.1 2238333 AUTOPROGRAMVED CHANNEL MAPPI NG FOR A VI DEOCCASSETTE RECORDER

The subject application. concerns the field of videocassette records
(VCRs) and apparatus  for programming the 6 #]% is related to our
co- pendi ng patent applications fildd on even % entitled 5 Adaptive

"Menu For Programming A videocassette Recorder and Del etion of Entries From

The Channel Mapping List OF A Videocassette Recorder. 10 It is
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sinply unable to programtheir Mecord a desired tel evision program
on a given channel, at a given date. VCR manufacturers have

provi ded different progranm ng-schenes in an attenpt to address this

- undesirable 15 situation, with little success. Early VCRs such as the VET

650 manuf actured by RCA Corporation, Indianapolis, Indiana, were programed
by neans of pushbuttons nmounted on the front panel of the VCR The )
pushbuttons controlled the entry of tine-on, tinme-off, date, and 20 channel
nunber data. Feedback was provided to the user by neans of a

front-panel -nmounted LED (light emtting diode) display. Wile such systens
acconplished the progranm ng task, they were not perceived as being
user-friendly. Later VCRs such as the. Panasoni ¢ nodel PV- 25 4800
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Of A Videocassette Recorder.

10 It is generally beiieved that many, if not the vast

majority, of people are simply unable to program their VCRs to
record a desired television program on a given channel, at a given
time and date. VCR manufacturers have provided different
_ programming schemes in an attempt to address this undesirable
15 situation, with little success.

Early VCRs such as the VET 650 manufactured by RCA
Corporation, Indianapolis, Indiana, were programmed by means of
pushbuttons mounted on the front panel of the VCR. The
pushbuttons controlled the entry of time-on, time-off, date, and
20 channel number data. Feedback was provided to the user by
means of a front-panel-mounted LED (light emitting diode)
display. While such systems accomplished the programming task,
they were not perceived as being user-friendly.

Later VCRs such as the Panasonic model PV-
4800 manufactured by Panasonic ‘Company, Division of Matsushita
Electric Corporation of America, Secaucus, New Jersey, provided
on-screen programming in an effort to make programming the
VCR a less intimidating and confusing task. Nonetheless, users

n
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| nadequate for several reasons. First, nost newspapers do not print
tel evi si on schedul e bar-codes. Second, such printed bar- code sheets tend
to be relatively large pieces of paper which 1 0 should be stored.in a

pl ace, presumably near the VCR where they will be readily available for
progranmm ng. Third, the user nust2use yet another piece of equipnent (i.e.,
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program broadcast on channel 29 may be received by a cable
20 television subscriber on cable channel 09. Thus, when the channel
listed in the channel guide of the local newspaper is not the
channel upon which the desired television show is actually
conveyed by the user’s cable TV service, the VCR programming
task may appear insurmountable.
25 Recently, a programming simplification system known
as VCR PLUS™, manufactured by Gemstar Development haed
Corporation, Pasadena, California, has become available. Briefly,
the apparatus of the VCR PLUS™ system resembles a standard
remote control handunit. The handunit is preprogrammed with
30 the codes for controlling the VCRs and cable control boxes of many
manufacturers. The handunit is then programmed by the user
with a unique code comprising 1 to 8 digits, which code
corresponds to a particular television show broadcast on a given
channel, at a given time and date, and having a given duration. A
35 television show which is broadcast at the most popular viewing
time (for example, 7 pm) may have a code which comprises only 1
digit. Conversely, a television show which is broadcast at the least
popular viewing time (for example, 3 am) may have a code which



.l to 8 digit code for a particular television showto be recorded, 5 the
‘user places the handunit in a cradle nounted on his VCR to ensure that the
handunit is in the proper orientation for transmtting data to the IR
(infrared) receiver of the . MCR At t proper tinmg; the VCR PLUS[err]

h [ t to turn it on programit to ~
rggg_lrJSI tﬁé&ﬁgggfeg‘(’t ?Fgl\cl)%gfd ﬁ erhessﬁoﬁpdﬁl e Qf"\“‘Fas’(" dF‘ﬁn%’éﬂn"Q appear s
t hat thegWide meckpar of tl\glstlemerisolloeml uiwv neloreg Wthtl@gramn ng

f I n le LS a cable
Celev: si Rl Bffic and gﬁgﬁf"\*}%& BL@E?“” oy bt ‘@P '*‘fefi# MY Bpiqué
knowi ng ﬁ:h‘IoC% Kigddeads foraAnpagticylar dsieviston t%%l@hbcam@rdhdnnel s of

the Gserthe pset ipluéey thebhandeiiti e a Tradle Wiowfed! BR MNTVERARY! e as given

| t el b b nust
channel SHEEE I8, e dnflfiit i3 GhmthAopUoRETIQEMaon Hakdun { ¢ hat
channel tzaamsmlmmg:adam teahievER me?ﬁed)crﬂdeévahwntﬂe OPCRThe AYCRhePLUS] er 1]

oia) o i, e R, LUCE! MRARRL gt I RERL IS BRI 1

task of ¥ERedoi Mfnedtomasick ipsagtam uhaomicomdpﬂlmglesﬂ-edntelbsshbnsorremhat
conf gsi nuAPd time-consunming. 2 5 According to the present

i nvention there is provg‘?ed a vi deocassette recorder, conprising tuner
means for selecting a pR¥hile atafirseiglanes.oit eppears thatothe YERp of
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20 cable channel 09. The VCR PLUS™ system provides a method of
selecting each of its channel-programming positions to effect this
one-time channel-mépping procedure. However, the task of
selecting each position for channel-mapping is in itself somewhat
confusing and time-consuming.

According to the present invention there is provided a
\m} videocassette recorder, comprising tuner means for selecting a
particular television channel from a group of television channels
in response to a control signal; control means for generating said
control signal for causing said tuner means to select said
30 particular television channél; means, coupled to said control
means, for entering data in response to operation by a user; and
memory means for storing channel-related data; said control means -
in response to said data entered by said user causes said tuner
means to automatically tune to each of said television channels,
35 said control means storing in said memory means data indicative of
an active channel when an RF signal is detected at each of said
television channels; said control means inclﬁding.programming means
for receiving an entry of a numeric code for programming said

videocassette recorder to tune to a specific channel on a specific



time and date and record a received television signal for a specific
duration of tine, said control neans decoding said nuneric code to produce
a specific channel guide channel nunber of a plurality of channel guide
channel nunbers; said control neans 5 pronmpts said user with said data
i ndi cative of an active channel, and in response to data entered by said
user, associ ates one of said chann gui de nunbers with one of said active
channel s; in response to said decoded particul ar channel guide channel =~
nunber, said control neans causing said tuner neans to tune to said 10
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EEPROM of F|I| GURE 1, ac ordl ggFto t he subject invention. 10 1 5

Ref er ri FGUPE E" RT':e?r PRI P r e SEARIPY P&F—?"’sll §rBIs2id 8Pegififed to an RF
i nput t Gumranidn of wimeuner assenbly 102. Tuner assenbly 102 selects a

particul ar FE si ggl GRS flclecd LAGK,EOYE ol it 104 whi b

applies a tuning contro aner - asSent ia a wire 103, and
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Uniisjiy%hhﬁ the channel-mapping procedure may be greatly simplified by
using the autoprogramming feature to locate and program all active
channels, and then by mapping only those channels which are active,
instead of requiring the user to select all 125 possible channel-
programming positions.

20 FIGURE 1 shows, in block diagram form, a VCR incorporating

the subject invention.



_controlled by a controller 110. Controller 110, which may be a

"m croprocessor or ‘mcroconputer, includes a central processing unit (CPU)
112, a read-only nenory (ROM 114, a randém access menory 116, and an
~external electrically-erasable read only 25 nmenory (EEPROVM) 117.
Controller 110 generates a control <t gnal for causing tuner control unit

104-to control e | a I n response to
usk¥ - ent er ed con;ﬁg:fruégr# ?sss"f lrtf(;oﬁ%ﬁﬂrgagglto%“ é &E“%’g%g t&wf roman infrared
(1R r &ostspérprogramy Rfr controller ofddGIBEadd decodes renpte control 3 0
signals transm t (YGRS " $480e aeenﬂngtrdtmﬁs ishowihgneispidy produces a

signal at an mtgrme I ate frequency pl.ie 0”a processing

" unit 136TERpProfH 11 RLFargance F)"l i W‘Mgms!?ﬂge an AFT circuit, a
vi dgo detector, a?ld}taRE)wndslf fi&vEharBhowih g ohet sbgnndlr aeassingy unit 35

130 pr G seband .conposi te e0_si sound carrier

si gnal %% 3‘2{12 r]'T%lr gg f\s/t 5pqqxggonﬁ5r &E\Qg{ﬁm b’nal processor
unit 135 which i rRIGIleE 5nshudzsobﬂnﬂcscbf)rmejtrbrya;ocanohldef dhet ereo decoder.
Audi o ¢ n audi o signals and
appl i es m %iégj%ﬁ lwa%ﬂlﬁdlﬁgtw?gged%ﬁe(%aseg gni/i deo signal (TV) is
coupled to a V|deo processor unit 155 and is also applied to signal switch
unig 137. 5 Vi deo and audi o signals are also applied to a tape recorder
unit 165 which causes the signals to be recorded onto video tape. Tape
recorder unit 165 has a control input and operates under control of a tape
recorder unit controller 160, whi.ch nay be a m croprocessor. Tape recorder
unit controller 160 is in turn 1 O controlled by control signals from °
caprrol ler 110. Under control of controller 110, an on-screen display
processor 140 generates character signals and applies themto a second

lghal - s gnal SOREMBR P TIGYRE S cABid dEaHrRY (RE) GeRhio 0 e . 1 0s”
cont r ofre rappliedetoi am| RE mplsteltenmrmldob artuner dassesibdypal 021 r om audi o
s gnal TANGF CARBMYISS 1007 sKldiRe &1 GHculiC JERS Sgnh? undér [dciiBRdINe output
tern1na s of tape recordin
a tuner control unit %04 which applies a tuning control signal
to tuner assembly 102 via a wire 103, and applies bandswitching
20 signals via a control bus 103°. Tuner control unit 104 is
controlled by a controller 110. Controller 110, which may be a
microprocessor or microcomputer, includes a central processing
unit (CPU) 112, a read-only memory (ROM) 114, a random access
-memory 116, and an external electrically-erasable read only
25 memory (EEPROM) 117. Controller 110 geherates a control signal
“~ for causing tuner control unit 104 to control tuner 102 to select a
particular RF signal, in response to user-entered control signals
from a local keyboard 120 and from an infrared (IR) receiver
122. IR receiver 122 receives and decodes remote control
30 signals transmitted by a remote control unit 125.
Tuner 102 produces a signal at an intermediate
frequency (IF) and applies it to a processing unit 130 comprising
a video IF (VIF) amplifying stage, an AFT circuit, a video
detector, and a sound IF (SIF) amplifying stage. Processing unit
35 130 produces a baseband composite video signal (TV), and a
sound carrier signal. The sound carrier signal is applied to an
audio signal processor unit 135 which includes an audio detector
and may include a stereo decoder. Audio signal processor unit



pl ayback node, and to apply the selected signals to a nodul ator 139 for
nodul ation onto a particular channel frequency carrier, 20 typically that .
of channel 3 or channel 4. The circ¢uitry described thus far is known from
RCA vi deocassette recorder nodel VR520. Unlike the RCA VR520, which has as
its main programm ng feature a Tl ME M node of operation, 25
e
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i's genfriomh ethe Witpit Mepiiifi#R of tape recording unit 165 in the
playback mode, and to apply the selected signals to a modulator
139 for modulation onto a particular channel frequency carrier,

20 typically that of channel 3 or channel 4. The circuitry described

thus far is known from RCA videocassette recorder model
VR520.

Unlike the RCA VR520, which has as its main
" programming feature a TIMER PROGRAM mode of operation,

25 apparatus according to the subject invention includes both a .-
TIMER PROGRAM programming feature and a VCR PLUS™ ~
programming feature. The control program for the above-
mentioned features resides in ROM 114 of controller 110.

Electrically-erasable programmable read only memory (EEPROM)

30 117 is coupled to controller 110, and serves as a non-volatile
storage element for storing autoprogramming channel data, user-
entered channel data, and VCR PLUS™ channel mapping data.

It is herein recognized that it is a clear advantage for
the unit which contains the VCR PLUS™ control code (in the

35 subject case, the VCR) to be coupled to the television antenna line,
so that the controller can determine which channels are active. By
displaying only the active channels, consumer confusion regarding
the channel mapping task is reduced due to shortening of the



_another list of 5 options. Selecting item1 enables the user to toggle back
and forth between controlling tuner 102 to tune NCRMAL (i.e., broadcast or
"air" ) and controlling tuner 102 to tune CATV (i.e., cable) frequencies.
~Selecting item2 causes an 20 AUTOPROGRAM function to be inplenented in
whi ch tuner 102 is control I-8d to seé?ch for al | a&eti ve channel s and conpile
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nunber tune CATV (i.e., cable) frequencies. Selecting item 2 causes an
20 AUTOPROGRAM function to be implemented in which tuner 102 is
controlled to search for all active channels and compile a list of -
channels which are available to be tuned, and those which are
inactive and are to be skipped over. The selection of menu item 4
-allows a user to add a channel to the list or delete a channel from
25 the autoprogram scan list. Menu item 5 is not relevant to the
o subject invention and need not be described here. Selection of
menu item 3 causes the display of the screen shown in FIGURE 3c.
FIGURE 3c shows the VCR PLUS™ CHANNEL SET UP
screen, comprising a lefthand column labelled CATV and a
30 righthand column labelled GUIDE CHANNEL (GUIDE CH). The label
CATYV is present rather than the label NORMAL, because of a
NORM/CATYV selection made earlier with respect to the screen
menu of FIGURE 3b. In the particular example shown in FIGURE
3c, the first 5 entries of the above-mention autoprogram list are
35 displayed in the lefthand column. A one-for-one mapping of the
active channels has produced the list shown in the righthand
column. That is, the software contained in ROM 114 assumed. that
the television program actually received on channel 4 was a




09. Thus, sone neans of "mapping" the channel guide channel 1 5 nunber 29
to the cabl e channel nunber 09 nust be provided. Such channel napping neans
is shown in FIGURES 3c and 3d. An arrow 320c is shown pointing to the line
cont ai ni ng the channel nunber to be remapped. The direction of the arrow

i ndi cates which colum entry will HB®changed. FlI GURE 3c shows 20 the’
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i s shothe i sighrCUREeivedAldn tdablel channied 09 FaBUHREAR wvictballpebeerept i on of

el enen 4 r us tahi g of the VCR
PLUS[ err[reﬁn%sys% Eth@ B{&%t&r giﬁzmq\/Qg %nggsz%d I'n detail

bel ow. channek pmm e de pabl%mmmnnppaﬂus ueausesr thehe previ ous

i npl errwnawlﬁ fobilem. VCR Fﬂéﬂ ga t th%ﬁﬁé ﬁﬁ@t al Bg rifdigr 2y of the VCR

PLUS[err% m handunj t a sin 3 ata, while the

subj ectel ﬁb%i?ﬁt showi n'&%/sbrﬂ ga;t, @8s 3P F'& aén ale; al & ¢| evi si on screen.

fTﬂl& ?pammnnnwpdudeentw aﬂi/aﬂhﬁ]gﬂiam?lr sh, this paseeglignriele usegI W th
ive S or i,0n an ven , an
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added P8-t hEhus,vspmes meansc oft rmappinglurthe. clisnnel guide th previ ousl y
purshanaehbdiniZg qe tieg cawlevehsmhel rxﬁfmb@r cumtmﬁlss lSé Mé@se remot e
control handunit Vi gg ére capabi | | to co trol . lt_] ion sets and
VCRs of a given op R%“Se ’csos Qg’“tlll’é &% t he

subj ecand¥CRIPL Uh earrdpw mpwéh\ﬁﬁ pointihgO to ethenbine, cohaihimpduni t of the
VER PLUR ¥dnneY Shifibe?16'4% @mapped. The direction of the arrow
indicates which column entry will be changed. FIGURE 3c shows
20 the entries before the change, and FIGURE 3d shows the entries
after the change (i.e., after the channel 29 data is entered).
As a result of the channel mapping operation, when
the channel guide channel number 29 is descrambled and decoded
from the VCR PLUS™ code, tuner 102 will be controlled to tune to
25 cable channel 09, on the proper date, at the proper time The basic -
operation for descrambling and decoding an entered VCR PLUS™ hd
code is shown in FIGURE 2. All the elements of FIGURE 2 with the
exception of elements 235 and 245 are known from the previous
implementation of the VCR PLUS™ system. Elements 235 and 245
30 will be discussed in detail below. -
A further advantage of the subject apparatus over the
previous implementation of the VCR PLUS™ system is that the
display of the VCR PLUS™ system handunit comprises a single line
of data, while the subject apparatus displays five lines of data on
35 a television screen. This arrangement produces two advantages.
First, it presents the user with five times as much channel
mapping information at any given time, and second, it more
effectively conveys the notion that the user is viewing a portion of



_REVI EW key, a key generally not found on VCR or television set renote
“control handunits. In order to provide the REVIEWfunction, yet maintain
downward conpatibility with existing renote control handunits, the CHANNEL
. UP AND CHANNEL DOWN 1 5 keys are used to scroll through the channel

mappi ng |ist. FlIGURES 3e aﬂd 3f ille®trate scrol kisrg up and down,

respeckl YR ohBHIHAD hURIGetieERPN 5 fele thatWo ' SEhble | ndi cat or
ary

ar+~ow renmai ns s r| ng tﬁe scrolling process. FIGQJRES 3g and 3h
i || ust AgvantagespteBds o orediaeetWseg §ANBUSIOBAtry from the gui de channel |i st

stored i n EEPROV A4 dntdgedsBREN0 subliect | ppasasuss oreauires umu e
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dashed ent ry of screen oftl on th I st fornerly
cont ai ¥segther teapregrasnithy subjgektV CBl ?irl edegk‘mpeéln ég i associ at ed

vv11t(b1 teﬁaﬁﬁget Qﬁe%x{dhdwdf mea@m?wsmtmtémsinclaaesrwm in FI GURE 3h
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channe ol%%éte Q blgewgﬁg‘eﬁl@k‘gﬂ %&&@é?ﬁ?@ﬁ&@ﬁé%%ﬁﬂagy
ks g 5remm@wbﬂmoh>¢}an|§ild&ﬂJSVCRIrPL¢iﬂber(d poeviddP theuRiBMI‘E“bnﬁe Sgalln f

r.oduc cree . s . e display o
F h&*sc?gglﬁt °§ t(lﬁéugiam ﬁowﬁdrﬁﬁghggér}' &thn P gd to eﬁt e?/ t he
VCR  rémos eonjrot dizndumits, ithe CHANNEL URAND. CHANNEREDYWNpart i cul ar
4 d h f
18 0\ kel Mrelsed e, S0l Miofig éiﬁlﬁofh@'ﬁkﬂﬁﬁg”ﬁﬁﬁ TFRYURERSY o' 2
choi cedeofndn3f nHiustzatec saTMing Ak %HMEPFP@%‘% ﬁh"oﬂl art, are

sel f - extd adldritie]. nidpp 1ﬂ§e@isﬂ0 fNéiethiatewéaﬂﬂlcmrhﬁmw Fretnginyg - key |
provi des .t he use - in schedule (FIGURE 3L) derived fromthe

i nf or mAtALANATY I%R“W_LS{TQ PECBHRCO$S38. | n order to avoid user
confusion, the clFIGWRES 3g and 3h illustrate the process of deleting an

20 entry from the guide channel list stored in EEPROM 117. In
FIGURE 3g, the list was scrolled until the indicator pomted to the
entry to be deleted, in this case channel 13. Then the STOP key of
remote control unit 125 was pressed to perform the deletion.

- Note that the line containing channel 13 remains on the display of

25 FIGURE 3g with the GUIDE CHANNEL entry erased (i.e., replaced by

-/ dashes). This enables the user to replace the value if the deletion
was performed in error. However, if the user correctly deleted |
the entry, the user can complete the deletion of the entire line by
simply scrolling the dashed entry off of the screen. When that

30 portion of the list formerly containing the dashed entry is next:
displayed, the entire line associated with the deleted entry will be
absent from the list, as shown in FIGURE 3h (i.e., channel 13 entry
missing). Having finished mapping all necessary channels, and
deleting all channels which ‘were undesired, the PROGRAM key is

35 pushed to exit the VCR PLUS™ SET UP routines, once again produce

: the screen of FIGURE 3a.’
Pressing key 1 will cause the display of the screen. of
FIGURE 3i.  In FIGURE 3i the user is instructed to enter the VCR



nunber displayed in the screen of FIGURE 3L is the remapped 1 0 channel
number (in this exanple, channel 09) and not the channel nunber which
appears in the newspaper listing (in this exanple, channel 29). One reason

- for this is that 09 is the channel nynber which this particular user would

have to enter if he were progranmm n@ s VCR via the TI MER PROGRAM menu.
Thus, tPLUSB! ciidepfreyedis HecaleTVhiistiags ¢h FIGURE) 1'39 gystens are

nsi st n onc ain to the user--
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ceL2ck o el (FIGURE A Hrbupd fros She Sdovamie 1 heLVats . o1,
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next rePMES% .cotleaB538, ﬂheo;dergtcara\mideréénﬁmibﬁohﬁetétfardie!ﬁp' ay of the

fééﬁ?SFnﬁ”ﬁ&h B¥lalod {8 Serbbh lof HIGTIRE 31, 35, ffs "Bhndmbediram key i s
pré edcgamekmhebf(un thieeample, s chapeel O9) and mteme athafin€URE 3i i s
the firahnierewhighsh ?ﬁ)éﬁf&n ift I’t‘ﬁ’éth%sﬁ%%w%ﬁﬂg ﬁ | ?’%‘E;ﬁ control| er

i onchaf RAAC- PB)REOfic (88SQih o it e FRAILAG Hy the | CAREISLANAMDES wi | | be
ETQU %uE nz&llmiltﬂtxseﬁﬂftﬁitﬂﬂﬁr tmea%nﬂahﬂavemﬁ &ﬂé‘f‘ﬂ?'cﬂ% melpé ng rOlrJ]tl P.esff -
st or ed P#ésrﬂg{}gfefgg'ég Yré 'R? ﬁlgﬁgri’RgﬁRm BEPROV l&-’f? t"gﬂown in
thé5i gdtstpdmybd)ochamelomlﬁh&BEcﬁ') the twep/prpgramniin gadysesanssafd)s Offt?e
channel °‘8ﬁﬁg*‘{‘ﬁe'@ﬁuﬂ. 4R8P}’ "Each momory Logation of ihe channel
mappi ng | i st Turning once agam to FIGURE 3a, if the user had
pressed key 2 TIMER PROGRAM, he would have caused the
display of the screen of FIGURE 3m, which is essentially the same
20 as the display of FIGURE 3k for the VCR PLUS™ programming
example. If key 1 ONE TIME PROGRAM is pressed, then the
display of FIGURE 3n is produced, as is known from the prior art,
for manual filling-in of the necessary data.
It is important to note that controller 110
25 ‘"remembers" if VCR PLUS™ was selected for the last recording (i.e.,
stores data in a memory location of EEPROM 117), and if so, ~
automatically selects VCR PLUS™ mode for the next recording.
That is, the program in ROM 114 controls the display of the
screens such that, if VCR PLUS™ mode was selected for the
30 recording of the last TV show, then the next time that the
PROGRAM key is pressed, the screen of FIGURE 3a is skipped and
the screen of FIGURE 3i is the first screen displayed.
A portion of the control program for controller 110, for
controlling a channel mapping operation, is illustrated in the
35 flowchart of FIGURE 4. For ease of understanding, FIGURES 4 and
5 will be explained with reference to each other. The channel-
mapping routine of FIGURE 4 is entered at step 400. At step 405,
the channel mapping list stored in the channel mapping list area
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_conprises eight bits of menory. Seven b|t portlons (desi gnat ed 520 in

FI GURE 5) are used for storing the:channel” quide channel nunber (0 to 125)
and the eighth bit (designated 510) is uséd to indicate whether or not the
channel is active or to be skipped. 1 0 The |efthand colum of nenory .

| ocations of FIGURE 5 contains the gytoprogrammi ng channel scan list. Each

| ocat i PRG r C Sg ht bits of
'nemrygf %EW %‘vg;{tl(dygs(?gél‘gﬂqr?g&é&ct eﬁélrl& dd ta?tfugt?yrﬁgacﬁll%f ei ght

parti ctil mels.  Bit 0 of nenory- Iocatlon 0 corresponds 1 5 to channel
0, an invalid chdfhel addreesss 505 gfophei éﬁaxﬂiblxrﬁépplwgmlisftate a "don't

T f h | 6 d 127, which
S?reeno ﬁéﬁ?e&’ BIGASTo fismaL eV RRRERN a8 SRR iR Enquence | s
perdf or Hgme dtatede aﬁladprmgnmm hecationrofl the achdrime]l amppihg Libennel 20
Fetar deompHiscy) Right Wiy ' 6 inknfti§] SBYEh e Rty s‘?ﬂ@e%@ﬂssc o f1ed
mdepeﬁaantﬂ IGURE oare rused: fors Slmpngttiwt channel eguitlet chdnndle user noves
to a nﬂmgwm AZ5)and e BRI WIE AASIEAIATSTY) S skliofo 210 25

channe] | st rust be u or' th ctive I n his new
ar ea. W&ag&s R‘gh? theg 06 frotnthe chanael sisr agtiveror stas bee skigpede subj ect
apigar aThe nffctw dd‘lﬁﬂﬁi f hlenélT wmw&femgmisr SMcoAfaifi§Ntheof FI GURE

3b aut gL ans both min an [1st and the
channe‘?%ﬁgﬁﬂxm 5““3& sﬁggehﬁ a hgﬁ?éw tqgfnéﬁeAddl ti onal channels
added awtomrogwnmmrdmmmg SIam listst:o(npmes \eiight higit§\DBf ERASE f uncti on

oot o ooy (HCET) o BeSlprpty alfivk Brod Sas B W o Chanel

nappi r@ghtspartmlgr/@ argiedsine Bit | eft anemosy lacumameo mowmgiarrm ng scan
list (do %haniibli ¢ hﬁnAmﬁﬁA%%aBHBPtl#tﬂﬁbéf O%hd h@oﬁﬁ?ﬁ‘%an { % @f FI GURE 3b,

nmot e cont 125) will not

no
gtrjt\(glrm’llﬁ@é’l'qt? fe Mét"@a"% r‘iﬂﬁdﬂﬁench Isaga@dsntrue; for channel 12 under st and
the r emnabers 126 andt 1R3, whivdd aé RSGE'sUppUtted SmAlthid hat if a channel is

'Orograeﬂ:{:fggdL e thev@ﬁ’éﬁ) parlr?garlu{n}}rogrammmg sequence is performed,
both the autoprogramming channel scan list and the channel
20 mapping list are automatically programmed to contain identical
channel data regarding active channel status. Thereafter, both
lists may be modified independently of each other.
It is important to note that if the user moves to a new
- geographic area, his autoprogrammmg channel scan list and
25 channel mappmg list must be updated for the active channels in
\_/ his new area. The task of reprogramming the user's VCR is eased
~ by the subject apparatus because choosing the AUTOPROGRAM
feature from the menu of FIGURE 3b automatically reprograms
both the autoprogramming scan list and the channel mapping list
30 at essentially the same time. Additional channels added to the
autoprogramming -scan list (i.e., via -the ADD/ERASE function from
the menu screen of FIGURE 3b, or via ADD/ERASE keys (not
shown) of remote control handunit 125) will automatically be
added to the channel mapping list. However, channels deleted
35 from the autoprogramming scan list (i.e., via the ADD/ERASE
function from the menu screen of FIGURE 3b, or via ADD/ERASE
keys (not shown) of remote control handunit 125) will not
automatically be deleted from the channel mapping list. - To



list, then the tuner will always stop at that channel when scanni ng down
fromthe next higher channel, or when scanning up fromthe 5 next | ower
channel with the CHANNEL DOW and CHANNEL UP keys, respectively. If a
particul ar channel is sel domwatched, the user nmay wish to delete it from
the autoprogramm ng scan list to prb:?-e t it from being tuned during channel
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fromthe use At step 41 a, det n tion i If an e red keycode
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Returning to FIGURE 4, as noted above, the control

20 program in program ROM 114 assumes a one-to-one
correspondence of active channels to channel guide channels
unless otherwise informed. Thus in step 405, the same channel
number data is displayed in the righthand channel guide column
" as shown in FIGURE 3c. The control program now begins to look

25 for keyboard entries from the user. At step 415, a determination -
is made if an entered keycode is that of the PROGRAM key. As ~
can be seen from FIGURE 3c, the PROGRAM key is used to exit the
channel mapping routine. If the keycode is that of the PROGRAM
key, then the routine advances to step 417 wherein a

30 determination is made as to whether or not new channel data has
been entered. If so, the new channel data is stored (step 419) and
the routine is exited. If not, the routine is exited at step 425.

If at step 415, the received keycode was not that of

the PROGRAM key, then the NO path is taken to step 420, wherein

35 a check is made to see if the received keycode is the CHANNEL UP
keycode. The control program interprets a CHANNEL UP or
CHANNEL DOWN command as an indication that the user is
finished modifying the current line. Note that because of this



.interpretation, there is no need for an ENTER key (which is not present on
all existing remote control handunits). " Therefore, at step 422 a check is.
made to see if new channel data has been entered. If so, the new channel
~data will be stored (step 424), and 5 then the display will be scrolled

up one line (step 426). If not, thelBoytine will advance directly to step
426, f ointerpretatiom, tlhnsrcdlsspioayxead fothanr ENTBR kb n(dvmmﬁ isrpond to step 415
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P;g&egﬁg&@i m I't 'cOrrespon rrre nd will be

nrqwane @dx@ncqmormpumnoo@bed« ound to step 415
2i0 howthelthér g A0V the! tédRived I¥yedde is that of the STOP key. If
so, The current line is deleted. As noted above, this means that
two dashes replace the data in the display of the channel mapping
list, as shown in FIGURE 3g. As explained above, if the display is
- then scrolled to a position in which the dashes are off screen, then
25 the entire line is deleted. Thereafter, scrolling the display back to
\_/ its original position reveals a display screen in which the entire -
previously-dashed line is deleted. Conversely, if desired, the
program may be written to maintain the dashed entry, to enable
easy reprogramming of the deleted line of channel information.
30 After replacing the previously-displayed data with dashes, the
routine exits from step 442 and loops around to step 415 to
continue examining received keycodes.
If the keycode at step 440 did not corre'spond to that
of the STOP key, then the NO path is taken to step 445 wherein a
35 check is made to see if the received keycode is that of any
number key. If not, then it corresponds to an irrelevant code and
will be ignored by the routine. In that case, the routine loops
around to step 415 without taking any action. In other |



enbodi nents, the particular action associated with the received keycode
(e.g., volunme down) can be acconplished, and thereafter the channel mappi ng
routine can be resumed, or terminated. |f the received keycode is that of
any of the nunber keys, then the 5 YES path is taken to step 450. At step
450, new channel data correspondi ngILp t he recei ved keycode i s displayed at

th | h d
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correspondence t@ﬂ@ﬁ%ebf%@festﬂ?tﬁbaﬁ%ndwg@ﬁe' List . vikNu§e! CdF @ :
si tuation, nnel li,st has t oi‘ channel 13. Wen a VCR
PLUS| eHhg %‘kﬁ@f y 1s desirable 'because, un hfortunate y, t
autoprogramming function may find spurious channels and list
20 them as active channels. If so, they will appear in the
autoprogramming scan list and be mapped into the channel guide
list with a one-to-one correspondence. This may cause the
following problem. Assume a cable television service in which
" cable channel 13 is inactive, but has a spurious signal which is
25 detected by the autoprogramming function thereby falsely
identified as an active cable channel. This causes channel 13 to ~
appear in both the autoprogramming scan list and the channel
guide list. Further assume that channel 13 is an active broadcast
channel delivered by the cable service on cable channel 22. In
30 order to remap broadcast channel 13 to cable channel 22, the user
will scan down to the line of the autoprogramming scan list
containing channel 22, and change the corresponding channel
guide channel number to 13. However, as noted above, channel
13 was falsely identified as an active cable channel, and was
35 automatically mapped in a one-to-one correspondence to channel
13 of the channel guide list. In such a situation, the channel guide
list has two entries of channel 13. When a VCR PLUS™ code for
channel 13 is entered by a user, it will be descrambled and



~chanhnel 13 is entered by a user, it -will be descranbled and 15 decoded,
and then a search of the channel guide list- for a channel 13 entry will be
performed fromthe top down. Note that the first entry of channel 13 to be
~found will be the falsely identified cable channel 13, and not the correct
entry remapped to channel 22. 5 T#&bs will cause the tuner to tune to -
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vi deocassette recorder I nc

aut opVar oy framathe | ehanngle guide (list cbl¢§ﬁh%¢ -itraygs nglqﬂb’@edure i s
ar eatW/HeRStheSVORi PLUEY supiuld whe HGRROE! AWTsid Takhee thay | ocat e and
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channglide' 6 ¢E8 Bfehorii-Y38"Sf FIGURE 2). Therefore,'a one-to-one
correspondence of broadcast channel number to channel guide
number will be assumed, as shown in element 245 of FIGURE 2,
20 and channel 02 will bc tuned for recording, even though the
channel 02 entry was deleted previously.
Thus, there has been described, a videocassette
recorder including VCR PLUS™ capability and autoprogramming
- capability, wherein the channel-mapping procedure is greatly
2§ simplified by using the autoprogramming feature to locate and
~ program all active channels, and then by mapping only those
channels which are active. It is noted that in actual practice, most
cable television services supply approximately 30 active cable
channels. Therefore, with the subject apparatus, a user need only
30 select those 30 or.so active channels for possible remapping,
instead of having to step through all inactive channels as well, up
to the maximum of 125 possible channel-programming positions.



Claims 1. A videocassette recorder, conprising: tuner neans for selecting a
particul ar tel evision channel froma group of television channels in
response to a control signal; 5 ) control nmeans for generating
said control signal for causing said tiser means to select said particular
tel evi si on channel : neans, couplei: 0, said control neans. for entering data
I n response to operation by a usems $10 menory neans for -~
storing channel -rel ated data; said control means in response to said datg,

entered by said usef cayses i d tuner ns to automatically tune to each
of said tel evision thaﬁ#e?"&dc% St %n"ter‘:m'éil aﬁg"m’bgr’f'ﬁg in said menmory

nmeans data i ndi cat i tu@eof lrmarm:tfovesdbanngl dvajmmuanla?Ft&l‘cvxsuognal S

det ect od HanfREYrBln ¢ ¢tol! S OISR ihelnbiel A eGSRl 1gogns 1 nel uding

progranm ng nean ng an é a nunmerl pr ogr ammi ng
sai d vi d&%ﬁé@eﬁ!&ﬂﬂecorder to tune to a specific channel on a specific

time end date and r(ﬁﬁﬂf‘él %é@ﬁ?'fb‘?%éﬁéﬁ‘ﬁ }aid! e8rirol Os'wﬂ.lﬁ%?' fic 20
duration of tine. control means$ code to produce

a speci f iCAUSHMh ¥t g&‘l“b"’er dﬂﬁﬁ%l‘onﬁh{fé:ﬂ szd %;SS‘I"UFHF‘FU} '%il‘?é‘nnel gui de

channel ghuvegls: said control neans prorrpts sal d user with said data

I ndi cative of an a n d by 25

sai d user. associ at'%'gy‘ﬁhg&@’%g%ﬁd& %&n’ﬂe% E%anng{"a ﬁﬂ’%@f@ wi th one of
sai d act idesacitarraspense for oppustian thy staltuededtmied particul ar channel guide
chanrmeé nunber . Sa'xﬂcﬁ%ﬂf%eﬁﬁé‘”%ﬁaﬁélﬂ% Sa&‘daﬁélwawm&o tune to said

associ ated active channel” on, sal d at e and, causi ng

the recordi ng of a YdfleGPaireh @eéﬁél "‘c JFSB%‘%’ s‘Beéi‘?‘f(,d*ﬁdrSNeéﬁ oPYti ne.
17 2. Theaidi dsesrceagsdy esaidacméer mefins | & rnutémaamullga nuasi to ceughr @f neans.,

assi gns ;NN GsRIF UL P Wehedl S0P seoring in said
memory means duata mdxcatwe of an active channel when an RF
15 signal is detected at euach of suaid television channels;
said control means including programming means for
receiving an entry of a numeric code for programming said
videocassette recorder 1o tune to a specific channel on a specific
time and date and record a received television signal for a specific
20 duration of time, said contrel me2ans decoding said numeric code
to produce a specific channel guide channel number of a plurality
of channel guide channei numbers:
said control means prompts said user with said data
indicative of an active channel, and in response to data entered by
25 said user. associates one of said channel guide channel numbers ~
with one of said active channels;
in response to siaid decoded particular channz! guide
channel number, said control means causing suid tuner means to
tune to said associated active channel on said specific time and
30 date and causing the recording of « relevision signal tor said
specific duration of time.
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gui de channel nunber to active channel nunber if said channel guide channel
nunber is not found during said search of 'said 5 second nenory neans.

3. The videocassette recorder of claim 2." wherein said nunmeric code for
progranm ng sai d vi deocassette recorder is a code of the VCR PLUS+: "'
programm ng system 10 4. A videocasselTfe recorder, conprising: tuner
neans; for selecting g patficul ar television ehannel, froma_group of .

teﬁggi si on channel s ?’n r bﬁoh chs%Flé%r{teFBF& i aFla'erT ereih Said
control neeostrbbr mpansr assignssai dnestd-onke siogrespondencaustnghanned t uner
means to sghfd cifinfleP iAo ATV SLRIh 12 RN ber E R SaidC alBhAEL L O sai d
control nedns.” for entering data In response to operation by a user; and 20
nmermory neag¥ideochanael rlyllagéhn'é'l npg| kousd qlurang ssald seacholofnsdlds causes
sai d tlnersepsHP herAbfyY"Ridasdl |y tune to each of said tel evision channels,
said control neans detéerm ning which of said television channels are active
channel s, and storing data indicative of said active channels in an 25
active channel list Bn sPhée vielEecyssmansecoadatr wfnolaymmanwhersin shidi ng a

list of channel.guide channel nunbers; .said . 1ol onpts said
user wi th SAREHT PO TAPOPEGTUTRIRE, T [ViBRBLLT e TBRRICTR S Gt
ent ered byceds of3the VORePLUSsdtiprogsmammiagt $ystém. sai d channel guide |i st
with gg d entry insaid active channel list, and thereafter in response an
entrY of a particular channel guide channel nunber in a progranmm ng node,

said control neans, gausgsyifidtabiEted Ranger, OcbHiptidiagsai d associ ated
active channel instead of said .chan eLQﬂUi de chann when recordi ng

| 35,
atel evision signal '9ACR B&Ss fer¢y & éf'atpé“f‘ﬁl“?%f IBIENIBI0D durati on of

tife. Thahinel fPomi deqeaapedf ecledsiatercidmels anvwirédpanseabeat el evi si on
system cQ@httol' Wenal; |
15 ~ control means for generating said control signal for
causing said runer means to select said particular television
channel:

means, coupled to said ccntrel means. for entering

data in response to operation by a user; and
20 memory means for storing channel-related data;

‘said contro! means causes said tuner means to
automatically tune to each of said television channels, said control
means determining which of said television channels are active
channels, and storing data indicative of said active channels in an

\_J 25  active channel list in said memory means; .

said memory means also storing a list of channel guide

channel numbers; :
' - said contro!l means prompis said user with an entry in

said active channel list. and in response to daia entered by said

30  user. associates an entry in said channel guide list with said entry
in said active channel list, and thereafter in response an entry of a
particular channel guide channel number in a. programming mode,
said control means causes said tuner means to tune to said
associated active channel instead of said channel guide channel

35 when recording a television signual on a specitic time and date tor
a specific duration of time.
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tuner neans for selecting a particular cable television channel from a
group of cable television channels in response to a 5 control signal;
control neans for generating said control signal for causing said tuner
means to select said particular cable te@i si on channel :" means, coupled to
said control neans. for entering 10 data in response to operation by-a
user; and menory nedns forvideocasigtichasaurter diont est daith; aseablecontrol neans

causes Sqlate i Ws"’l@ﬁ\t(ﬁoﬁ‘l‘f{: caI ly tune to each of said cable .y

t el evi si on channel s, sai’d ans determ ni nlg whi ch of said cable
tel evi si on channel sfuf¥r nﬁr‘@“aé'?f viglegnaehs pasiicuiirocarhle televisioni cati ve

of said acﬁamwmﬁnal Sgrol panf agitiiver1abiseon edimatiniio Nt 18 BpGhse itdt ai n sai d
nenory neans al so storing a list of channel nunbers of

oadtas
broa astCHBf ’é#'b‘?ll *stations; 20 said control neans pronpts
sai d user with an esamntyol meany fart 'gaeemlnmgnslaidiiscbmrehdsiignat efgponse to

data ent ey %q"%/t ﬁﬁdttg?&;]?n@'ﬁﬁo(ibaggﬁu'imsﬁﬂt ?ﬁg{i@u?ﬂ'i aBié)atg,fééﬁglJnel evision

station |1 st I'n 'Saird active eVl Sion nnel 1ist,
and t her edramnelin response an-entry of a particul ar broadcast 25

television statiomghagneboupteelo sl CARAST Shedfantop diigfingal d tuner

means to fune.to said associ tive cabl e channel t hod for
pr ogr é’mn% agin \rem“’cﬁ)ﬁﬁrpﬁfﬁﬁ‘qm %t giSeby -4ng per form ng
an aut oprogrami ng inensdiyonmetias i femntsibyingctdhamnedhelasdordrapnnel s and

ot ocedur e wi th sai dUfop AL sany R SaRE. coBebRisg™s KED Compr o1 ng
sai d act mmommmél)s tung © ch g:rfoupdot:abhanntﬂ\swdmrcmamml sagdones ot
sai d gro%rﬁf'olchﬁ@ Sdét?nﬂﬂﬁﬁ wﬁc@hdo?cgél\ﬁe cct'B ”Fclléx lsmnlgllZnnethpar at ug_
for programm ng a VCR, $Pn . means for, per m ng, an aut opr ogr anmi ng
f unciidon aT§ active ch‘tnnels, and stormu data mdncmve ot said active
channels in an active cable television chuannel list in said memory
means:
said memory meuns also storing a list of channel
numbers ot broadcast television stations;
20 said comtrol means prompts said vser with an eatry in
said active channel lisi, and in response to data entered by said
user, associates an entry in siaid broadcast television station list
with said entry in said active cable television channel list, and
thereatter in response un entrv of a particular broadcast
25 television station channel number, said control means causes said
tuner means to fune fo said associated active cuble channel.

6. A method for progrumiming a VCR, comprising the
steps of:
30 performing an autoprogramming function to identify
active television channels and store active channel duta in a list;
prompting « user during a remappmo procedure with
said stored active chunnel dati:
storing a map comprising siaid active channels and a
35 group of channels. for remuapping ones of suid zroup of channels to
ones of said active channels. '
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rdentify active television channéls and store active channel data in a
list: 5 di spl ay neans for pronpting a user during a renmapping
procedure with said stored active channel data; means, including a nmenory
for storing a map conprising said active channels and a group of channels,
for remappi ng ones of said group of channels to ones of said active lo ~
channels. 8. Apparatus for progrannig a television system conpri sing:
means for performing an auregr ogr amni gatunction 1015 identify active

t el evi sion channel s and store active channel data in a |list; display neans
for pronpting a usey, dmﬁbmamsr donppiopdamreigdy & @R heoriptisihgt ed active
channel data: means, .incluydin menory for §toripg a mp 20 conprising
said active channel T€4f§ g"br@%@"&‘?"%aﬁﬂef’g,°Rf&é‘f Mb‘bé)ng“%ﬁég" of9said
group of ideatifiel sctive otedevisions acldarmmdls vand hstarel acti®e chamndbodatasént e
recordera§-_§tantially as 25 herein described with reference to the

acconpanyi ng ‘dr awi ngs.
5 c?isp!ay means for prompting a user during a
remapping procedure with said stored active channel data;
means, including a memory for storing a map
comprising said active channels and a group of channels, for
remapping ones of said group of channels to ones of said active
10 channels,

8. Apparatus for pro@‘amnﬁng a television system,
comprising:
means for performing an autoprogramming function to
15 identify active television channels and store active channel data 1n
a list;
display means for prompting a4 user during a
remapping procedure with said stored active channel data;
means, including a mamory for storing a4 map
20 comprising said active channels and a group of channels, for
remapping ones of said group of channels to ones of said active
channels.

9. A videocassette recorder substantially as

25 herein described with reference to the accompanying
drawings.
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