

30 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 niemory 76 is where new entry, insertion & deletion
of timer preprogramming information is carried out. It is also
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controller with enbedded G code decoder 90. A mcrocontroller 60 can be

used as bef owgghﬁ,-,glﬁcode the G code, as well as for i nter f@me/osswessis t he
i nput /[out put functions including the phot ogﬂ ode 96. Alternately, the
G code decoding can be perforned wth other” hardware inpl enmentations.

14 |Th$ unéygrsaht%ﬁvkek&@ngm& £r Gy a&t mndtgﬁdloéartmatr&r €waner
to sinplify inferfacing pr in €0 cas

recorder/ pI &8?5 qu nexﬁg'lp GB gln}fwf 'r' ﬁ%‘:%'rﬁo\'?gl’sﬁ?qeésrﬁﬁne cf’)‘ﬁf"%}h
perf or ms nothenpyailable @eaerdscemqafamlwmemm H}sﬁl%é@smﬁﬁacknb‘f time
via cl ock 8&henevdrG the tdgn bE |theosthbke emoriyheisinichanhgall, r ameat enew

control leer 4QeSAMEioShill 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 only handle

10 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

15 “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
20 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
25 botton. 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
30 already temporally ordered, and a new entry is entered whose

temporal ordering places it in location 3 (1 being the top
location). If this entry is placed into location 3, information
which was in location 3, 4, 5, 6 will be shifted to ‘locations 4,
5, 6, and 7. Locations 1 and 2 will remain unchanged.
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channel-, start record and stop commands to the video cassette
recorder/ player, which as explained before, are usually basic one key
commands, which neans there is no conplicated protocol or sentence
structure involved. Thus, to comunicate with a diverse set of video
cassette recorder/player nodels it is onIy necessary for the universal

t | er. k Ity 1S
ep aci ng. The dicapeqiHalisicho s atsr Hhimh bl EPhPBEST. Faming e,
as bef eheckfd it sé@rd 242 ovlr,etarmeltheiafgrst i neenhdiesnbhavel changed drom
whi ch pagbdebeyhkb@eetdr thte {5 alxd %C@@.&&f&'&r Yhatﬂlgc?zg%% the

time would bée checked and when the correct time arrives the um ver

reﬁDteS&BﬁFr&IQﬁWVEEPQF%ﬂtBﬁﬁtP@&PIFQ&Qﬁfqn&nQﬁnﬁﬁﬁﬁﬁl?B Bnewhelt mfed f or

t uni ngtbo H&elﬁonbeatmhamehoﬁnﬁ\obe& &!&ribeatﬂaﬂ 2L,0PPs fFcé hehee QRIEHA.
It woul d.be necessar 05|t%£n t he, upi ver renmote controller 5roper|y

wi th rBEHBCHIAE BES PN ERLeS | SRARLACERTRFRONE. GHAROIgalEo
r enpt elacetieneilvdhropgbha VIR the tstack memdhyf centeiesnonasd af oMythd hat

the G %g mg‘iﬁoﬁh% BB LORRE L0 LR sed® TRE! mARU AN 16t hdriStofiave

a large
10 gsends out the new entries 3 & 4 to the main unit, in step 244 of

FIG. 13. 1If 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
15 resume monitoring fhe 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
20 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
25 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.
30 ’

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

33
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tabif..The G code woul d be the indéx. Unfortunately, this would be very
inefficient and result in a very expensive decoder due to

i nvol yed. Tﬁﬂo?ﬁ@ay4storage i nvolved is a function of the k%ﬁggﬁggﬁﬁpbtal
conbinations. If we allow for 128 channebs, 31 days in a nonth, 48 on the

hour and on the half hour start tines in a tment four hour,_.da d
| ength sel eentshesi averl o HxePleatshethss Vcthé‘ﬁ" hBPt ot Q(’rfun %“%P had

conbi nat i onmoire tR&xAehBxiésy. 3, 047, 424. Thi s nunber of conbi nati ons can

be ' represented by a 7 digit nunber. The address to the table
wou

The real time clock 85 in the remote controller unit is
5 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 p‘eriodically 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
10 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 display. unit will be set to a blinking mode or display a
blinking message in step 258 to alert the user to send more
15 programs. Next time the user picks up the remote unit, 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
20 WENTER". 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.
25
It is thought that the apparatus and method for using
encoded video recorder/player timer preprogramming information
of the present invention and many of its attendant advantages
will be understood from the foregoing description and it will be
30 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 advahtages, the form hereinbefore
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be the-7 digit nunber. In the worse case, this requires a | ookup table that
has about 4%’88’8’ 8&9 rows by 15 to 16 digital colums, depending on the
particul ar PLBH. These digital colums woul d corres Upp/9388s coTL
information required for "on screen programyg.ng". Each digit could be
represented by a 4 bit, binary nunber. Thus, The total storage nunber of
bits Tequi f’%ﬁg’f"(ﬁedt hBeiRpk MFTELN| @ whAeFebEedp Rl £X6BP1 BTN X BFPpdinent

256, 000, OOBherddf present state of the art has about 1 mllion bits per

chi p. Thus, G code decoding using a straightforward table | ookup woul d
require a prohibitively expensive nunber of chips. Fortunately,
there are much nore clever ways of performng the G code decoding. FIG 6
is a flow diagram of the preferred G code dec¢odi ng techni que. 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 decodi ng
techni que, which is the reverse of the G code encoding wll be explained.
The encodi ng of the G codes can be done on any conputer and
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i s done prior to preparation of any program guide that would include
G codes. For each programthat will be printed in the guide, a channel,

date, tinme and length (CDTL) code 144 is ent ﬂ Step 146
separately reads the priority for the channeT mm,u”“mﬂulmﬂu length in the
pri ogetyaYeNbor Pergusge /b88o6whi ch can be stor'ed®in‘réehd fonl*y menory 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 pr¥Wercdaimector L table 130. The channel priority table is

ordered sq thap thetiRd Jf CQUeINdY sRerebssac! sohaue &droWrHddrddy
nunber. An exanple of the data_ that is in prlorlty vector C table 124
f ol | BR@programming comprising the steps of:
providing a television guide wherein each program
description has an associated compressed code representing the
channel, date, time and length of the program;
providing a means for entering a compressed code having
at least one digit;
providing a means for decoding a compressed code having
at least one digit into channel, date,'time and length commands;
converting said compressed code into a binary compressed
code;
providing a bit hierarchy key that specifies the
reordering of said binary compressed code;
reordering all the bits in said compressed code according
to said bit hierarchy key to obtain a reordered blnary compressed
code;
separating said reordered binary compressed code into
binary channel, date, time and length priority indices;
providing priority vectors for channel, date, time and
length;
using said channel, date, time and 1length priority
indices to lookup channel, date, time and length commands from said
priority vectors for channel, date, time and length;
providing a clock means for keeping time;
comparing said date, time and length commands to said
clock means;
providing a means for tuning channels;
tuning said means for tuning channels to the channel
indicated by the channel in said channel, date, time and length
commands when said clock means compares with the date and time of
said channel date time and length commands;
providing a means for recording;

-] -
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16 + channel 4 7 2 3 5 6 11 13 priority O 1
2 3 4 5 6 7 Gbnerall "the dates of a-nmonth all have an

equal _priority, so the | ow nunmber days Ii"ﬂ"ﬂﬂ"ﬂ | ow nunber
priorities would correspond in the pr| H ," able as in the
foll Qlé&:ﬂgleﬁaﬁpb@wusss /05@@%6 7 8
9 priority O 2 7 8 9 -

The pr|or|ty of the start tlnes woul d be arranged o) that
turning ON said means for recording when said clock means

compares with the date and time of said date and time commands; and
turning OFF said means for recording when said length of
said length command matches time of recording on said clock means.

2. A system for the automatic recording of a television
program on a video cassette recorder comprising:

a television calendar visually 1listing television
programs by the date and time of each program and the television
channel on which each program is to appear, the calendar having a
unigque compressed coded indication for each of the programs
comprising a set of digits corresponding to the start of the
corresponding program and representing the channel of which such
program will appear, the date-and time such program is to start,
and the length of such program; and

a means for automatically controlling recording of
television signals by a video cassette recorder comprising means
for receiving representations of the digits of the compressed coded
indications from the television calendar and for enabling such
video cassette recorder to commence recording television signals
carrying the program on the channel, on the date, at the time and
terminating after the length of time represented by any of said
compressed coded indications.

3. The system of claim 2 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
compfessed coded indications into corresponding separate channel,
date, time and length commands;

a channel selector for selecting the channel identified
in the channel command; and
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prine time would have a Iom1priofity nunber and prograns in the dead of the
ni ght woul d have a high priority nunber. = For- exanpl-e, the priority vector

T tabl e woul d cont ai n: time 8: 00pm 7: 30pm
priority O 1 I"mr",”m”ﬁf@" An
exar@élelﬁ Rde ﬁ@fﬂ,é@}osg gn the pri or| ty vec e 130 is the

foll o of program (hours) .0 2.0 1.5 3.0 ...
pr|or|ty 0 1 2 3 4 Suppose

Eﬂgnﬁgﬁnga 18?&1@‘ dn J&E fﬁf&iﬁrdlihﬁ-)fdtﬁférdaﬂamﬁ rechrdihg®yl the widel neans
t he ¥CPFAeTH Eg %g{ea gﬂge‘l'bgg?{’lepé' 83' al?rpa?ee\/\g%l]%%e%4 @h%ﬁ@gihgt 226250
conveshpr {piny f¢gany operative for turnlng on‘the recording commencing

at the date and the time specified by the date and time commands

and terminating recording after the length of time specified by the

length command.

4, A system for automatically controlling recording by a
video cassette recorder of a channel of video signals under control
of a channel command beginning on the calendar day specified by a
day command, at the time-of-day specified by a time-of-day command,
and for the length of time spec1f1ed by a length 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, day
command, time-of-day command, and length command; and

a decoder for decoding and expanding any said compressed
coded indication to individual channel command, day command, time-
of-day command, and length command for .control of the video
cassette recorder.

5. The system of claim 4 wherein the input and decoder are
an integral part of the video cassette recorder.

6. The system of claim 4 comprising a remote transmitter
which comprises said input.

7. The system of claim 5 or 6 wherein the video cassette
recorder includes control means for interpreting whether said
compressed coded indication has been received by.the video cassette
recorder.
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data to binary nunbers. The nunber of binary bits in _each conversion is
determ ned by the nunber of combinations invol ved. Seven bits for Cp, which

can be denoted as (Jerr] (err] C[err]“ﬂm Ilﬂwmmnmuﬂle”] Cerr], would
provi de for 128 channels. Five bits fo e denoted as D[erﬂ
D[erg]ar@ggrﬁl, DperisBbgbEBoewoul d provi de‘for 31 day$ in a nonth.

17 Six bits for Tp, which can be denoted as T[err] T[err] T[err] T[err]

T[err] T[err], would provide for 48 start tinmes on each half hour of a
twenty fogr, homhedayysEemr 6Ft sci®im! engtwhemdtinh it baecitid B d msangt L3

comprises a microprocessor.
9. The system of claim 4 comprising a remote hand
transmitter which comprises said input and decoder.

10. The system of claim 9 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.

11. The system of claim 6 or 9 wherein said input comprises
a keyboard entry device.

12. The system of claim 5 or 9 wherein said decoder comprises
a microprocessor. '

13. The system of claim 4 comprising a clock for providing an
output as a function of time and wherein the decoder comprises
means for generating said channel, day, time-of-day and length
commands‘as a function of the output of the clock.

14. The system of claim 4 wherein said decoder comprises:

means for converting said compressed coded indication
into a compressed code of binary bits;

means for reordering the bits in said compressed code of
binary bits to obtain a reordered binary compressed code;

means for grouping said reordered binary compressed code
into binary channel, date, time and length priority numbers; and

means for using said binary channel, date, time and

length priority numbers to derive said channel, day, time-of-day
and length commands.
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L[*er
hour
corr

r]> L[err], would provide for a programlength of up to 8 hours in

hal f

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

srn 2 et o (R

use

reor . 2 b bt hi hy key 12d' cdn b deri i
5 LBREAIoNG? BekpuoadBlug 1 ol By 20, G e, ey oreri o o
Llerr] C3 ... Tlerr] Cerr] Tlerr] Cerr] Llerr] Dierr] Derr] Derr]

to
to
t he

Derr] D esl] The system of Haih 14 dénPrfsing & 418ck providingl a@enl |y

t he
subj
woul
prog
O er

bit hj hy key., i d d t hat ld kel
SUEDBE 28 e POREH 05 Shoit HEF A PR SN RAE fatarsordatd
ghel biteaie deaivs iconipredsed toder comppisgsaneang fore mamtdgsing dhe

e
whi ch

L?g%tgﬁr%iEﬁng?LBEggr?géfg;gkg%rggi%Behgaog&gal priority, t hen the

16. The system of claim 14 comprising a clock providing an
output as a function of time wherein said means for deriving said
channel, day, time-of-day and length commands comprises means for
deriving said channel, day, time-of-day and length commands as a
function of the output of the clock.

17. The system of claim 4 wherein said decoder comprises:

means for converting said compressed coded indication
into a compressed code of mixed radix bits;

means for reordering the bits in said compressed code of
mixed radix bits to obtain a reordered mixed radix compressed code;

means for grouping said reordered mixed radix compressed
code into mixed radix channel, date, time and length priority
numbers; and

means for using said mixed radix channel, date, time and
length priority numbers to derive said channel, day, time-of-day
and length commands. |

18. The system of claim 4 further comprising:
a clock providing an output as a function of time;
means for comparing the day and time-of-day information
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 controller for enabling recording by the video
cassette recorder of the video signals on the selected channel

-5=
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are first. Next Tl Cl1 L1 are used, because for whatever date-it is
necessary to have a tinme channel and | ength and-T| err] Jerr] L[err] are

t he npst probable in each case due to the ord “ﬂﬂ“ﬂn rity vectors
in priority vector storage 122. The next bit B““E\& ‘ key IS
determ ned by the differential probabilities e waM ods conbi nati ons.
One nﬂ%ﬁl%:cﬁ%trﬁp UPRHI9%89%@s of all the channels, times and | engths for

this calculation to be perforned For exanple the probability for

7 6 11
gganqﬂikfﬂg%ﬂgtweans °P%Fat1!9 fox tur@lng gn the recgrdlng after the

predetermined relation is found to exist.
19. The sYstem of claim 18 wherein the controller comprises
means for utilizing the length command to terminate the recording.

20. The system of claim 4 wherein said decoder comprises:

means for entering encoded data into the decoder;

means for decoding said encoded data to determine
channel, date, 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 the video-cassette recorder to start and stop

the recording of the selected channel by the video cassette
recorder.

21. In a system for automatically controlling recording of
channels of television programs by a video cassette recorder,
apparatus for decoding encoded television program information,
where the program information comprises channel, date, time and
length of the program information, said apparatus comprising:

means for entering the encoded information into the
apparatus;

means for decoding said decoded encoded information to
determine channel, date, time and length of program to be recorded:
and

means for generating control commands from said decoded
information 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.
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18 - probability(% 5 4.3 -3 - -=-2:9 2.1 .2 . 1 8 The
probabilities for times m ght 7: 00pm

e L iy

) the probabilities
for ' §001 03 RL9NbcRFuses 05806

22. 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, on the calendar day
specified by a 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, day command, time-of-day command, and length command; and
decoding and expanding any said compressed coded
indications to individual said channel command, day command, time-
. of~-day command and length command for control of the video cassette
controller.

23. The method of claim 22 comprising the step of receiving
the compressed coded indication in the video cassette recorder.

24. The method of claim 22 comprising the step of receiving
the compressed coded indication in a transmitter remote from the
video cassette recorder.

25. The method of claim 23 or 24 wherein the step of
receiving comprises the step of interpreting whether said

compressed coded indication has been received by the video cassette
recorder.

26. The method of claim 25 wherein the step of interpreting
is performed by a microprocessor.

27. The method of claim 22 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.

e T e el L -7-
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| engt h of program (hours) 0.5 1. 0 0 1.5 3.0 o priority
0 1 2 3 4 prob o 50 20

15 5 4 . The pr obabi | | ng i th each channel,
ti me~and Iength as illustrated above, ar e ‘use nlne t he proper
ordering. _Since the rlorltéﬁvector tables are aIready ordered by the nost

popul Seriahniet  PETAES8ABSBRAgth, the order in which to select between the
various binary bits for one table, for exanple selecting between the ([err]

Cerr] Jerr] err r] aIr
Cerr] bit? %u%hﬁel“'?g‘ & &Ff f‘ﬁ%im C%gaé‘e%é? p(ﬁﬁesslt % éegwgtﬁé ?/’fbl t
it wousilngel act rembteenhahdhéildst transmittees |whubh c Ratnezif ageisor mwtijth
tabl e { I e oS t

ind LR EEPEhPe sihote JBHtEGPEePE SELEO AN AR OPnedideiddts |88 BRI
A conBififerentoronhrotpers}, T[err], L[err] and Dierr] Derr] Derr] Derr]
Dierr] bits should be used first, so that all the information is avail abl e
for a channel, date, tinme_and Iength The D err] D% r,LeDgerr] erHF
Dlerr] bit3%areThel WREOBefusEIPAR d3fe B t 2711 FhREGINe HRE HF and
al | arecaefifg confiittddy théalkstepvedf i inpatting i b«i:bﬁpﬁéesadnamdeuar 0.

indications with a keyboard entry device.

30. The method of claim 23 or 27 wherein the step of decoding
comprises the step of decoding the compressed coded indication with
a microprocessor.

31. The method of claim 22 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.

32. The method of claim 22 wherein the step of decoding and

expanding comprises the steps of: '

converting said compressed coded indication into a
conpressed code of binary bits;-

reordering the bits in said compressed code of binary
bits to obtain a reordered binary compressed code;

grouping said reordered binary compressed code into
binary channel, date, time and length priority numbers; and

deriving said channel, day, time-of-day and length
commands from said binary channel, date, time and length priority
numbers.

33. The method of claim 32 wherein the step of reordering
comprises the step of performing said reordering as a function of
the output of a clock.
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At thi's point the bit hierarchy key could be: T[err]
Clerr] Llerr] Dierr] Derr] Derr] Derr] Derr]---.
19

L I

. L 'y
_Serial No. PCT/US89/05806 Soo.

34. The method of claim 32 wherein the step of deriving
comprises the step of performing said deriving as a function of the
output of a clock.

35. The method of claim 22 wherein the step of decoding and

expanding comprises the steps of:

converting said compressed coded indication into a
compressed code of mixed radix bits;

reordering the bits in said compressed code of mixed
radix bits to obtain a reordered mixed radix compressed code;

grouping said reordered mixed radix compressed code into
mixed radix channel, date, time and length priority numbers; and

deriving said channel, day, time-of-day and length
commands form said mixed radix channel, date, time and length
priority numbers. '

36. The method of claim 22 further comprising the steps of:
comparing the day and 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; and
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. -

37. The method of claim 36 comprising the stép of utilizing
the length command to terminate the recording.

38. The method of claim 22 wherein the step of decoding and
expanding comprises the steps of:
entering encoded data into the decoder;
decoding said encoded data to determine channel, date,
time and length of the channel of video signals to be recorded; and

Q-
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The first channel binary bit Clerr] by itself can only select bet ween
2[err] = 2 channels, and the first two cha |ﬁ mrm mﬂmﬂabl lity percent
of 5 and 4.3, respectively. So ther“n obability of

ad s 9.3 Simlarly, the differential probabllity of Tlerr] is 8 +
7.8 =,15,. 8 al probability of L[err] is 50 + 20 = 70. If
t he rﬁ?ﬁﬁ +o °br%§f(ﬁé§%26gg6 hi erarchy key are strictly foll owed, then
the first 8 bits of the bit hierarchy key should be ordered as:

Cerr] Tlerr] égﬁ%%aEiﬂ rL Heepbi] BfahlsPitsid %%fi}%nconECaﬂﬁﬁ EB%r“

has t he hi ghest eren priority so i1t shoul Irst, followed by
T[err?elaﬂﬁlPheﬁfCFéllﬁ] channel ofn& iR 15 ignaks (X pererdinguant $R3ul d

the nesﬁtiabi Id”f tﬁﬁehlﬁdﬁ&h&aggéétﬁé rHcﬁxfder’ Cter rdtar hhar rgtoghithel s
det er m ned g g ffer obab whi.ch can b tcalculatded from
he HBBUerRLbpeets bhecdenentes BhanAey ki Ehe HEIEPnGaRPRRCH RAFSE
39. A television calendar for combined visual selection of
programs for direct viewing and for use in automatic recording of
programs for future viewing, the combination comprising:

_ a day section for each of a plurality of calendar days
and, positioned in a predetermined relation with each day section,
an associated unique day visual identifier; '

a time-of-day section for each of a plurality of program
starting times within each day section and, positioned in a
predetermined relation with each time-of-day section, an associated
unique time-of-day visual identifier;

a plurality of unique channel visual identifiers and
corresponding to each such channel visual identifier, a program
identifier within each time-of-day section for such program that
starts. at the time of such time-of-day section and that is
associated with the day section and time-of-day section within
which it is positioned; and

an additional unique coded indication for each said
program positioned in a predetermined relation to each said channel
visual identifier, the coded indication for each such program
representing the channel, the time-of-day, the calendar day, and
the length of time for the associated program in the calendar.

40. The television calendar of ciaim 39 wherein at least some
of the unique coded indications comprises a plurality of digits.

41. A television calendar of claim 40 wherein each of the
day, time-of-day and channel identifiers is represented by one or
more digits and wherein the sum of the number of digits of the

-10-
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bi'ts, the C2 in conbination with CJerr] sel ects between 22 = 4 channels or
2 nore channels over C[err] al one. The differential "probability for C2 is

then the additional probabilities of theg channel s and for
the exanple this is: 4 + 3 =7. In a amﬁ"’"ﬂmam’"ﬂ’"m,comi nation with
C[erréffgglCgoseb@@ygsggyagQBGZ[err] 8 charfnel's &r % = 2([err]) nore

channel's over the conbination of Cferr] and (Jerr]. So the differenti al
probability of CJerr] is the additional probabilities of these four
addi t iRighe Chode®| tndivht Don tie 1wsyRhant 8Bhe hanbér Sof &njlﬁs 21n+ aJJ.]B of 8 8.

|12 B A bndBRRSEy bISsOthiohanbeg! ob! Q0gRL Ligsebollihy byt d etk |
t he dofftimatfat phebabébbﬁhéedapeogahmulated~ the next step is deternlnlng
whi ch conbi nations of bits are nore probable.

42. A television calendar of claim 39 wherein each of at
least some of said channel visual identifiers comprise a unique
cable channel visual identifier and wherein the television calendar
further comprises an assigned cable channel number positioned in a
predetermined relation to each said cable channel visual
identifier, the assigned cable channel number representing the
-cable channel corresponding to said cable channel visual identifier
for said cable television program.

" 43. A method of creating a television calendar for combined
visual selection of programs for direct viewing and for use in
automatic recording of programs for future viewing, comprising the
steps of:

creating a day section and an associated unique day
visual identifier for each of a plurality of calendar days;

positioning in relation to each of the day sections the
associated day visual identifier;

creating a time-of-day section for each day section, for
each of a plurality of television program starting times and an
associated unique time-of-day visual identifier;

positioning in relation to each of the time-of-day
sections the corresponding associated unique time-of-day visual
identifier;

creating a plurality of unique channel visual identifiers
and a corresponding program identifier for each such channel visual
identifier, within each time-of-day section for such program that
starts at the time of such time-of-day section, and that is
associated with the day section and time-of-day section within
which it is positioned;

Thls Shee
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20" * Now for the above exanple mhlch combi nat i-on. nor e

probable: T[err] with (Jerr] L[err], err] L[err] or
Llerr]l with T[err] Cerr]. This wll Eilii' h uutﬂmblt in the key.
So, mhich I's greater: IIx9 3x70 7161 or 20x15. 8x9. 3=
2938. 82121 INfb. tﬁ&@ conbi nati on mnth the gr eat est

pr obabi |ty 'S 7x1 8x7 7742 which corresponds to Cferr] with T[err]
L[err]. So, C[err] is selected as the next bit in the bit hierarchy key.

The next bit iscsedethgd lulihlhﬁh% &aﬁéd\ﬂmdlwtﬁbncmﬁﬂld% ealdSpﬂ‘BgEam,

Pl or ithe coadd Lp t?ﬂéﬁ” rpfepting] thel SHaiel, ¢ talinghf BRYENC,,
Yggggtﬁﬁftgﬂéizgfﬁyi}am ObE?IS lemgthSOBxﬁSméxfﬁz 953«2 gra?fa{n@oama) X70t_he
great est” provaih i1y L0305, £8°8 BrsantetBLasa "R AR Fof B8 BaLh BrBlkdp

d erridentifiter] tnel whigué. coded iMdicatiensEorceadhasaifeprogram.

44. The method of claim 43 wherein the step of creating a

unique coded indication for each said program comprises the step of

creating the unique coded indication to have less digits

than the sum of the number of digits in all of the identifiers

associated with said program plus the number of digits representing
the length of time associated with said program.

45. The method of claim 43 wherein the step of creating the
unique coded indication comprises the step of encoding digits
representing the identifiers based on probabilities as to the
frequency of occurrence of the identifiers in the calendar.

46. The method of claim 44 wherein the step of creating the
unique coded indication comprises the step of:
encoding the digits in all of the identifiers associated
with each said program, plus the digits representing the length of
time associated with said program, based on probabilities assigned
to the channel associated with the channel identifier, calendar day
associated with the day identifier, time-of-day associated with the
time-of-day identifier and length of time associated with said
program.

47. The method of claim 43 wherein the step of creating a

plurality of unique channel visual identifiers further comprises
the steps of:

creating at lease some of said channel visual identifiers
to comprise unique cable channel visual identifiers; and

-12~
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next bit in the bit hierarchy key. Thi's procedure is repeated for all the

differential probabilities until the enty ey is found.

Alternately, the bit hierarchy key canr’m[@/ﬂg'm rRj trary sequence of
the bits. It is also possible to nmake the ! meg &ws i nt er dependent,
such as making the length priority vector dependents oW different groups of
chanfierial ANot hBETYUSBR/§6806s to nake 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 duplicate@sdtieppngd.in a predefieraingd erelationodq peackho saddanbl e

theI g&bttebhiﬁﬁnhélt bgsb;t;]g h?ehe&fhﬁrkfaﬁﬁaagagpﬁaf éamﬁoaﬁﬁhn@lerﬁigw&ﬁ T{ﬂhs
WOu no C nge e e ctivenes 0 e I L,-Nl grarcny. e In educl._ng e
o BPPErSENRARg BRE.SPBESI RATRRT ShrrRSRond i T Sath srbld rramRar'D | o
al | awilsual édeatifieer foy. salids cablledtledesdsionpbeogram.

48. The method of claim 43 wherein the step of creating a

unique coded indication comprises the steps of:

creating a separate representation for each of a channel,
day, time and day and length for any program in the calendar;

using said representation to derive a priority number for
each of said channel, date, time and length representations;

converting the priority numbers into a binary number for
each of said channel, day, 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.

49. The method of claim 48 wherein the step of reordering
comprises the step of performing said reordering as a function of
a bit hierarchy key.

50. The method of claim 48 wherein the step of reordering
comprises the step of performing said reordering as a function of
the output of a clock.

51. The method of claim 48 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.

52. The method of claim 43 wherein the step of creating a
unique coded indication comprises the steps of:

. -13-~-
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21 switching the Dierr] and Dierr] bits periqodically, .such as every day or
week. Thus the bit hierarchy key 120 would switch between

Gerrl Trerr] Lierr] Drerr] B[[iﬂ B[[Eﬂﬂ!ﬂlﬂ{lﬂl}Illnllﬂlglllﬂ!ll and
Serial No. PCT/US89/05806

creating a separate representation for each of a channei;
day, time and day and length for any program in the calendar;

using said representation to derive a priority number for
each of said channel, date, time and length representations;

converting the priority numbers into a mixed radix number
for each of said channel, day, time and length commands;

reordering the bits of said mixed radix numbers to obtain
a compressed code of mixed radix bits; and

converting the compressed code of mixed radix bits into
one said unique coded indication.

53. A television calendar on a display medium for combined
visual selection of programs for direct viewing and for use in
automatic recording of programs for future viewing, the combination
comprising:

a day section for each of a plurality of calendar days
and, positioned in a predetermined relation with each day section,
a unique day visual identifier on the display medium;

a time-of-day section for each of a plurality of program
starting times within each day section and, positioned in a
predetermined relation with each time-of-day section, a unique
time-of-day visual identifier on the display medium;

a plurality of unique channel visual identifiers on the
display medium and corresponding to each such channel visual
identifier a program identifier within each time-of-day section for
such program that starts at the time of such time-of-day section
and that is associated with the day section and time-of-day section
within which it is positioned; and

an additional unique coded indication for each said
program positioned on the display medium, in a predetermined
relation to each said channel visual identifier, the coded
indication representing the channel, the time-of-day, the calendar
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Clearly other pernmutations of the bit hierarchy key as a function of the
cl ock are possible. The priority vector -tabl es .coul d al so be

scranbl ed as a function of the clock. e the first two channels
in the priority channel table could jUSt MHHHHHI dically. If this
techni que is_followed then the Clerr] mould change as a

functsﬁﬁﬂQﬁ ?ﬁ;%ﬁ?&ﬁs exanple channel 7 2 3
5 11 13 - priority O 3 4 5 6

g Vga%lr da%gaqg.lee. pi&h&%@hc lr ﬁe fi?r t&ecrl\a%zﬂlaé:ed grégrgm 1% éhe

... calendar.

"

54. The television calendar on a display medium of claim 53
wherein at least some of the unique coded indications comprises a
plurality of digits.

55. The television calendar of claim 54 wherein each of the
day, time-of~day and channel identifiers is represented by one or
more digits and wherein the number of digits of the unique coded
indication is less than the sum of the number of digits in all of
the identifiers plus the number of digits representing the length
of time for the associated program.

56. A television calendar of claim 53, wherein each of at
least some of said channel visual identifiers comprise a unique
cable channel visual identifier and wherein the television calendar
further comprises an assigned cable channel number positioned in a
predetermined relation to each said cable channel visual
identifiér, the assigned cable channel number representing the
cable channel corresponding to said cable channel visual identifier
for said cable television program.

57. A method of creating a television calendar on a display
medium for combined visual selection of programs for direct viewing
and for use in automatic recording programs for future viewing,
comprising the steps of:

creating on the display medium a day section and an
associated unique day visual identifier for each of a plurality of
calendar days;

pdsitioning on the display medium, in relation to the day
section the associated day visual identifier;

-15~
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Thi*'s would be a fairly subtle security t echni que, because-a- decoder that
was ot herwi se correct would onl ail if those first two channels

bei ng used. Other clock dependehcr es are allﬂmmm@"mull ﬂlErovr de secﬁrr ty
for the codrng t echni que. However bit hierarchy
key é&{ﬁﬁ# t or ed. In step 154 the binary bits
of ﬁﬁ’ &f aiqﬁéﬁ are rearranged according to the bit
hierarchy key 120 to create one 22 bit binary nunber. Then the resulting
22 bit creating on the display medium, a time~of-day section and
associated unique time-of-day visual identifier, within each day
section, for each of a plurality of teleévision program starting
times;
positioning on the display medium in relation to the
time-of-day section the associated unique time-of-day visual
identifier;
creating on the display medium a plurality of unigue
channel visual identifiers and a corresponding program identifier
to each such channel visual identifier, within each time-of-day
section for such program that starts at the time of such time-of-
day section, and that is associated with the day section and time-
of-day section within which it is positioned; ‘
creating on the display medium a unique coded indication
for each said program, the coded indication representing the
channel, the calendar day, the time~of-day, and the length of time
for said program; and '
positioning in a predetermined relation to each said
channel visual identifier, the ﬁnique coded indication for each
said program. '

58. The method of claim 57 wherein the step of creating on a
display medium a unique coded indication for each said program
comprises the step of;

creating the unique coded indication to have less digits
than the sum of the number of digits in all of the identifiers
associated with said program plus the number of digits representing
the length of time associated with said program.

569. The method of claim 58 wherein the step of creating the
unique coded indication to have less digits comprises the step of:
encoding the digits in all of the identifiers associated

with said program, plus the digits representing the length of time

e ~16-
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22 binmary nunber is converted to decimal..i.n.the.convert binary nunber to

decimal G code step 156. The result is If the priority
vector and the bit hierarchy key are \Aﬂiﬂ[ﬂ'ﬂi&mﬁ”uﬂlwe vi ewi ng habits of
t he general population, then it is exp M re popul ar prograns
“DU|§e£f%fiﬁ8.nﬁﬁf?ﬁ§8§2698560r 4 digits for the G code. Now t hat

ni que

the encoding tec as been expl ai ned the decodi ng technique is just
reversing the coding technique. This is done according to the flow chart of
FI G aSsociatédi withe sariaf eimoettam,Cc dutesett omdi pobalail thiesecabsighednto -

G code depoder 138 I NOReH (el Nond TRLEEP"188HE £E1 G SOBE1dRAAGC B2 and
associated with the day identifier, time-of—day associated with the
time-of-day identifier, and length of time associated with said
progranm.

60. The method of claim 57 wherein the step of creating on a
display medium a plurality of unique channel visual identifiers
further comprises the steps of:

creating on a display medium at least some of said
channel visual identifiers to comprise unique cable channel visual
identifiers;

positioning on a display medium in a predetermined
relation to each said cable channel visual identifier an assigned
cable channel number representing the cable channel corresponding
to said cable channel visual identifier for said cable television
program.

61. The method of encoding a set of variables comprising the

steps of:

entering an input value for each variable;

providing a priority vector table for each variable
wherein the priority vector table for each variable lists every
possible value of the variable in the order of its relative
priority and assigns a unique priority number;

performing a table look up in said priority vector table
on said input value for each variable to find its unique priority
number;

converting each said unique priority number for said
input value for each variable to a binary number and concatenating
the resulting binary numbers to form one long binary number;

providing a binary bit hierarchy key arranged in the
order of highest differential probability to least differential

-17-
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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 106. Th !n[E bits are reordered in step

108 according to the bit hierarchy key 12 lﬁmntku eordered bits
110. Then the bits are grouped together a Hecinal formin

step kl2-ia 1 4 In?@éﬁgs@t sossoRptain Clerr], Derr], T[efr]*L[err] data 114,

whi ch are s to'the priority vector tables For the above exanpl e,
we woul d have at this step the vector 4 9 1 3. This Cerr] Derr]

T[errp r'eldid%iﬁﬂlld@t aoklithé tdwibirsetiom &:tf%b%i:% tﬂebﬁékéﬁtdlhgnnall cetiee,
time, an Lior Y tor t orage a2 Of ot
examBraaeY < bertrothy 4t EF i El AT e Y 35 KimeRtsb b 'R
nDnthxéldﬂiﬁ@wlmpmtﬁaﬁbaoufsarbrmngrum one Varﬂabhdmpvenlnghﬁﬁﬂﬂﬁ@ﬂe is
a fun C d 1s

technfaglt?gha% unrﬁagﬂnl%oﬁr} guc“flz rﬁ;%‘lfeol S @ossﬁ) eto K'E\ %‘ﬁ Qﬁé%

hi erarqﬂ‘qeﬂ(egsemo and the priority vector tables 122, a function of clock
42, as shown ' ddideriir ng Tm Gt r{@#eéaha Ve didkg CBh.haf&r ﬁ&!@b&ﬁy

and therefore the co techni que_to, be dup].icated or. copied.
according to the order of said binary bit hierarchy key to form a

compressed code.

_ 62. An apparatus for using compressed codes for recorder
preprogramming that comprises:

means for entering and transmitting a compressed code;

means for receiving a command signal coupled to said
means for entering and transmitting a compressed code entry;

means for command control electrically coupled to said
means for receiving a command signal;

a means for keeping time electrically coupled to said
means for command control;

means for decoding a compressed code having at least one
digit into channel, date, time and length commands electrically
coupled to said means for command control;

means for recording coupled to said means for command
control;

means for turning said means for recording ON and OFF in
response to comparison of said decoded date, time and length
commands from said means for command control with said means for
keeping time; and

means for tuning channels electrically coupled to a
signal input and to said means for recording and to said means for
command control and responsive to decoded channel commands to tune
to selected channels from said means for command control.
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23 al so possible to have the decodi ng- and -encodi ng. techniques dependent on

any ot her predeterm ned or preprogra | t Al t hough the
above G code encodi ng and decoding t @ﬁﬂ M ferred enbodiment, it
shoul d be understood that there are manyc ormthe intent of the
| nvegti- 981 Wb Shpe® /885785866t he nunber of keystrokes required for tinmer

63. The apparatus for using compressed codes for recorder

preprogramming of claim 62 wherein:

said means for keeping time is‘electrically coupled to
said means for decoding a compressed code into channel, date, time
and length commands; and

wherein the decoding of a compressed code by said means
for decoding a compressed code into channel, date, time and length
commands is a function of said means for keeping time.

64. The apparatus for using compressed codes for recorder
preprogramming of claim 63 which further comprises:
means coupled to said means for command control for daily -
using said channel, date, time and length (CDTL) commands decoded
from said compressed code wherein the start date is the date
specified in said channel, date, time and length (CDTL) commands
for recording a program daily.

65. The apparatus for using compressed codes for recorder
preprogramming of claim 63 which further comprises:
means coupled to said means for command control for
weekly using said channel, date, time and length (CDTL) commands
decoded from said compressed code wherein the start date is the
date specified in said channel, date, time and length (CDTL)
commands for recording a program weekly.

66. The apparatus for using compressed codes for recorder
preprogramming of claim 64 or 65 wherein said means for entering
and transmitting a compressed code comprises:

means for remote control having a signal transmit means
coupled to said means for command control receiver; and

means for compressed code entry electrically coupled to
said means for remote control.
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preprogranmi ng. To acconplish this goal there are nmany viays to performthe
G code encodi ng and decodi ng. There aiﬂuﬂu , to make the

encodi ng and decodi ng technique nore s ﬂu'mmm\ﬁm maki ng t he
encodi ng and decodi ng a function of the”clckt This securlty can be the

resul dey0f 3 Ao PrSER} €5 GEls @ Preprogrammed al gorithm It is
possible in the G code coding and decodi ng techniques to use m xed radi X

nunber systens instead of binary nunbers. For exanple, suppose that there
are only 3§7 charie! appabatiswidrd using r eofipbesseyd kiddes ofdwe repoedert ed;

roeul e pRrodihing §F £7hCRACHE ser SnfAE Said HARE #Br CeRfer1hy®

posi tamdstranssithingaacconpressedt cofiepoesppigestki ng a partlcular G code
longer than it ﬁggﬁéyfg?e%fa ]ﬁ €contyd1 X8 geﬁﬁ lléaIiF.ng{o dé”{:BaQai‘do' d

this result. For exa e case of anne radi X nunber
system¢@m$hf©heafg@@@@9d0$lqpélrFeﬁﬁﬁvsréaﬁnﬂepresent 35 conblnatlons

Wi t hout any ermﬁaaﬁgacgotn é&@pf@é&‘edﬂ&dal@#&ciwum%% f enetliteiéhifiget or

are 0, 1 and_4. The al |'owed nfnber gr the 5[err] factor are 0, 1,
2, 3, cgupgedaﬁa %ald means for manual contro

68. The apparatus for using compressed codes for recorder

preprogramming for a recorder that comprises:

means for remote control having a means for transmitting
signals; |
, means for compressed code entry electrically coupled to
said means for remote control;

means for decoding a compressed code having at least one
digit into channel, date, time and length commands electrically
coupled to said means for transmitting signals on said remote
control;

means for receiving a command signal coupled to said
means for transmitting signals;

means for command control for controlling a recorder
electrically coupled to said means for receiving a command signal;

a first means for keeping time electfically coupled to
said means for command control;

means for récording coupled to said means for command
control;

. means for turning said means for recording ON and OFF in
response to comparison of said decoded date, time and length
commands from said means for command control with said first means
for kéeping time and

means for tuning channels electricallf coupled to a
signal input and to said means for recording and to said means for
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For exanple, digital O is represented in'the m-xed radix nunber system as

00. The digital nunber 34 is represented radi x nunber system
as 46, because 4*7[err]+6*5[err] 34. ”"‘w im age of a m xed
radi x number systemis in pr|0r|t|2|ng t he hicera If the first 5

changelkgahaxe . abeslyuegulospioisori ty and the next 30 are also about equal,
then the m xed radi x nunber 24

systemallows the two tiers to be accurately represented. This is not to
say tbamaadnceatrbddandnvebponsyséctoideceded schannel commands to tune

to selected channels from said means for command control.

69. The apparatus for using compressed codes for recorder
preprogrammlng of claim 68 which further comprises:

means coupled to said command controller for daily using

said channel, date, time and length (CDTL) commands decoded from
said'compressed code wherein the start date is the date specified
in said channel, date, time and 1length (CDTL) commands for
recording a program daily.

70. The apparatus for using compressed codes for recorder
preprogramming of claim 68 which further comprises:
means coupled to said command controller for weekly using
said channel, date, time and length (CDTL) commands decoded from
said compressed code wherein the start date is the date specified
in said channel, date, time and 1length (CDTL) commands for
recording a program weekly.

71. The apparatus for using compressed codes for recorder
preprogramming of claim 68, 69 or 70 that further comprises:

a second means for keeping time electrically coupled to
said means for decoding a compressed code into channel, date, time
and length commands;

wherein the decoding of a compressed code by said means
for decoding a compressed code into channel date time and length
commands is a function of said second means for keeping time.

72. An apparatus for using compressed codes for recorder
preprogramming for a recorder that comprises:
means for universal remote control having a means for
transmitting signals and a means for receiving signals;
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preferable. Binary nunbers are easier t resent in aconputer and use of
a fixed radi x nunber system such as bin ” i’ﬂm a pyramd of
prioritization to be easily represented H key

Anot her, feature that is desirable in all of the ehbodiments is the

capalidrilan o keser fuddwey dsgmale once for a program and then have the
resul ting CDTL information used daily or weekly. Ordinarily the CDTL
information is discarded once it is used. In the case of daily or weekly
recordi ng of the leaenpswitahm ellecteitalilyf czoupled teo saddedeants ufed

unti | rz*%@ﬁzésqé%”f%éﬁ% czneﬁgg h@%&qn,%éﬂ £a Pi 89FAMsIAIch ds WGy can

be pe utton on the renote
cont reid erim%ufW: unwerﬁelvcﬁmqﬁﬁuszpn@mﬂr Gan learn anothsr  xewetese

one &gshtmib@sfdﬁt&fa@«ey s”é!fh%@éhé tféﬂ*"fé@éfviﬁémé ghilsh a certain

period of tinme such astwrcetosecr‘%/?\r rrpetosecrf weekl y.
For exanple, ifmaRs & RPERFRFLY O 'G%Wt??eeq}"éb‘a% }-lﬁrc?‘lﬁﬁ ﬁ@sFPed

progredid Snédhd hedy daniver££Drebmet &f coditerdr pgr am can be sel ected by the
fol I ow ng keystréggg for decoéing a é%mﬂ%ggééd cRgG e having at least one

digit into channel, date, time and length commands electrically
coupled to said means for transmitting signals on said universal
remote control;

means for receiving a command signal coupled to said
"means for transmitting signals;

means for command control for controlling a recorder
electrically coupled to said means for receiving a command signal;

a first means for keeping time electrically coupled to
said means for command control;

means for recording coupled to said means for command
control;

means for turning said means for recording ON and OFF in
response to comparison of said decoded date, time and 1length
commands for said means for command .control with said first means
for keeping time; and

means for tuning channels electrically coupled to a
signal input and to said means for recording and to said means for
command control and responsive to decoded channel commands to tune
to selected channels from said means for command control.

73. The apparatus for using compressed codes for recorder
preprogramming of claim 72 which further comprises:

means coupled to said command controller for daily

using said channel, date, time and length (CDTL) commands decoded

from said compressed code wherein the start date is the date

e -22~
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or ' by: - "PROG 99 PROG P ROG'. Q G code 99 woul-d -be converted to
|

CDTL i nformati on, which would be stored M’gﬁﬂmﬂﬂm w this case. The
daily after that

recordi ng would begin on the date specif
using the same channel tinme and | ength i nf ormatti oM. A 'S Ight twist is that

dai | yer8ear §idlg reylubdesy gydograti cal |y suspended during the weekends,
because nost daily prograns are different on Saturday and Sunday.

Once a daily or weekly programis set up, then it can be wused
i ndefdpididlied in fsdidicharnelpddategatife andr A@ngythan@CDTL) commands

for recording a program daily.

74. The apparatus for using compressed codes for recorder
preprogramming of claim 72 which further comprises:

means coupled to said command controller for weekly using

said channel, date, time and length (CDTL) commands decoded from
said compressed code wherein the start date is the date specified
in said channel, date, time and 1length (CDTL) commands for
recording a program weekly.

75. The apparatus for using compressed codes for recorder
preprogramming of claim 72, 73 or 74 that further comprises:

a second means for keeping time electrically coupled to
said means for decoding a compressed code into channel, date, time
and length commands; and

wherein the decoding of a compressed code by said means
for decoding a compressed code into channel, date, time and length
commands is a function of said second means for keeping time.

76. The method of controlling a television controller for

selecting a cable channel for viewing, the steps comprising:

providing a television calendar with assigned cable
channel number identifiers associated with each cable channel;

providing a television controller having a cable channel
address table with memory for a set of assigned cable channel
numbers and a corresponding set of local cable carrier channel
numbers and having the capability to convert an assigned cable
channel number into a local cable carrier channel number by using
said cable channel address table;

setting up said cable channel address table with said set
of assigned cable channel numbers and said corresponding set of
local cable carrier channel numbers;
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25 there is a "CANCEL" button on the renote controller..or manual control
for the VCR, then one way to cancel a progranl(mhether it is a normal CDTL,

daily or weekly entry) is to key in tqﬂ JJIL "PROG xx CANCEL",
wheré xx is the G code. Again as befo‘ mﬁu!“j““rml ” rnate ways of
accyE¥iaahingl tBUUsso/058dd "on screen %r dgr & nn1ng" I's avail abl e, then
the prograns that have been selected for tinmer preprogranm ng could be

reviewed on the screen. The daily and weekly prograns woul d have an
i ndi cation of éﬂtﬂimnqpan Alssnigriel Geabdes cltannkebe niinperayident bfitewi t h

the cghm sg%cu” t%DTal- éa[glg%g@ﬁdnf}gbel s'r%idé B! £o B e indli dfg €asy o

r evi® menu nore prograns of cancel prograns
as desired. conver51on said assigned-. cable channel number

identifier into a correspondlng local cable carrier channel number
by said television controller.

77. The apparatus for using compressed codes for recorder

preprogramming of claim 62 wherein:

said means for decoding a compressed code having at least
one digit into channel, date, time and 1length information
electrically coupled to said means for command control further
comprises a means for detecting that said channel information
corresponds to an assigned cable channel number; and

said means for command control further comprises a means.
for converting an assigned cable channel number into a local cable
carrier channel number.

78. The apparatus for using compressed codes for recorder
preprogramming of claim 68 or 72 wherein said means for decoding a
compressed code having at least one digit into channel, date, time
and length commands further comprises:

a means for detecting that said channel commands
corresponds to an assigned cable channel number; and

a means for converting an assigned cable channel number
into a local cable carrier channel number.

79. The apparatus for using compressed codes for recorder
preprogramming of claim 68 or 72 that further comprises:
a stack memory coupled to said means for decoding a
compressed code for storing a plurality of programs consisting of
channel, date, time and length commands for timer preprogramming;
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A tel evi sion cal endar 200 according to this | tlon is-illustrated in

FIG 8. As shown, the television cal endar of “year
sections 202, nultlple day sections 204, nultu ly sections 206,
channel |nd|cat|ons 208, and descriptive progran1|nH 10 arranged
in ad|ier pdatpéd / GOSTPHs & gpst el evision guide publlcatlons Arranged in
relatlon to each 'ﬁannel I ndication is a conpressed code 212 or G code

contai ning the channel, date, tinme and length information for that entry in
t he tel evision a:aé@é&@d nédis foB heesphny €hney ¢1e¢ﬁri@aDEYf66ﬁp1e&Eto

progra Al'l_one needs to do is fin one s, .to tch and
ot Srsa it e S Qetting i Sombtessag, cods, LAEonabRRGeTe P -vEhen |

t he Ghamﬁhéngthuebmmammspndndength entries separately At | east the
channel , date i_C y ' The
length is usuaqfr}s %en y ava| % EE’LS%%%‘%?%% %ﬁé’q‘g’re?seétd %P dg kagﬁgrme of
day senpoisenjanwvmeansa foaw mnmma)b:gy neomparihgnspddf clatien gaxsab nmbime

ar i t Nogu hnds ffdfl%aﬁqe s'tse&t Hefbry en® AU tt iR} B idenanRRA¢Sagte code

avoids, all these conplications.
time and length commands to said means for receiving a command

signal when said date and time commands compare with said second
means for keeping time.

80. The method of permitting a large number of programs to be
timer preprogrammed for recording by a video cassette recorder for
tiﬁe shifted viewing where the video cassetter recorder can store
only N timer preprogrammed programs, the steps comprising:

providing a remote controller having a means for keeping
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,
day and length commands for a program; and

decoding each compressed code having at least one digit
of channel, time-of-day, day and length commands;

providing a memory;

entering each said channel, time-of-~day, day and length
commands into said memory;

reordering said channel, time-of-day, day and length
commands in said memory into temporal order; and _

testing whether first N entries in said memory have
changed and if yes, sending changed entries in first N entries to
said video cassette recorder.

81. The method of permitting a large number of programs to be'
timer preprogrammed of claim 80, the steps further comprising:
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26" For cable television prograns, there is. an additional issue that
needs to be addressed for the conpressed G code to be useful . In a nornal

tel evision guide, CDTL information is aﬂmﬁmrﬂﬂ “lE “ !the nor mal
broadcast channels in the form of nunbers nnel nunbers,
suchgas-jghamee! pbrdiusto /fdeReer. for cable thahnél s "l i ke HBO, ESPN etc.

only the names of the channels are provided in nost tel evision Ilstlngs

The reason for this is that in some nmetropolitan areas, such as Los
Angel es, ther e pEnidad callly @medklingdiidtierofstioy evding @t Qiildesntry dfere

(rjr:a%/fb wtelﬂ%e ﬁgﬁ&}%} (ashc.&%{)étl}egnrsl v acga%ss\ga ct&n@y assign HBO or ESPN to
if stop time of Nth entry has- passed and number of
entries in memory is greater than N, then turning on a means for
alerting a user to activate remote controller to send more programs
to said video cassette recorder and once remote controller is
activated, setting next N entries in said memory to be the first N
entries in said memory and sending said first N entries to said
video cassette recorder and turning off said means for alerting a
user.

82. An apparatus for using compressed codes for recorder
preprogramming that comprises:
means for remote control having a means for transmitting
signals;
means for compressed code entry electrically coupled to
said means for remote control;
means for decoding a compressed code having at least one
digit into channel, date, time and length commands electrically
coupled to said means for remote control;
means for storing said channel, date, time and length
commands in said remote control;
a means for keeping time electrically coupled to said
means for remote control;
means for command control electrically coupled to said
means for remote control;
means for recording coupled to said command control;
and
wherein said means for command control compares the
stored date, time and length commands to said means for keeping
time and sends at the appropriate time, record ON and OFF commands
and channel select commands to a means for recording via said
transmit signals from said means for remote control.
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for a conpressed code such as the G code to be applicable to the cable
channel s as published by a wide area tel evision. gw de publication, the

fol |l owi ng approach can be used. First, all mnnel s woul d
be permanently assigned a uni que nunber, whi ch &g \ﬁ cross the
nat i Ffo S50 g 9oyl d assign ESPN to annél 1, HBO as
cabl achhar%neoz SI—/||O as cabl e channel 3, etc. This assignnent woul d be

publ i shed by the tel evision gui de publications. The vi deo cassette
recorder apparatus such as the renote controller, the VCR unit or both,

coul d the ovi ded w ( v.and nel ".
coul 8 et be Hoey! dode bl VL He i T SoliBeesseq SEhned ko AL osipane!
two (eprdgranimingnst olweinfa eth:8E Fwirkchen ecanpit HseSABLE CHANNEL The
buttons-coul d atfa_.g: o] I dgo ]ﬁﬁsﬁ sekf QF
| ocated on a rgg%rggcontro It-'teaft'uin s %h %G‘&lf) gﬁfotgﬁgtl w%ere SET is
el endmansg tyrriapreisE fouqeEmandsc fO¥eNArYing mpdedsr o6, saiflcmeans, for
i nt erfACHNAF PPSSEPICally coupled to said means for remote control;

and

means for selecting for a particular means for recording
a protocol set of transmit signals for sending commands.

84. The apparatus for using compressed codes for recorder
preprogramming of claim 82 wherein:
said means for remote control is a universal remote
controller and can learn a protocol of the transmit signals for
sending commands to a particular model of a means for recording.

85. The system of claim 14 wherein said decoder further

comprises: ' .

means for detecting that said binary channel priority
number contains a set cable channel bit indicating an assigned
cable channel priority number; and

means for using said detected assigned priority cable
channel priority number to derive a corresponding 1local cable
channel command.

86. The method of claim 32 wherein the step of decoding and

expanding further comprises the steps of:

detecting that said binary channel priority number
contains a set cable channel bit indicating an assigned cable
channel priority number; and

using said detected assigned priority cable channel
priority number to derive a corresponding local cable channel
comnmand.
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Next, the television viewer would have to go through.a.one- tinme "setting"

procedure of his VCR for all the cable chan ld |ikely watch.
This "setting" procedure would “lu ‘lU Mljm

27 rel ate each of the assigned nunbers for to the
channgle b6 0P )ydsdsrsetrl e carrier. For exanple suppose that the

| ocal rllI cé}rler uses channel 6 for ESPN, then cable

87. The method of claim 47 wherein the step of creating a
unigque coded indication comprises steps of:

using said representation to derive a priority number for
each of said channel, date, time and length representations;

converting the priority numbers into a binary number for
each of said channel, day, time and length commands;

adding a cable channel bit set to "1¥ if said
representation is for a cable channel;

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. '

DGF 1249.1-+-02/11/96 2:47Tpm
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channel

nunber

1 could be assigned to ESPN, as shown in the follow ng

table. * Cable Channel Assigned Channel Nunber in Nanme
Cabl e Chan. No. the | ocal cable carrier EPSN
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GRAMMING INFORMATION

(57) Abstract

Encoded video recorder/player timer
preprogramming information (212) listed in a
television guide (200) allows a timer prepro-
gramming feature on a video cassette recorder
(VCR) (14) to be programmed using a com-
pressed code (102, 158, 212) of only | to as
few as 7 digits, which are decoded by a decod-

(54) Tile: APPARATUS AND METHOD FOR USING ENCODED VIDEO RECORDERIPLAYER TIMER PREPRO-

er (38) built into cither the video cassette recor-
der or a remote controller (82) to convert the
compressed code into channel, date, time and
length (118, 142) information. The channel,

date, time and length information is communi-

cated to a VCR and used to automatically acti-

vate the VCR 1o record a given television pro-
gram with the corresponding channel, date,

time and length. Alternately, the channel,

date, time and length information is decoded
directly in a remote controller (80) and only
start record, stop record and channe! selection
commands are sent to the VCR (70) at the ap-

propriate times. The compressed codes (212) associated with each television program can be printed in a television program guide
(200) in advance and used with a VCR or remote controller with the decoding means. The compressed codes for timer prepro-
gramming can be utilized for just one program or repeatedly for daily or weekly use. The algorithm (100) for decoding the com-
pressed codes can be a function of time (120, 42, 122) to ensure security of the decoding method. A method is included for use of
the compressed codes with cable channels (176, 160, 162, 166) and a method and apparatus is described for timer preprogram-
ming for a large number of programs (76). The coding technique can also be used for compressed coding of any multidimension-
al vector for commercial or industrial applications.




The user could performthe "setting" procedure by pushing the buttons on

his renpte controller as foll ows: SET 06 CABLE CHANWM
SET 24 CABLE WR2R{4E844> proGRAM SET 23 CABLE CHANNEL 3
SET 25 CABLE CHANNEL 8 PROGRAM The "setting"” procedure would create

a cabl e channel address table 162, which would be |oaded into RAM 52 of
command “controller 36. For the above exahmpkez the cable channel address

table 162 woul d have the follow ng information. CABLE CHANNEL
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© 24 - : 28 3 23 8 25 After the
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can now sel.ect cable channels for viewng by the old way: eg. pushing the
key pad buttons 24 will select HBO He can also do it the n : by
pushi ng CABLWOZMANEM. 2 which will also select HBO The adegﬁ)tﬁagéwog@‘t he
new way is that the television guide will publish [C2] next to the program
description, so the viewer will just |ook up the assigned channel nunber

i nstead of having to renenber that HBO i% Igg | cabl e channel 24. \Wen the
CABLE CHANNEL button is pushed, command €ofitfdller 36 knows that it wll

| ook up the | ocal cable channel nunber in cable channel address table 162
to tune the VCR to the correct channel. For tinmer preprogranm ng and
for using the conpressed G code, a way to differentiate between broadcast

and cabl e cha eLsJ_s_Lo_a.dd_an_.ei.ghth_chann.eJ':.bi_L_.J\Aji_gh woul d be set to 0
for normal brqucast channels and 1 for cable channels duch as HBO This

ei ght h channel! bit coul d be one Eﬂrmqv or §erf ot sych as the third bit
C390ut of the |ei ght channel bits§ t it theVn"Cnglaf'sm Ebits to specify
popul ar channﬁl S is mnimzed, whet her_ﬁ héy be nor
channel s. or a nornal broadcast o;‘h%nel, thg &} her
decoded accorqi ng to . N N <
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prrority vector C table 124. For a cable channel, the 7 other bits can be
decoded according to a separate cable channel priori-ty vectQr | e 160,
whi ch coul d WOWYB# in ROM 54 of nicrocontroller 36. Thepgyb% B3 nel

priority vector table can be set ahead of tine for the entire country or at

| east for an 29 area covered by
a particular wide area television guide pupleigation.
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A tel evision guide that carries the conpressed code known as the G code
wll now pri ﬁg t&&g@l e channel information as foll ows:

pm [ C2]. 8 XXXXXXXXXXXXXXXXXXXXXXXXXXX (4679)
XXXXXX( progran descri pti on) XXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX The
the viewer that he needs only to push CABEE

6: 30
PCT/US89/05806

C2] in front of HBO rem nds
NNEL 2 to select HBO The

(4679) is the G code for this particular program Fr&—8 sStows a
section of a television guide. The cabl e channel @LL_haxe_aQ assigned
cabl e channel nunber 188 after the cable channel pm ﬁpa@c. Qiher than
t hat the cabl e channel ' ' Q& l\l{q
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information-is arranged the sane as the broadcast channels with a

conpr essed Gc‘ggspélz associated with the channel. - For ti ner

pr epr ogr anmi ng, Bower need only enter the nunmber 4679 FEIEPIROMS8e6
the unit's G code entry procedure, eg. PROG 4679 PROG The G code decoder
unit will decode this Gcode into "cable channel 2" and will also si gnal
the command controller 36 vm'th a cable cr% RRslz signal 164, as shown in
FIG. 1 and 2, beca he extra channel bit will be "1" which

di stingui shes that t he G code |s for a cabl e channel; then, since the
associ ation of "cabl hannel E_\V\rth channel 24 has been established
earlier in the "sefftijig¥ pn cejl.ke of he conmand controller, if it-has
recei ved a cabl e char si%ma A V\QII i mredi at el yol ook up 2 in the cable
channel address tafl tRV {rnslate it to cabl eXchannel 24; which will
be used as the &‘x RO ﬁ 3
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157 cabl e channel bit is added in the correct bit position in the

convert CpDpTpLp to binary nunbers step 182. This coul d be bi as
di scussed befWP&/0784The" hit hierarchy key could be e ésn§9?16e§8“as
before to conpress the nunber of bits in the nost popul ar prograns;
however, it needs to be 23 bits long to 20 acconmpdate the cabl e channel
bit. -The maxi num conpressed G code Lehwyly could still be 7 digits,
because 2[err] = 8, 388, 608. The decq@ingis—sh n FIG 9 and
is just the reverse of t he encodi ng procggs fter sfep| 108, test
cabl e channel bit 174 25 is added and effecti yQt e [ he| cabl e channel
bit to determ ne If it isa"1". If so thgnQt jel andj control |l er 36
is signal ed via cabl e channel signal ¥4 rf& GsR T hnd] 2 that,
CDTL 118 that will be sent to it fro d ecodert 38jis for gac bl e

channel. Then the commamrg control | er knows to 4)4;&&@-14-[;—-&-!:@1 | ofal 30 blle
carrier channel nunber sed on the assigned g channe nurm%.
i pcl JdingtﬁE | e
up the coTL| Wi®

[@ sl ) Niomlll o W a- W a » Wt 44

— O
AoR)TY | | PRIORITY amqjg*

VECTL,

In step 176 of FQ)Y& 9, §he priority vector t3

channel priority vect rabje 160 are used to
i nf or mati on.
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e

MR

nunber

This would be the case for the renote controller

I mpl enentation of FIG 3. FIG 11 shows the inplenentation of the entire
decode algorithmif this step is included. 9K hat needs to added is

An alternate to having the command controller receive a cable

si gnal wWo%oreg78ds0r the G code decoder to perform al
i ncludi ng the conversion from assigned cabl e channel

carrier nunber.
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bit indicates that a cable channel is involved. Step 166

effectively repl s,step 174 in FIG 9. Anot her iss @sﬁ* ds
addr essi ng iswgﬁ&sﬁmrber of programs that can be preprogramlir’g:g.} II nce the
G code greatly sinplifies the process of entering programs, it is likely
that _the user will quickly learn and want to enter a |arge nunber of

prograns; however, sone existing VCRs ¢arneAwlzy store up to four (4)

prograns, while some can store {Jgyrany os mg't. Thus, the user may get
easi |y frustrﬁed by the pro ar*ribi%l i&nﬁte% ns of the VCR ~One
approach to t problem is BWFGQ r mitge npressed G code decoding in
the renote controM er and providd @ ugg\‘me rly there to store a large
nunber of prograns, g. 20 or 4(1& e T mt entrol l er woul d have the
capability of trans%ﬁrrlng peri garcatty—seveydl of these stored prograns at
atinme to the inunit. Td p(_f%l_d t i S capability, extra nenory
cal l ed stack rT\y 76 |§‘\}‘reqw red§|k5| tihge rennte unit, as shown in
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Fig. 12, which other than that is identical to FIG 4. Stack nenory 76
can be inplenented with a random access nenory, whi€h may in fact reside in

t he mi_crocontwol%07844t sel f, such as RAM 62. The st ackPGR/NB$/05806 | s
wher e new entry, insertion & deletion of tiner preprogranmi ng information
is carried out. It is also 32
where -editing takes pl ace. The top nenory |ocations of the stack, for

exanple the first 4 |ocations, corresponpg grR¥&A |y to the available tiner
preprogranmm ng nmenory in the VCR main unit.
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Whenever the top of the stack nenory is changed, the, new information wll
be sent over to the VCR nain unit to update it. — FIG 13 _shows the
sequence of NQMM/&784hen the user enters a G code program onPEREBUISE of
the renote controller. For illustration purposes, suppose the VCR main
unit can only handl e four (4) progranms. Suppose also that the stack nenory
capaci.ty is 20 timer preprograns. Referring to the flow chart in FIG 13,
when the user enters a G code in step 238 et mi crocontrol ler 60 first
decodes it into the CDTL information in step 234 and displays it on the

display unit w - ad-al-»-t—i—e-ngl word "entered" also displayed. The
m crocontrol |l e endent pr gyglecoded programinto the stack nenory in
step 236. Q f _t}ﬂs h(sx gMirst programentered, it is placed at the
top location o t\'he st ack oy If there are already prograns in the
stack nenory, fhdynawly g q programw |l first be provisionally placed
at the bottom o@& hgq stat ry: The stack nmenory wll then be sorted
into the correckwsr Y faﬁ}s r
v
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in-step 240, so that the earliest programin tinme wll appeérpﬁﬂﬁhgﬁgg@gﬁ
| ocation and the last programin time will be at the botto kbilgﬁmL .
the nature of the tenporally sorted stack nmenory is such tﬂ}t i f §t@ggf
menory location nis altered, then all the |ocations bel ow it wilF opan
al tered. For exanpl e, suppose the stack nenory has sifx L(&)—entsi-@S——
already tenporally ordered, and a new entry is entered whos t enpor al

ordering places it in location 3 (1 being the top | ocati onle—lf—t-hi-s—ert+y

is placed into | ocat aAepaRATUSANDMRETHOD FolRi OhIN@SENCODBDCREDEO 3, 4, 5, 6

will be shifted togkopahkoRtaber frmfh RbrOcRAREAE WiFokuRREoR Wil remsin

unchanged.

BACKGROUND OF THE INVENTION

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 encoded information to shorten the time required to
perform timer preprogramming.

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 1length (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)



33 «  The microcontroller 60, after doing the tenporal

ekl

in step 242 whether the first n entries have changed from bgtfoh e WONT eSHEET

the current exanple n equals 4. In this case, since a new

entered into location 3, what used to be in location 3 no
| ocation 4.

: MOVOS-—-t-0-~

and 4 on the VCR main unit nust now be revised. The microcpntroller

sends out the new entries 3 & ? to the main unit~tn-step-244-gf-——
FIG 13. If the newwy entered program arft

. . er tenpor al orde&ing eL.s
entered i nRYSHidgarnoAPBrORMH@kecReAPRACe o hKBYHN 2 R WSO Eh %"gf’g‘ci‘*f’ﬁom
bef or e andtd hingtirtcotond r edrtavinetil innobe seser ‘anynamedagdiib PREINGR2ARI N

t herefore

unit and t

t he keyboar
the G code®FTP5EY

unit. The

i
88 .a

| ér I's por nted at )
programming), and (iii) executing a series of keystrokes in the

remote hand-held control unit in response to a menu displayed on
the television screen (on-screen programming). Other techniques
for timer preprogramming have been suggested including: (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 while the
contents, being CDTL and certain power/clock/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. 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

r ogr-am-has-—-beem

: oy
Since the VCR s main unit program nenu of 4 ehtﬁies-should”

correspond exactly to location 1 through 4 of the stack nehoty,- entri-es~3-
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ot her steps of FIG 13 happen so fast that the changes arefsent—imn—st 24

while the rempote controller is still being pointed at the v@iﬂrﬁﬁﬁ\ﬂu > HEE
If the user decides to delete a programin step 232, the del gtTomis—fi1
carried out -in the stack memory. If the first 4 entries arg afflegtied ‘tire
m crocontroller will send the revised information over to fhe VCR main
unit. If the first 4 entries are not affected, then again|theTemore™ "

controller unit will not send anythi ng The deletion will pnl y change the
| ower part of the stack (Iower neaning 3location 5 to 20). TATS Hew

i nf ormat i afradidsl. be 9ARE, Overert 0féhe eVBRr hacedinusens, t Hbeapprasessate ti ne.
In the meafiidmy, tgelgggtﬁ?iékd“@nkembkl1*¥3fﬁ%&ﬁ¥hngnoﬁﬁeléﬁhnﬂél”eaate
pr ogr anmi ng,

UnCtIOI’] etlngltstlmng greg g%ngn uentrlesu(‘)ne by
one. By tiRe 13tk Length PécSFa R FRI98E [a0eP58Bh %% Sted, Lhe stack
in the renpechmugsessswths@se reading in bar-code information or u51ng 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
programs

that time shifting of
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.

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 by a user required for timer
preprogramming of a VCR which is substantially simpler,

and less error-prone than present techniques.

faster

In accordance with the invention,
preprogramming feature of a video systen,
and method for using encoded video
preprogramming information.

to program the timer
there is an apparatus
recorder/player timer
The purpose is to significantly
reduce the number of Xeystrokes required to set up the timer

preprogramming feature on a VCR. In accordance with this

invention it is only necessary for the user to enter a code with
1 to 7 digits or more into the VCR.
remctely or 1locally at the VCR.

This can be done either

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




34 entries over to "replenish" the VCR main unit (if the s
than 4 entries). The real tine clock 85 in the renotd
is nmonitored by the mcrocontroller to determ ne when the [
main unit have been used up. Referring to the flow chart irn
m crocontrol | er periodically checks the clock and the tines

prograns at the top of the stack in step 250 (say the first
which are identical to the VCR s main unjt's nenu. If on o

ack—tas e ..~
BERACMEH SHEGT
rograns i n the
Al G 7140t 187
flor the
47€ntries),

nie of the

periodic checks, it is determned that the recording of the

faln unit's

menu is cGRPl SIFTXFRENGINT t RepRNee fYe chi?s e8NPn YRGBt ackCeRATAEHYi s
tested i nmefleppPH2codes 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
controller with the decoding means.

or remote

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
throughout the figures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.

invention with the code decoder means embedded in
cassette recorder.

like parts

1 is a schematic showing apparatus according to this

the video

FIG. 2 is a schematic of the VCR embedded processors for

command control and code decoding.

FIG.

3 is a schematic 'showing apparatus according to this

invention with the c¢ode decoder means embedded in a remote

controller.

FIG. 4 is a schematic of the processor embedded in the

remote controller.

FIG.

controller.

5 is a schematic of a universal remote controller with
the code decoder means embedded in the universal

remote




t he di spl ay uhit will be set to a blinking node or displa k\hr\gr
nmessage in step 258 to alert the user to send nore prograﬁs? Pk%%t“? S%F e

user pICkS up the renote unit, the blinking will renind th1that t he W
main unit's program nmenu has been conpleted and it is ting tp Aépl e Wit e
VCR main unit with programentries stored in the renote. Tihe user_si.mply..4d
pi cks up the renDte and points it towards the VCR main unit and presses
"ENTER'. This will "pop" the top of theé stack menmory in step_ 260.,...1L.e...pop .t
al | the entriesgig, t §6165 AP oWPgbMpH V4 theCElddues detbaing ctautmigual | er wil |
then send the new "top of the stack" (ie. top 4 entries) over to the VCR
main unit in step 262. This process w | eat_until the whole stack has
been enptied. FIG. 7I¥5|%3fﬂﬁ8u§ﬁﬁphfﬂﬁ‘thﬁ e ANGedARE FRIIUAYPor usi ng
encoded video recorder/player timer preprogrammng information of the

present inventigacang q@nxnoﬁliﬂé%fﬁéfﬂgg%@tBQQHaQEaQeée Heiftn WA98H340

fromthe fore90|ng descri pti,on an e apparent that various c%anges
may be nadea‘f‘??rfil’rggf'é?rﬁm(ﬁ)ﬁg‘f’ﬂﬁ%?’bn and arrangement of the parts thereof

wi t hout departing fromthe spirit and scope of the invention or
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 a operation flowchart for sending programs from
remote control to main unit VCR.

St [s) S

Referring now to the drawings, and more 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 power key 27. There are means in the
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remote controller 12 that interpret each key as it is pressed and
send 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 lock
the remote 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, 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 (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 218 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



36 W Claim 1. A method of using conpressed |cages:i it SHEET
recorder preprogranm ng conprising the steps of: pr:ovi-gi-ng—a-——
tel evi si on gui de wherein each program description has an adSQCI?Le& N 497
conpressed code representing the channel, date, time and | gngth’of tfie

progr am provi ding a neans for entering a conpressed-code-travi-ng™
at least one digit; provi ding a neans for decoding a conpressed
code having at least one digit into channel, date, tinme and—tength

commands;

conpr essed,
reordering o
bits in sa

converting said conprrlessed code into a binary

g?fjeJ.s now enter1950¥hg'99tt?1 st fhirepabghamkey tiwé »peiai fthes t he

aatess et A §sC SBLESSEMEOTS: me 30 1o BEQLAPLLAD @lduddie
The 2 means pm. The next sequence 08 00 2 is the stopping time.

The 04 is channel number. Finally, the PROG is hit again to exit
the program mode.

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. 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 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 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



to"said bit hierarchy key to obtain a reordered binary conprdggﬁﬁfggq§rf~~-~—~
separating said reordered binary conpressed code into binary ChanheENT SHEET
date, time and length priority indices; provi di ng prijority " —~——
vectors for channel, date, time and |ength; usinggsdid?&hanpqha
date, tinme and length priority indices to |ookup channel, dEtéLmti”E and”

et i, i

| ength commands fromsaid priority vectors for channel, datg, tine and—

| engt h; provi ding a clock neans for keeping tine;
conparing said date, tine and | ength ¢bmands to said clock nmeans;
provi di ng aa itBansotpeér tpoEsigplehaomedrsl sources includenivegcesait! aregreschor

tuning chanpebdiiér tHe ShaRractddicd) adhdWwdr@anahangh kBasalshfagnnel

date, tine and |ength omands ghen salg | ock nean onpar es th the

date and tifne*Bf ééﬂ“ﬁ"ﬁhaﬁﬁﬂﬂr°& B8 t3%me Sﬁﬁr?%ﬁﬁﬁl1t§8§ng£d§;c° e was

provi di ng receaued tbenrpbgr@-i—cngi,e 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 uséd 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 signal 18.

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 40. The command
controller would also keep track of the time by periodically
reading clock 42. The command controller 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



37- : turning ON said nmeans for recording when said cl ock neans
conpares with the date and tine of said date and tine conmapdsi—and

turning OFF said neans for recording when said | ength of sal d:l#&RgtF
command matches time of recording on said clock neans.
for the automatic recording of a television programon a vi deg o§§sgﬁfqﬂg7
recorder conpri sing: a tel evision calendar visuallfy{listing’

tel evi sion prograns by the date and time of each program ang t4e—-t-eteviston

channel on which each programis to appea® the cal endar haying a

function can be realized with a microprocessor 3507 Tandom
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 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.

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 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 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 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.




uni que-conpressed coded indication for each of the pregraﬂ§“55w1wg§’ﬂ’\
a set of digits corresponding to the start of the corresp n&hn@l progtam

d
representing the channel of which such programwil| appear, thé datq andaw
time such programis to start, and the | ength of such progran14ahd
a neans for automatically controlllng recordi ng of teIeV|51o sygnaLs»by*&
vi deo cassette recorder conprising nmeans for receiving repiesentations of
the digits of the conpressed coded indications fromthe telievision.cate
and for enabling such video cassette red@rder to conmence r ¢or di ng

tel evision sigRalks SaH:}UsQS}aw@ 4 Qakaphore ifie rebradcinbaireht dfittrisat t he
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coded i ndi 631 G5 aqaition of thelRCBHRE dodecesl nanéte wly aseasailan of
each of the conpressed coded ] ndic q |Qto corJa %QWQ'BQa§eQ§raIfhe
channel , possxble in any remote con ro © provide 5

remote controller with embedded G-code decoder 80 would be used
in conjunction with a normal videc 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 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 preprogramming for a
modest cost.

FIG. 4 illustrates 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 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 is provided in the remote controller 80 so
that the G-code decoder 82 can be made to have the clock as one
of its inputs. This 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.

The remote controller with embedded G-code decoder as
described above would send channel, date, time and 1length
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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 e€ach 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
preprogramming.

such as timer
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 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-code decoder perform more operations
to simplify the interfacing problem with existing video cassette
recorder/players. In particular, if the remote controller not
only performs the G-code decoding to CDTL, but also keeps track
of time via clock 85, then it is possible for the renmote
controller to send just channel, start record and stop commands
to the video cassette recorder/player. These 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

to bhave memory within the remote controller,

such as ROM 64 of
FIG. 4,

for storing the vocabulary 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
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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 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 sent

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
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 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 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
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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.

If keys are pushed without the learn function key 94
involved, the 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/O to 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
js 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 4illustrates a possible realization of the G-code
decoder 92 that could be built into the wuniversal 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.
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entry devigghner 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 stpp 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 controller properly with respect to the VCR unit so that

the signals sent by the universal remote are received by the VCR
unit.

There are a number of ways that the G-code decoding can be
performed. The 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
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- 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 4,000,000x16x4 = 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 decoding. FIG. 6 is a flow diagram of the 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 length (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.
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channel 4 7 2 3 5 6 11 13 .o
priority o0 1 2 3 4 5 6 7

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 © 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 priority number. For
example, the priority vector T table would contain:

time 6:30pm 7:00pm 8:00pm 7:30pm .
priority o 1 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 o

- 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'hour§ in length, then the Cp,Dp,Tp,Lp data 148 for the
above example would be 4 9 1 3. Step 150 converts Cp,Dp,Tp,Lp
data to binary numbers. The number of binary bits in each
conversion is determined by the number of combinations involved.
Seven bits for Cp, which can be denoted as C; Cg C5 C4 C3 C3 Cj,
would provide for 128 channels. Five bits for Dp, which can be
denoted as Dg D4y D3 D D3, would provide for 31 days in a month.
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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 ordering of the 22 bits. For
example, the bit hierarchy key might be:

Lg C3 ... Tg Cy Ty C; Iy Dg Dy D3 Dy Dy

22 21 ... 109 8 7 6 5 4 3 2 1

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 popular programs. Since all the
date information has equal priority, then the Dg Dy D3 D D; bits
are first. Next Ty 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 probabilities of

all the channels, times and lengths for this calculation to be
performed.

For example, the probability for channels may be:

channel 4 7 2 3 5 6 11 13
priority 0 1 2 3 4 5 6 7
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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 o e
priority 0 1 2 3 e
probability (%) 8 7.8 6 5 .es
And, the probabilities for lengths might be:
length of program (hours) - 0.% 1.0 2.0 1.5 3.0 ...
priority 0 1 2 3 4 cee
probability (%) 50 20 15 5 4 e

The probabilities 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 Cy7 Cg Cg C4 C3 C; C; bits, is
already known. The Cj 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. Similarly, the T, and L; bits would be used

before any of the other time and length bits. A
the

combination of

Cy. Tq, In and Dg Dy D3 Dy D3 bits should be used first, so

that all the information is available for a channel, date, time

and length.

The Dg Dy D3 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:

Tl Cy Ll D5 D4 D3 DZ Dl
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21 = 2 channels, and the first two channels have a probability
percent of 5 and 4.3, respectively. So the differential
‘probability of Cl1 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:

Cy Ty Ly Dg Dy D3 D3 Dy,

because L; has the highest differential priority so it should be
first, followed by T;, and then Cj;.

The question at that point is what should the next bit in

the hierarchy key be: T;, C3, or Lz. This is 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 C3 in combination with C; and C; selects
between 23 = 8 channels or 4 = 2(3-1) pore 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 this is: 2.9 + 2.1 + 2 + 1.8 = 8.8. In a

similar manner, the differential probabilities of T, and L, can

be calculated to be 6 + 6§ = 11 and 15 + 5§ = 20, respectively.

once all the differential probabilities are calculated, the next
step is determining which combinations of bits are more probable.
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This will determlne the next bit in the key. So, which is
greater: 11x9.3x70= 7161; 7x15.8x70= 7742; or 20x15.8x9.3=
2938.87 In this case the combination with the greatest

probability is 7x15.8x%70= 7742, which corresponds to Cp 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: C3 with T; Lj, or T, with C; or C; and Iy, or
Lz'with C; or C; and T3. 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 case the combination with
the greatest probability is 11x(9.3+4+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 wvectors interdependent, such as making the 1length
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. This 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



42 © 22. A nethod of programm ng a systemfor autonatiCauﬁé (,untr0|_||rrg_~

recording by a video cassette recorder of a channel of vidg

specified by a channel conmand begi nning at the tinme- of-dpy[Specified” by a !

ti me-of -day command, on the cal endar day specified by a day
the length of time specified by a |l ength command, the stepp

gna

i

¢orrraner and T of

conpri si ng: ;
esentatrve of
mmand,

I'ng and

nd for contro

recei vi ng conpr essed coded I ndi cati ons, each repf

t he conbi nati on of one of each said channel conmand, day cp

time-of -day command, and |ength conmmand;2;and decod

expandi ng_a sald ress C ggﬁ,tcgddyjlglgua sa@h¢ epannel
conmmand, ﬁg nB gdl? gﬁ% @Q&Sgi %rr%t ah v 28ud

of the V|YR§¥-cas?é?%étQﬂM%?FoPF%ﬁarchy key 330 ﬁSﬁ 0

a|n122

conprising the step of receiving the conpressed coded |nd|cat|on in the

video cassette recordere, r, 1, D5 Dy D3 Dy Dy and

eee €1 Ty Ly Dy Dy Dy Dy Dg.

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 periodically.
If this technique is followed, then the Cp of 148 in FIG. 7 would
change as a function of the clock 42. For example,

channel 4 7 2 3 5 6 11 13 cee
priority © 1 2 3 4 5 6 7 coe

would change periodically to:

channel 7 4 2 3 S 6 11 13 ces
priority O 1 2 3 4 5 6 7 ces

This would be a fairly subtle security technique, because a
decoder that was otherwise correct would only fail if those first
two chanﬁels 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
CpDp,Tp,Lp are rearranged according to the bit hierarchy key 120
to create one 22 bit binary number. Then the resulting 22 bit
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number to decimal G-code step 156. The result is G-code 158.

1f 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-code 104. Next the G-code
104 is converted to a 22 'bit binary number in step 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 1l12. As this
point we obtain CprDp:Tp,Lp 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 CpDp,Tp, Lp 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 techniqgue a function of
the clock. It is possible to make the bit hierarchy key 120 and
the priority 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 duplicated or copied. It is
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also possible to have the decoding and encoding techniques

dependent on any other predetermined 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 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 systéms instead of binary numbers.
example,

For
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 26 = 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 systen
can avoid this result.

For example, for the case of 35 channels,
a mixed radix number system with the factors of 71 and 52 can
represent 35 combinations without any empty space in the code.
The allowed numbers for the 71 factor are 0, 1, 2, 3, and 4. The
_allowed numbers for the 50 factor are o, 1, 2, 3, 4, 5, and 6.
For example, digital 0 is represented in the mixed radix number

The digital number 34 is represented in the mixed
radix number system as 46, because 4*714+6#50 = 34.

system as 00.

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
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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. ‘
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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. 1In
the case of daily or weekly recording of the same program, the
CDTL information is stored and used until it is cancelled. Theée
desire to repeat the program daily or 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 specify 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 PROGY
or by:

“"PROG 99 PROG P ROG“.

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 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
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there is a “CANCEL" button on the remote controller or manual
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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 xXx 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 progranms
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
multiple day of year sections 202, multiple day sections 204,
multiple time of day sections 206, channel indications 208, and
descriptive program indications 210 arranged in a manner that is
common in television guide publications. Arranged in relation to
each channel indication is a compressed code 212 or G-code
containing 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. This
is in contrast to having to deal with all the channel, date, time
and length entries separately. At least the channel, date and
time are explicitly stated in the 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 arithmetic to find the length of the program.
compressed G-code avoids all these complications.

Using the
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useful. In a normal television gquide, 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 llke 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 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 1likely watch. This "“setting" procedure would

and For cableckﬂﬂéalﬂgoﬁaﬁfb Nekhedayis tAnrBxddfitdaraBnfkduwngt h
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36. The nethod of claim 22 further conprising the steps of: . e
conparing the day and tine-of-day commands to the output of ?CK ﬁoprg
predeterm ned rel ati on; sel ecting the channel spécufled in thé

channel command after the predetermined relation is found .t
enabling recording by the video cassette recorder of the V|deo S|gnals on
the sel ected channel by conmmencing recording after the predeternlneu
relation is found to exist. 37. 3he nethod of claim 36 conprising
the step of utilizing the length command to termnate the recordin
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following table.

Cable-Chagnel Assigned Channel Number in

ame Cable Chan. No. the local cable carrier
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 1 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
controller 36. For the above example, the cable channel address
table 162 would have the following information.

CABLE_CHANNFEL ADDRESS TABLE 162
1 6
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cassette recorder to start and stop the recording of the sekected-channer
by the video cassette recorder.
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After the "“setting" procedure is performed, the TV viewer

can now select cable channels for viewing by the old way:
pushing the key pad buttons 24 will select 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 instead of
having to remember that HBO is 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.

eg.

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 C3 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 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
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direct viewing and for use in automatic recording of progreﬂnﬁEﬁbﬂcghiiﬁ SHEET

vi ewi ng, the conbination conpri sing: a day sectioh for—each of 4

plurality of calendar days and, positioned in a predeterm ngdirglatgh %4k h
each day section, an associated uni que day visual identifief;

time-of -day section for each of a plurality of programstarfing tines
within each day section and, positioned in a predetermned felation with

each time-of-day section, an associ at et? uni que ti me-of -day visual

i dentifier, ua by MPi apgachanngl vetbdlsislentgufiver s and
correspoﬁﬁ?ﬁ F8veat aﬁgh é%%%ﬂ v}sual Identifier, a programidentifier
Wi t hin eHEhl%??ﬁ%Qﬂ= day section for such progran1that starts at the tinme of

such time-of-day section and that is associated with the day section and
time-of - day Sﬁcéél%i\ﬂiibhicﬁhm ¢hattcdsr pasithieopetipresxkd code knowmrms
addi tion code i ndi,cati; f eg a

1821 GhaHrRY" AR RAYatigRChI N a
pr edet erg}'ﬁeg recl 5ti 6 P‘} ogggcﬁysla?#d @El%n P vi sual n| dentifi era t he coded
i ndi cati é@llewseach such programrepresenting the channel, the tine-of-day,

the cal endar day, and the length of time for the associat ed programin the
cal endar. 6:30 pm
[Cc2] HBO  XXXXXXXXXXXXXXXXXXXXXAXXXXXXXXXX (4679)
XXXXXX (program description)xxxxxxxxxx
XXX XKXXHKXXXXXXXAXKXAAX XX XKAAXXXXAXXXKXXK

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 for
this particular progran.

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 command
controller 36 with a cable channel signal 164, as shown in FIGs.
1 and 2, because the extra channel bit will be "1* which
distinquishes that the G-~code is for a cable channel; then, since
the association of "cable channel 2" with channel 24 has been
established earlier in the "“setting" procedure, the command
controller, if it has received a cable channel 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
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recording channel 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 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,
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 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 CpDTpL, to binary numbers step 182. This could be bit
C3, as discussed bhefore. 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 1long to
20 accommodate the cable channel bit. The maximum compressed G~code
length could still be 7 digits, because 223= 8,388,608.

15

The decoding is shown in FIG. 9 and is just the reverse of
the encoding process. After step 108, test cable channel bit 174

25 is added and effectively tests the cable channel bit to determine
if it is a "1", 1If so then the command controller 36 is signaled
via cable channel signal 164 of FIGs. .1l 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 look up the local
30

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.
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the identifiers plus the nunber of digits representing the IBERﬂNEEﬁEVﬂlh@igr
for the associ ated program 42. A tel evision cal endar f—etarm 39"}
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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 carriér 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 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 1nvolved. Step ' 166
effectively replaces step 174 in FIG. 9.

Another issue that needs addressing is the number of
programs that can be preprogrammed. Since the G-code greatly
simplifies the process of entering programs, it is likely that
the user will quickly learn and want to enter a large number of
programns; however, some existing VCRs can only 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 to perform the compressed
G-code decoding in the remote controller and provide enough
nemory there to store a large number of programs, eg. 20 or 40.
The remote controller would have the capébility 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 informatién is carried out. It is also
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starts at the tinme of such tine-of-day section, and that is associated
with the day sE&&6i ob3 ssitbws rebeofedusnae i @vyentshwhen ke hser epters a

positioned-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-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 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) entries
already temporally cordered, and a new entry is entered whose
temporal ordering places it in location 3 (1 being the top
location). If this entry is placed into location 3, information
which was in location 3, 4, 5, 6 will be shifted to locations 4,
5, 6, and 7. Locations 1 and 2 will remain unchanged.

\ I top of cthbatisihak phematyt yisof changed, cithenehewi sual
L dent i fi e eo@fde forf UGS BANGEAY JVeRIEBMAETER aGh (it 886 ypadel sbannel

identifrer, wthin each tinme-of-day section for such programthat
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The microcontroller 60, after doing the temporal ordering,
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 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 affecﬁed, 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 remote must send some new
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with the cHartihe madenupitchave hegndipedayp- 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 display. unit will be set to a blinking mode or display a
blinking message in step 258 to alert the user to send more
progranms. Next time the user picks up the remote unit, 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.

It is thought that the apparatus and method for using
encoded video recorder/player timer preprogramming information
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 fornm,
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
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positioning in a predetermned relation to each said cabl e channel vi sual
identifier and assigned cabl e channel nunber representing the cable channel

corresponding to said cabl e channel visual identifier for said q% BT
tel evision program e met hod of clai m 43 whereinj t é”‘ P of

creating a uni quﬁ m‘ l(l B“EH[ n conprises the steps of: :
creating a separ _ n for each of a channel, day ﬂE and. day

and length for any programin the cal endar; usi ng shi ..j

representation to derive a priority nunbgé for each of said channel, date
time and length representations; converting the prihbrity. nunhers

B —————————

into a binary nunber for each of said channel, day, tine and |l ength

comands; reordering the bits of sai d bi nary nunbers to obtain a
conpr essdte €384maf binary bits: and

1. A method of using compressed codes for recorder

preprogramning comprising the steps of:

providing a television guide wherein each progranm
description has an associated compressed code representing the
channel, date, time and length of the program;

providing a means for entering a compressed code having
at least one digit;

providing a means for decoding a compressed code having
at least one digit into channel, date, time and length commands;

converting said compressed code into a binary compressed
code;

providing a bit hierarchy key that specifies the
reordering of said binary compressed code;

reordering all the bits in said compressed code according
to said bit hierarchy key to obtain a reordered binary compressed
code;

separating said reordered binary compressed code into
binary channel, date, time and length priority indices;

providing priority vectors for channel, date, time and
length;

using said channel, date, time and length priority
indices to lookup channel, date, time and length commands from said
priority vectors for channel, date, time and length;

providing a clock means for keeping time;

comparing said date, time and length commands to said.
clock means;

providing a means for tuning channels; ,

tuning said means for tuning channels to the channel
indicated by the channel in said channel, date, time and length
commands when said clock means compares with the date and time of
said channel date time and length commands;

providing a means for recording;



converting the conpressed code of binary bits into one sai IQuUE cod

©Q

of a bt h E?Z‘?ELiﬁmﬂrmllﬁlﬂﬂlﬂHHmr The mothod of cl ai m 42

I ndi cati on. B “The net hod~of claim48 wherein the Jﬁg%’a??idi
W
of reordering conprfseS tthe"stép df performing said reordef

function of the output of a clock. 37 51. The nethod of claim48
wherein the step of using said representation to derive a priority nunber

conprises the step of performng said derivation as a function of the
output of a cl Othurnlng 0N53a1<i”ﬂ\%aﬂ'§tf5}drQéoﬁiﬁiM%nVMdab@oé}b%e%tn‘ép of
creati ngcomganxl'e ‘Etcl)cﬁ'\e dagclacaar‘;[ ngo@l’sla&gsda:[t%eaxsmae me commands ; and
turning OFF said means for recording when said length of
said length command matches time of recording on said clock means.

2. A system for the automatic recording of a television
program on a video cassette recorder comprising:

a television calendar visually 1listing television
programs by the date and time of each program and the television
channel on which each pfogram is to appear, the calendar having a
unique compressed coded indication for each of the programs
comprising a set of digits corresponding to the start of the
corresponding program and representing the channel of which such
program will appear, the date and time such program is to start,
and the length of such program; and

a means for automatically controlling recording of
television signals by a video cassette recorder comprising means
for reéeiving representations of the digits of the compressed coded
indications from the television calendar and for enabling such
video cassette recorder to commence recording television signals
carrying the program on the channel, on the date, at the time and

terminating after the length of time represented by any of said
compressed coded indications.

3. The system of claim 2 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,
date, time and length commands;

a channel selector for selecting the channel identified
in the channel command; and



creating a separate representation for each of a channel,

day, tinme and day
and length for an rogranTln t he cal endar; using said -
repr esent atlon 'JLmu rity nunber for each of sa|H:p- ap,n@ cpatery
tinme and Iengt Mﬂum converting the F F Y Y. nuober.
into a mxed radix° ninb l 17 R 077
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an on/off controller for enabling recording by the video
recorder of the television program on the selected channel and
conprising means operative for turning on the recording commencing
at the date and the time specified by the date and time commands

and terminating recording after the length of time specified by the
length command.

4. A system for automatically controlling recording by a

video cassette recorder of a channel of videc signals under control
of a channel command beginning on the calendar day specified by a
day command, 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 length
from, the combination of one of each said channel command, day
command, time-of-day command, and length command; and

a decoder for decoding and expanding any said compressed
coded indication to individual channel command, day command, time-

of-day command, and length command for control of the video
cassette recorder.

5. The system of claim 4 wherein the input and decoder are
an integral part of the video cassette recorder.

6. The system of claim 4 comprising a remote transmitter
which comprises said input.

7. The system of claim 5 or 6 wherein the video cassette

recorder includes control means for interpreting whether said

compressed coded indication has been received by the video cassette
recorder.



for each of said channel, day, time and | ength commands;

reordering the bits of said m xed radi x nunbers to .obtain a conpresseg code

The g, 3

of m xed radix bits;-and -. . converting the conpressed cloiefd. AoF- Vi b et iEET

radi x bits i ntﬂ,m ' j coded indication. 53. ATl evision
cal endar on a IMF"HW'Er conbined vi sual sel ection off ;:iro‘ggaﬁggf'@ﬁ?
direct viewi ng and fér #sesi e utonalf%’recording of programg flor future

vi ewi ng, the conbination conpri sing: a day sectionjfor €ach of a

plurality of cal endar days and, positioned in a predeterm ned relation with

each day section, a unique day visual identifier on the display medi um
a tinme-of-day section for each of a plurality of programstarting tines

wi thin each day seghbONsystthm PRSI tépdad N Rneredet efalidnedontlal | Gieanst h

each time-of -day secti,gn, a unique tinme-of-day visual identifier on the
es a mlcrprP

di spl ay nEdt (f)efsusré]‘i ty of unique channel visual identifiers
on the display nediumand corresponding to each such channel visual

identifier a pyogramel dagktéherom tdidireaah domprabifgy &ectémdtd Omand
transmitter which comprises said input and decoder.

10. The system of claim 9 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.

11. The system of claim 6 or 9 wherein said input comprises
a keyboard entry device.

12. The system of claim 5 or 9 wherein said decoder comprises
a microprocessor.

13. The system of claim 4 comprising a clock for providing an
output as a function of time and wherein the decoder comprises
means for dgenerating said channel, day, time~of-day and length
commands as a function of the output of the clock.

14. The system of claim 4 wherein said decoder comprises:

means for converting said compressed coded indication
into a compressed code of binary bits;

means for reordering the bits in said compressed code of
binary bits to obtain a reordered binary compressed code;

means for grouping said reordered binary compressed code
into binary channel, date, time and length priority numbers; and

means for using said binary channel, date, time and

length priority numbers to derive said channel, day, time-of-day
and length commands.
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the channel, the tine-of-day, the caleﬂﬁar

15. The system of claim 14 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.

16. The system of claim 14 comprising a clock providing an

output as a function of time wherein said means for deriving said
channel, day, time-of-day and length commands conprises means for

deriving said channel, day, time-of-day and length commands as a
function of the output of the clock.

17. The system of claim 4 wherein said decoder comprises:

means for converting said compressed coded indication
into a compressed code of mixed radix bits;

means for reordering the bits in said compressed code of

mixed radix bits to obtain a reordered mixed radix compressed code;

means for grouping said reordered mixed radix compressed
code into mixed radix channel, date,

time and length priority
numbers; and

means for using said mixed radix channel, date, time and

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

18. The system of claim 4 further comprising:

a clock providing an output as a function of time;

means for comparing the day and time-of-day information
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 controller for enabling recording by the video
cassette recorder of the video signals'on the selected channel



day and the length of time for the associated programin the cal endar .
54. The tel evision.calendar on a display nmediumof claim SCrwr
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program 56. A television calendar of claimb53, wheréin each of at

| east sonecgfpSiaifdgChasne!opdraktdlel A0NtinEh 6RMHd SRdrURhgUeSter the

predetermined relation is found to exist.

19. The system of claim 18 wherein the controller comprises
means for utilizing the length command to terminate the recording.

20. The system of claim 4 wherein said decoder comprises:

means for entering encoded data into the decoder;

means for decoding said encoded data to determine
channel, date, 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 the video cassette recorder to start and stop

the recording of the selected channel by the video cassette
recorder.

21. In a system for automatically controlling recording of
channels of television programs by a video cassette recorder,
apparatus for decoding encoded television program information,
where the program information comprises channel, date, time and
length of the program information, said apparatus comprising:

means for entering the encoded information into the
apparatus;

means for decoding said decoded encoded information to
determine channel, date, time and length of program to be recorded:
and

means for generating control commands from said decoded
information 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.
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conprises an assig nunber positioned in a p ; h
relation to each SHE UE@ !E -Bl visual identifier, the a_sﬁgneq q@bte
channel nunber rep I | e channel corresponding tlo{sal @ ¥aBI85?

channel visual identifier for said cable television program § i _..57. A
met hod of creating a television calendd? on a display nediumifor conbined

ecording progtams A GPePhehy &%i BETHEREor S PYELERe Aepsu bhdtbcaitly ¢~
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pos! 1 %80, Usod SPLETRIeg. Vil e P Lot 15, e 400 oy
: specified by a 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, day command, time-of-day command, and length command; and
decoding and expanding any said compressed coded
indications to individual said channel command, day command, time-

of-day command and length command for control of the video cassette
controller.

23. The method of claim 22 comprising the step of receiving
the compressed coded indication in the video cassette recorder.

24. The method of claim 22 comprising the step of receiving

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

25. The method of claim 23 or 24 wherein the step of
receiving comprises the step of interpreting whether said
compressed coded indication has been received by the video cassette
recorder. |

26. The method of claim 25 wherein the step of interpreting
is performed by a microprocessor.

27. The method of claim 22 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.
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28. The method of claim 22 further comprising the step of
using a remote handheld transmitter, which interfaces with

different remote controllers for learning the protocols of the
different controllers.

29. The method of claim 24 or 27 wherein the step of

receiving comprises the step of inputting the compressed coded
indications with a keyboard entry device.

30. The method of claim 23 or 27 wherein the step of decoding

comprises the step of decodiﬁg the compressed coded indication with
a microprocessor.

31. The method of claim 22 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.

32. The method of claim 22 wherein the step of decoding and
expanding comprises the steps of:

converting said compressed coded indication into a
compressed code of binary bits;

reordering the bits in said compressed code of binary
bits to obtain a reordered binary compressed code;

grouping said reordered binary compressed code into
binary channel, date, time and length priority numbers; and

deriving said channel, day, time-of-day and 1length

commands from said binary channel, date, time and length priority
nunmbers.

33. The method of claim 32 wherein the step of reordering

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



to each such channel visual identifier, wthin each tine-of-day section for
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35. The method of claim 22 wherein the step of decoding and
expanding comprises the steps of:

converting said compressed coded indication into a
conpressed code of mixed radix bits;

reordering the bits in said compressed code of mixed
radix bits to obtain a reordered mixed radix compressed code;

grouping said reordered mixed radix compressed code into
mixed radix channel, date, time and length priority numbers; and

deriving said channel, day, time-of-day and length
commands form said mixed radix channel, date, time and length
priority numbers.

36. ‘The method of claim 22 further comprising the steps of:
comparing the day and 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; and

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.

37. The method of claim 36 comprising the step of utilizing
the length command to terminate the recording.

38. The method of claim 22 wherein the step of decoding and
expanding comprises the steps of:

entering encoded data into the decoder;

decoding said encoded data to determine channel, date,
time and length of the channel of video signals to be recorded; and



59. The nethod of claim58 wherein the step of creating th up;pygwg e]=o g
I ndication to. have l.ess digits conprises the step of: RErufig %ﬂ %HQL

the digits in of the identifiers associated wth said progran1 plus
the digits repj

5 2

r-‘-uu.

T T R ‘]

T

generating control commands from said encoded data for
selection of said channel of video signals for recording and for
control of the video cassette recordéi‘ to start and stop the
recording of the selected channel by the video cassette recorder.

39. A television calendar for combined visual selection of
programs for direct viewing and for use in automatic recording of
programs for future viewing, the combination comprising:

a day section for each of a plurality of calendar days
and, positioned in a predetermined relation with each day section,
an associated unique day visual identifier;

a time-of-day section for each of a plurality of program
starting times within each day section and, positioned in a
-predetermined relation with each time-of-day section, an associated
unique time-of-day visual identifier;

a plurality of unique channel visual identifiers and
corresponding to each such channel visual identifier, a program
identifier within each time-of-day section for such program that
starts at the time of such time-of-day section and that is
associated with the day section and time-of-day section within
which it is positioned; and

an additional unigue coded indication for each said
program positioned in a predetermined relation to each said channel
visual identifier, the coded indication for each such program
representing the channel, the time-of~day, the calendar day, and
the length of time for the associated program in the calendar.

40. The television calendar of claim 39 wherein at least some
of the unique coded indications comprises a plurality of digits.

41. A television calendar of claim 40 wherein each of the
day, time-of-day and channel identifiers is represented by one or
more digits and wherein the sum of the number of digits of the

-10-




associated wth said program based on probabilities assigned to the
channel associ-ated with the channel identifier, cal endar day associated

with the day jgdentifiér,~-ti me-of-day associated with the ti g” /-
j EPLACESGHT SifesT

i dentifier, mm associated with said program
met hod of cl M?‘Jﬁ step of creating on a displa dirima
plurality of unique‘chanme sual identifiers further conpjisedq T hHe'BtEEs
of : creating on a display nédi um at | east sone of| said channe
visual identifiers to conprise unique cable channel visual jdentitrers;
positioning on a display nediumin a predeterm ned rel ation| to each said
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cabl e channel visual identifier an assigned cable channel nunber:
representing the cable channel corresponding to said cable channel visual

identi fi ainifle 83i6a Ciatdl italtabAViSi UEPLAGHhRe number 6£.difits"iehherh ot
encodi ng &g(%tde%];l\fgglr'gbéfus Ct% rnlu%\ ng tP digits representing the length

of time for the associated program.

42. A television calendar of claim 39 wherein each of at
least some of said channel visual identifiers comprise a unique
cable channel visual identifier and wherein the television calendar
further comprises an assigned cable channel number positioned in a
predetermined relation to each said cable channel visual
identifier, the assigned cable channel number representing the
cable channel corresponding to said cable channel visual identifier
for said cable television program.

43. A method of creating a television calendar for combined
visual selection of programs for direct viewing and for use in
automatic recording of programs for future viewing, comprising the
steps of:

creating a day section and an associated unique day
visual identifier for each of a plurality of calendar days;

positioning in relation to each of the day sections the
associated day visual identifier;

creating a time-of-day section for each day section, for
each of a plurality of television program starting times and an
associated unique time-of-day visual identifier;

positioning in relation to each of the time-of-day
sections the corresponding associated unique time-of-day visual
identifier;

creating a plurality of unique channel visual identifiers
and a corresponding program identifier for each such channel visual
identifier, within each time-of-day section for such program that
starts at the time of such time-of-day section, and that is

associated with the day section and time-of-day section within
which it is positioned;




steps of: entering an input value for each variable; . .

providing a priority vector table for each variable wherein the-prierity aurey
vector table for each variable lists every possible val ue ofdthe variable. -
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value for each varihbl® to find its uqbque priority nunber; é*!
I

converting each said unique priority number for said input value for each
vari able to a binary nunber and concatenating the resulting bi-nary.nunbers

to formone | ong binary nunber; providing a binary bit hierarchy

key arranged in the order of highest differential probability to | east
di fferenti al '

creating a unique coded indication for each said program,
the coded indication representing the channel, the calendar day,
the time-of-day, and the length of time for said program; and

positioning in a predetermined relation to each program
jdentifier, the unique coded indication for each said program.

44, The method of claim 43 wherein the step of creating a

unique coded indication for each said program comprises the step of

creating the unique coded indicatioﬁ to have less digits

than the sum of the number of digits in all of the identifiers

associated with said program plus the number of digits representing
the length of time associated with said program.

45. The method of claim 43 wherein the step of creating the
unique coded indication comprises the step of encoding digits
representing the identifiers based on probabilities as to the
frequency of occurrence of the identifiers in the calendar.

46. The method of claim 44 wherein the step of creating the
unique coded indication comprises the step of: '

encoding the digits in all of the identifiers associated

with each said program, plus the digits representing the length of

time associated with said program, based on probabilities assigned

to the channel associated with the channel identifier, calendar day

associated with the day identifier, time-of-day associated with the

time-of-day identifier and length of time associated with said
program.

47. The method of claim 43 wherein the step of creating a
plurality of unique channel visual identifiers further comprises
the steps of:

creating at lease some of said channel visual identifiers
to comprise unique cable channel visual identifiers; and



probability of the combination of bits representing all the varlables
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apparatus for u5|ﬁg npressed codes fo
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positioning in a predetermined relation to each said
cable channel visual identifier and assigned cable channel number
representing the cable channel corresponding to said cable channel
visual identifier for said cable television program.

48. The method of claim 43 wherein the step of creating a
unique coded indication comprises the steps of:
creating a separate representation for each of a channel,
day, time and day and length for any program in the calendar;
using said representation to derive a priority number for
each of said channel, date, time and length representations;
converting the priority numbers into a binary number for
each of said channel, day, 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.

49. The method of claim 48 wherein the step of reordering

comprises the step of performing said reordering as a function of
a bit hierarchy key.

50. The method of claim 48 wherein the step of reordering

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

51. The method of claim 48 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.

52. The method of claim 43 wherein the step of creatlng a
unique coded indication comprises the steps of:




means for enteri ng and transmtting a conpressed code;

neans fo

receiving a command signal coupled to said neans for enteri ng and
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control;

conmand

"means for decodi ng, & conpressed code havignq at’ledst? o

digit into channel, date, tine and | ehgth conmands electrjcally coupl ed t
said nmeans for command control; means for recorfing coupl edto
said nmeans for comrand control; means for turnifng_said neans for

recording ON and OFF in response to conparison of said decoded date, tine
and |l ength commands from said neans for command control with said nmeans for

keeping time; andgreating a sEpapstd YeprdBbRfa v TVrSesbR U hCeldnheaqupl ed
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each of said channel, date, time and length representations;

converting the priority numbers into a mixed radix number

for each of said channel, day, time and length commands;

reordering the bits of said mixed radix numbers to obtain

a compressed code of mixed radix bits; and

converting the compressed code of mixed radix bits into

one said unique coded indication.

53. A television calendar on a display medium for combined

visual selection of programs for direct vieWing and for

use in

automatic recording of programs for future viewing, the combination

comprising:

a day section for each of a plurality of calendar days
and, positioned in a predetermined relation with each day section,

a unique day visual identifier on the display medium;

a time-of-day section for each of a plurality of program
starting times within each day section and, positioned in a

predetermined relation with each time-of-day section, a
time-of-day visual identifier on the display medium;

unique

a plurality of unique channel visual identifiers on the

display medium and corresponding to each such channel

visual

identifier a program identifier within each time-of-day section for
such program that starts at the time of such time-of-day section
and that is associated with the day section and time-of-day section

within which it is positioned; and

an additional unique coded indication for each said
program positioned on the display medium, in a predetermined
relation to each said channel visual identifier, the coded"
indication representing the channel, the time-of-day, the calendar
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day and the length of time for the associated program in the
calendar.

54. The television calendar on a display medium of claim 53

wherein at least some of the unique coded indications comprises a
plurality of digits.

55. The television calendar of claim 54 wherein each of the
day, time-of-day and channel identifiers is represented by one or
more digits and wherein the number of digits of the unique coded
indication is less than the sum of the number of digits in all of

the identifiers plus the number of digits representing the length
of time for the associated program.

56, A television calendar of claim 53, wherein each of at
least some of said channel visual identifiers comprise a unique
cable channel visual identifier and wherein the television calendar
further comprises an assigned cable channel number positioned in a
predetermined relation to each said cable channel visual
identifiér, the assigned cable channel number representing the

cable channel corresponding to said cable channel visual identifier
for said cable television program.

57. A method of creating a television calendar on a display

medium for combined visual selection of programs for direct viewing
and for use in automatic recording programs for future viewing,
comprising the steps of:

creating on the display medium a day section and an
associated unique day visual identifier for each of a plurality of
calendar days;

positioning on the display medium, in relation to the day
section the associated day visual identifier;
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positioning on the display medium in relation to the
time-of-day section the associated unique time-of-day visual
identifier;
creating on the display medium a plurality of unique
channel visual identifiers and a corresponding program identifier
to each such channel visual identifier, within each time-of-day
section for such program that starts at the time of such time-of-
day section, and that is associated with the day section and time-
of-day section within which it is positioned;
creating on the display medium a unique coded indication
for each said program, the coded indication representing the
channel, the calendar day, the time-of-day, and the length of time
for said program; and
positioning in a predetermined relation to each said

channel visual identifier, the unique coded indication for each
said program.

58. The method of claim 57 wherein the step of creating on a
display medium a unique coded indication for each said program
comprises the step of;

creating the unique coded indication to have less digits
than the sum of the number of digits in all of the identifiers

associated with said program plus the number of digits representing
the length of time associated with said program.

59. The method of claim 58 wherein the step of creating the
unique coded indication to have less digits comprises the step of:

encoding the digits in all of the identifiers associated
with said program, plus the digits representing the length of time
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associated with said program, based on probabilities assigned to
the channel associated with the channel identifier, calendar day
associated with the day identifier, time-of~day associated with the

time-of-day identifier, and length of time associated with said
program. '

60. The method of claim 57 wherein the step of creating on a
display medium a plurality of unique channel visual identifiers
further comprises the steps of:

creating on a display medium at least some of said
channel visual identifiers to comprise unique cable channel visual
identifiers;

positioning on a display medium in a predetermined
relation to each said cable channel visual identifier an assigned
cable channel number representing the cable channel corresponding

to said cable channel visual identifier for said cable television
progran.

61. The method of encoding a set of variables comprising the -

steps of:

enteriﬁg an input value for each variable;

providing a priority vector table for each variable
wherein the priority vector table for each variable lists every
possible value of the variable in the order of its relative
priority and assigns a unique priority number;

performing a table look up in said priority vector table
on said input value for each variable to find its unique priority
number;

converting each said unique priority number for said
input value for each variable to a binary number and concatenating
the resulting binary numbers to form one long binary number;

providing a binary bit hierarchy key arranged in the
order of highest differential probability to least differential
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relative importance of a bit from one variable over a bit from
another variable in minimizing the length of codes which are most
often used;

reordering all bits in said one long binary number

according to the order of .said binary bit hierarchy key to form a
compressed code.

62. An apparatus for using compressed codes for recorder
preprogramming that comprises:
means for entering and transmitting a compressed code;
means for receiving a command signal coupled to said
means for entering and transmitting a compressed code entry;
means for command control electrically coupled to said
means for receiving a command signal;

a means for keeping time electrically coupled to said
neans for command control;

means for decoding a compressed code having at least one
digit into channel, date, time and length commands electrically
coupled to said means for command control;

means for recording coupled to said means for command
control;

means for turning said means for recording ON and OFF in
response to comparison of said decoded date, time and length
commands from said means for command control with said means for
keeping time; and

means for tuning channels electrically coupled to a
signal input and to said means for recording and to said means for
command control and responsive to decoded channel commands to tune
to selected channels from said means for command control.
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63. The apparatus for using compressed codes for recorder

preprogramming of claim 62 wherein:

said means for keeping time is electrically coupled to
said means for decoding a compressed code into channel, date, time
and length commands; and

wherein the decoding of a compressed code by said means
for decoding a compressed code into channel, date, time and length
commands is a function of said means for keeping time.

64. The apparatus for using compressed codes for recorder
preprogramming of claim 63 which further comprises:
means coupled to said means for command control for daily
using said channel, date, time and length (CDTL) commands decoded
from said compressed code wherein the start date is the date
specified in said channel, date, time and length (CDTL) commands
for recording a program daily.

65. The apparatus for using compressed codes for recorder
preprogramming of claim 63 which further comprises:

means coupled to said means for command control for

weekly using said channel, date, time and length (CDTL) commands

decoded from said compressed code wherein the start date is the

date specified in said channel, date, time and length (CDTL)
commands for recording a program weekly.

66. The apparatus for using compressed codes for recorder

preprogramming of claim 64 or 65 wherein said means for entering
and transmitting a compressed code comprises:

means for remote control having a signal transmit means
coupled to said means for command control receiver; and

means for compressed code entry electrically coupled to
said means for remote control.
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67. The apparatus for using compressed codes for recorder
preprogramming of claim 64 or 65 wherein said means for entering
and transmitting a compressed code comprises:

means for manual control electrically coupled to said
means for a command signal receiver; and

means for compressed code entry means electrically
coupled to said means for manual control.

68. The apparatus for using compressed codes for recorder

preprogramming for a recorder that comprises:

means for remote control having a means for transmitting
signals;

means for compressed code entry electrically coupled to
said means for remote control;

means for decoding a compressed code having at least one
digit into channel, date, time and length commands electrically
coupled to said means  for transmitting signals on said remote
control;

means for receiving a command signal coupled to said
means for transmitting signals;

means for command control for controlling a recorder
electrically coupled to said means for receiving a command signal;

a first means for keeping time electrically coupled to
said means for command control;

_ means for recording coupled to said means for command
control;
means for turning said means for recording ON and OFF in
response to comparison of said decoded date, time and 1length
commands from said means for command control with said first means
for keeping time and
means for tuning channels electrically coupled to a
signal input and to said means for recording and to said means for
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69. The apparatus for using compressed codes for recorder
preprogramming of claim 68 which further comprises:
means coupled to said command controller for daily using
said channel, date, time and length (CDTL) commands decoded from
said compressed code wherein the start date is the date specified
in said channel, date, time and 1length (CDTL) commands for
recording a program daily.

70. The apparatus for using compressed codes for recorder
preprogramming of claim 68 which further comprises:
means coupled to said command controller for weekly using
said channel, date, time and length (CDTL) commands decoded from
said compressed code wherein the start date is the date specified
in said channel, date, time and length (CDTL) commands for
recording a program weekly.

71. The apparatus for using compressed codes for recorder
preprogramming of claim 68, 69 or 70 that further comprises:

a second means for keeping time electrically coupled to
said means for decoding a compressed code into channel, date, time
and length commands;

wherein the decoding of a compreséed code by said means
for decoding a compressed code into channel date time and length
commands is a function of said second means for keeping time.

72. An apparatus for using compressed codes for recorder
preprogramming for a recorder that comprises:
means for universal remote control having a means for
transmitting signals and a means for receiving signals;
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a learn switch electrically coupled to said means for
universal remote control wherein when said learn switch is "“ON"
said means for universal remote control can learn another remocte
controller functions via said means for receiving signals;

means for compressed code entry electrically coupled to
said means for universal remote control;

means for decoding a compressed code having at least one
digit into channel, date, time and length commands electrically
coupled to said means for transmitting signals on said universal
remote control;

means for receiving a command signal coupled to said
means for transmitting signals;

means for command control for controlling a recorder
electrically coupled to said means for receiving a command signal;

a first means for keeping time electrically coupled to
said means for command control;

means for recording coupled to said means for command
control;

means for turning said means for recording ON and OFF in
response to comparison of said decoded date, time and length
commands for said means for command control with said first means
for keeping time; and ' '

means for tuning channels electrically coupled to a
signal input and to said means for recording and to said means for
command control and responsive to decoded channel commands to tune
to selected channels from said means for command control.

73. The apparatus for using compressed codes for recorder
preprogramming of claim 72 which further comprises:

means coupled to said command controller for daily

using said channel, date, time and length (CDTL) commands decoded

from said compressed code wherein the start date is the date
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preprogramming of claim 72 which further comprises:

means coupled to said command controller for weekly using
said channel, date, time and length (CDTL) commands decoded from
said compressed code wherein the start date is the date specified
in said channel, date, time and 1length (CDTL) commands for
recording a program weekly.

75. The apparatus for using compressed codes for récorder
preprogramming of claim 72, 73 or 74 that further comprises:

a second means for keeping time electrically coupled to
said means for decoding a compressed code into channel, date, time
and length commands; and

wherein the decoding of a compressed code by said means
for decoding a compressed code into channel, date, time and length
commands is a function of said second means for keeping time.

76. The method of controlling a television controller for

selecting a cable channel for viewing, the steps comprising:

providing a television calendar with assigned cable
channel number identifiers associated with each cable channel;

providing a television controller having a cable channel
address table with memory for a set of assigned cable channel
numbers and a corresponding set of local cable carrier channel
numbers and having the capability to convert an assigned cable
channel number into a local cable carrier channel number by using
said cable channel address table;

setting up said cable channel address table with said set
of assigned cable channel numbers and said corresponding set of
local cable carrier channel numbers;
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entering an assigned cable channel number identifier
corresponding to a cable channel selected for viewing; and

conversion of said assigned cable channel number
identifier into a corresponding local cable carrier channel number
by said television controller.

77. The apparatus for using compressed codes for recorder
preprogramming of claim 62 wherein:
said means for decoding a compressed code having at least
one digit into channel, date, time and length information
electrically coupled to said means for command control further
comprises a means for detecting that said channel information
corresponds to an assigned cable channel number; and
said means for command control further comprises a means

for converting an assigned cable channel number into a local cable
carrier channel number.

78. The apparatus for using compressed codes for recorder
preprogramming of claim 68 or 72 wherein said means for decoding a
conpressed code having at least one digit into channel, date, time
and length commands further comprises:

a means for detecting that said channel commands
corresponds to an assigned cable channel number; and

a means for converting an assigned cable channel number
into a local cable carrier channel number.

79. The apparatus for using compressed codes for recorder
preprogramming of claim 68 or 72 that further comprises:
a stack memory coupled to said means for decoding a
compressed code for storing a plurality of programs consisting of
channel, date, time and length commands for timer preprogramming;
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The apparatus for using conpressed codes for recorder prepr
claim72, 73 or 74 that further conprises: a second neans for

keeping time electrically coupled to said neans for decodi ng a conpressed
code into channel, date, tine

a second means for Kkeeping time electrically coupled to
said means for decoding a compressed code into channel, date, time
and length commands; and

wherein said means for decoding a compressed code further
comprises a means for periodically comparing said date and time
commands for said stack memory and transmitting said channel, date,
time and length commands to said means for receiving a command

signal when said date and time commands compare with said second
means for keeping time.

80. The method of permitting a large number of programs to be
timer preprogrammed for recording by a video cassette recorder for
time shifted viewing where the video cassetter recorder can store
only N timer preprogrammed programs, the steps comprising:

providing a remote controller having a means for keeping
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,
day and length commands for a program; and

decoding each compressed code having at least one digit
of channel, time-of-day, day and length commands;

providing a memory;

entering each said channel, time-of-day, day and length
commands into said memory;

reordering said channel, time-of-day, day and length
commands in said memory into temporal order; and

testing whether first N entries in said memory have

changed and if yes, sending changed entries in first N entries to
said video cassette recorder.

81. The method of permitting a large number of programs to be
timer preprogrammed of claim 80, the steps further comprising:
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entries in memory is greater.than N, then turning on a means for
alerting a user to activate remote controller to send more programs
to said video cassette recorder and once remote controller is
activated, setting next N entries in said memory to be the first N
entries in said memory and sending said first N entries to said

video cassette recorder and turning off said means for alerting a
user.

82. An apparatus for using compressed codes for recorder
preprogramming that comprises:
means for remote control having a means for transmitting
signals;

means for compressed code entry electrically coupled to
said means for remote control;

means for decoding a compressed code having at least one
digit into channel, date, time and length commands electrically
coupled to said means for remote control;

means for storing said channel, date,
commands in said remote control; '

a means for keeping time electrically coupled to said
neans for remote control;

time and length

means for command control electrically coupled to said
means for remote control;

reans for recording coupled to said command control;
and

wherein said means for command control compares the
stored date, time and length commands to said means for keeping
time and sends at the appropriate time, record ON and OFF commands
and channel select commands to a means for recording via said
transmit signals from said means for remote control.
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83. Thé apparatus for using compressed codes for recorder
preprogramming of claim 82 that further comprises: :
means for storing a plurality of protocol sets of
transmit signals for commands for varying models of said means for
recording electrically coupled to said means for remote control;
and

means for selecting for a particular means for recording
a protocol set of transmit signals for sending commands.

84. The apparatus for using compressed codes for recorder
preprogramming of claim 82 wherein:
said means for remote control is a universal remote
controller and can learn a protocol of the transmit signals for
sending commands to a particular model of a means for recording.

85. The system of claim 14 wherein said decoder further
comprises:
means for detecting that said binary channel priority
number contains a set cable channel bit indicating an assigned
cable channel priority number; and
means for using said detected assigned priority cable

channel priority number to derive a corresponding local cable
channel command. '

86. The method of claim 32 wherein the step of decoding and
expanding further comprises the steps of: '
detecting that said binary channel priority number
contains a set cable channel bit indicating an assigned cable
channel priority number; and
using said detected assigned priority cable channel

priority number to derive a corresponding local cable channel
command.
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using said representation to derive a priority number for
each of said channel, date, time and length representations;

converting the priority numbers into a binary number for
each of said channel, day, time and length commands;

adding a cable channel bit set to "i" if said
representation is for a cable channel;

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.
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APPARATUS AND METHOD FOR USING ENCODED VIDEO
RECORDER/PLAYER TIMER PREPROGRAMMING INFORMATION ~~

ABSTRACT

Encoded video recorder/player timer preprogramming
information (212) listed in a television guide (200) allows
a timer preprogramming feature on a video cassette recorder
(VCR) (14)) to be programmed using a compressed code (102,
158, 212) of only 1 to as few as 7 digits, which are
decoded by a decoder (38) built inﬁo either the wvideo
cassette recorder or a remote controller (82) to convert
the compressed code into channel, date, time and length
(118, 142) information. The channel, date, time and length
information is communicated to a VCR and wused to
automatically activate the VCR and used to automatically
activate the VCR to record a given television programme
with the corresponding channel, date, time, and length.
Alternatively, the channel, date, time and 1length
information is decoded directly in a remote controller (80)
and only étart record, stop record and channel selection
commands are sent to the VCR (70) at the appropriate times.
The compressed codes (212) associated with each television
program can be printed in a television program guide (200)
in advance and used with a VCR or remote controller with
the decoding means. The compressed codes for timer
preprogramming can be utilized for just one program or
repeatedly for daily or weekly use. The algorithm (100) for
decoding the compressed codes can be a function of time
{120, 42, 122) to ensure security of the decoding method.
A method is included for use of the compressed codes with
cable channels (176, 160, 162, 166) and a method and
apparatus is described for timer preprogramming for a large
number of programs (76). The coding technique can also be
used for compressed coding of any multidimensional vector
for commercial or industrial applications.
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