ADAPTI VE MENU FOR PROGRAMM NG A VI DEQCASSETTE RECORDER The  subj ect
application concerns t he field of 5 videocassette recorders (VCRs)
and apparatus for programi ng them It is related to our co-pending
patent applications filed on even date and entitled Autoprogramed Channel
Mappi ng for a Videocassette Recorder (G B. 2256333) and Del etign,of Engrl &
from 10 the Channel Mpping List of a Videocassette Recorder (G B.
2266546). It is generally believed . that many, if not the vast majority, of
people are sinply unable to programtheirql5 VCRs to record a desired

tel evision programon a given_cl e t ol | ng date. VCR

manuf acturers have provi dediaﬁﬁggggnkEHﬁogggn#}éﬁgké‘gﬁgﬁe@sg‘l n an attenpt to
address this undesirabl e situaVIDROCASSBTII'Et REEOBDERess. 20 Early VCRs such
as the VET 650 manufactured_by_ RCA_Corporation__lLndianapqlis, Indiana, were

programred by neans of pushbuttons nmounted on the front panel of the VCR
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(G.B. 2256546) .

It is generally bel_ieved that many, if not the wvast
majority, of people are simply unable to program their
15 VCRs to record a desired television program on a given
| channel, at a given time and date. VCR manufacturers
have pfovided different programming s¢hemes in an
attempt to address this. undesirable situation, with
little success.
20 _
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,
25 time-off, date, and 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.
30
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
35 effort to make programming the VCR a less



2 intimdating and confusing task. Nonethel ess, users may still be confused
by the numerous progranm ng steps involved. Panasonic VCR nodel PV-2812
enpl oys a bar-code reader for progranm ng the recordi ng of television
shows. In this 5'system a user draws a bar-code reader across the
appropriate, codes printed on a bar- code sheet. This solution is considered
i nadequat e fndimidatiegadnd ee@Bnsinortaslt, Negethelagapeers deanestilipbe nt
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broadcast on channel 29 may be received by a cable television
20 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.
Recently, a programming simplification system known as
25 VCR PLUS™, manufactured by Gemstar Development 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 the codes for
controlling the VCRs and cable control boxes of many manufacturers.
30 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 television show which is
broadcast at the most popular viewing time (for example, 7 pm) may
35 have a code which comprises only 1 digit. Conversely, a television
show which is broadcast at the least popular viewing time (for




broadcast at the nost popular viewing tinme (for exanple, 7 pm) may 35 have
a code which conprises only 1 digit. Conversely, a television show which is
broadcast at the | east popular viewing time (for 3 exanple, 3 an) my
have a code which conprises the full 8 digits. These codes are printed in
the channel guide section of the viewer's |ocal newspaper along wth the
nornmal tinme and channel information. After entering 5 the unique 1 to 8
digr't code for a particular television showto be recorded, the user places
the handunit in a cradle munted on his VCR to ensure that the handunit

is in the proper orientation for tBansmtting data to the IR

(i nfrared) receigamele {1 ) MRnavela LBRSPUARBL Loibr i ddae YR ARAUSTM

handunit transmits IR codes to the VCR to turn it Qn a program it to
récord the desi fediEites silBipsshERiauATreaBE-BLRendnofbe Eanpeidigngde
patent appli catdedtibn cemttﬁé edli ewdtt HPI GG R Nii@Wispadanakbng Migp e for

a.Vi deocassette Recorde |scI se ogL a stem | t |nto a VCR
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screen menu sel qelig g:g&%blorbp\sHSW %Obﬂag"g%ﬁg:ﬁéhse“tﬂé‘ h@%tr ”EQ] adiS€" cpoul d

not be inconvenienc presente ét anot U screen for

choosi ng a de5|M@QQMﬂxﬁwmﬁnaufﬁﬁdﬁQHWOQHFleQﬂVﬁU%d%%BsEPténEB§6rGéﬁt
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herein recognized that ,  the respective _nenu glf in each of
C

the two avai | ablt&adpiididng,Aatd (ﬁﬁﬁl%%](@n§E?Eﬁﬂ ae?ﬁeFeQSoﬁgg to
the pressingo30 valR.t he AROGRAM fseypby aieer . thed Verr ez RE  handbindk

N transmits IR codes to the VCR to turn it on and program
it to record the desired television show.

Our above-mentioned co-pending patent application
15 entitled Autoprogrammed Channel Mapping for a
~ Videocassette Recorder discloses a programming system
built into a VCR which includes not only TIMER
PROGRAMMING but also VCR PLUSTM progfamming capability.
Each of these programming systems employs different on-
20 screen menu selections. A new problem has arisen in
that the user should not be inconvenienced by tmihg
presented with yet another menu screen for choosing a
; desired programming system. |
N
25 In a videocassette recorder 1nclud1ng VCR PLUSTM
capability and TIMER PROGRAMMING capability, it is
herein recognized that the respective ménu for
programming in each of the two available systems should
automatically be selected in response to the pressing
30 of the PROGRAM key by a user, and in response to which
of the two system was last used for programming the
VCR.



of the two systemwas | ast used for progranmm ng the VCR 4 Figure 1
shows, in block diagramform a VCR incorporating the subject invention.
Figure 2 is a flowmhart showing a portion of the 5 control program of the
controller of Figure 1. Figures 3a-3n are illustrations show ng display
screens produced in accordance with the invention. FIGURE 4 is a

fl owmchart show ng the channel mapping portion of the control program of the
controller of FIGURE 1. FIGURE 5 shows bl ocks of nenory |ocations of the ™=
EEPROM of FIGURE 1, according to the subject invention. 51 0 Referring to
FIGURE 1, radio frequency (RF) signal% are applied to an RF input term nal
of a tuner a 102. r a 2 a i cular si gna
under controﬁ@L gytdggrsggﬁgfol%aﬁr?$%%%£mh?§hsgéglié@ﬁéﬁﬁun%ngvgg%trol
signal to 1 gncoyperagiseniihe swbieck dnMen&Eiod3, and applies bandswit chi ng
signals via a control bus 103'. Tuner control unit 104 is controlled by a
controller 11Q. Control]|er 110, which nmay be,a m croprocessor or

ni cr oconput eF1IUKE udesiS (?entf’rJﬁwcﬁ‘ra&'c,tesﬂ‘ﬁglUﬁi ta( thap of (&% only
menory (R&V) cbhtrod paodeamlotethe’Gontedllerl bE, Figthren 1ext er nal

el ectrically-erasable read only nenory (EEPROM) 117. Controller 110
generates a control signal for causing tuner control unit 104 to control
tuner 102 toFdigures 3apant iage dllREtsiagiians showdngoddepleyusereentser ed
control si gnghsahted 3n AeRbriHRAA th2end"dnlea®idn.i nfrared (IR

recei ver 122.



25 IR receiver 122 receives and decodes renote control signals transmtted
by a renpte control unit 125. Tuner 102 produces a signal at an
internediate frequency (IF) and applies it to a processing unit 130
conprising a video 1F (VIF) anplifying st age, an AFT circuit, a video
detector, 30 and a sound IFE (SIF) anpl |fy| ng stage. Proce55| ng unit 130
produces a baseband conpBsURE ¢i Bed fiquwehart (S%W'ngaﬁﬂe £hagarl repRingr

si-grial . The seurtosastr iy ceh@BRlprograapifi #@ toniollerudi FISIUREI 1 processor
unit 135 which incl udes @yﬁggosg&hgﬁg&%ﬁgp "@%83}]03%3?“% 3{ O decoder.

Audi o signal processor uni odu 10 signals and
appl i es them t&FRRGMy@4IFIGMRER, u'#FQO"Q@Q to theTsiebjpak EWRAHON deo signal (TV)
i s coupl edsto a video processor unit 155 and is also applied to signal
switch unit 137. Video and audio signals are also applied to a tape
recorder unit 165 which causes the signals to be recorded onto video tape.
Tape 5 recorder unit 165 has a control input and operates under control of
a tape recorder unit controller 160, which may be a m croprocessor. Tape
recorder unit controller 160 is in turn controlled by control signals from
controller 110. Under control of controller 110, an on-screen display
processor1@40 generates 10 character signals, and applies themto a second

i nput of video signal pR@feﬂ*ﬁﬁgrtolﬁfGnUh@ﬂfﬂﬁdjnésir@@uérﬁbyt kﬁr—'pr §aftevi deo
signal . Signal ﬁé’ﬁ h ; Li rcolnt f g‘l’?ﬁ/% ntrolllg'::gz S(?%ﬁ%la a
control i nput 3PRIeR 19 3¢ RE Hopbderiial 8 4 Bpr &b Eares - uialiar o
si gnal processassen®ly i \seisa rastticpao ks ssignalsender condnel tafeaout put 15
termnals of %amer E:Sﬁ%@“dﬁlt gt mflrﬁéh'é”b I8 Bl ARG ked AR, signd| it apply the
sel ected ls to am V139 f|0 dmﬁ nto a, a,lrtlcu ar
chatner T Squiiiyy BsemBly U vis & yith % et AmRuRS St RRIGHE o' he
circuitry desesignais wiaus dQIrtrolsblkShomﬁ f r duneCeontrde antk 308t & cootrolled nodel
VR520. 20 by a contrdftri ¥f0.t NEoRiBII¥RIZ8;, Witk mAfDaR i ts main
' microprocessor or microcomputer, includes a central processing

unit (CPU) 112, a read-only memory (ROM) 114, a random access
20 memory 116, and an external electrically-erasable read only

memory (EEPROM) 117. Controller 110 generates 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.
25 IR receiver 122 receives and decodes remote control 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,
30 and a sound IF (SIF) amplifying stage. Processing unit 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 135 produces
35 baseband audio signals and applies them to a signal switch unit

137.



progranmm ng feature a TI MER PROGRAM node of operation, apparatus according
to the subject invention includes both a TI MER PROGRAM pr ogr anm ng feat ure
and a VCR PLUS progranm ng feature. The control programfor the
above-nentioned features resides in RO\/I 25 114 of controller 110.

El ectrical | y-erasabl e_programmabl e read®only nemory (EEPROM) 117 is coupl ed
to controller 110, anthe&aseband ideesignaldt M)elssmimigé tol arwidheo f or st oring
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list by eli MierRpPreeessort hokape: liagdkses whit cﬂorﬁroilernaﬁt)l Mein turtv The present
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present | nvgﬂ?grgﬁergj EOLﬁJrI' - 158"9‘}'} é{]%‘?}%l RIQCEEEOR T ARAPrales i ng a
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di spl ayed i ? f P, e e control
hangumyt 12@. naﬁrwaéssécs} 4, nbfesﬁémg.cm irt hﬁe B@é@é&fﬁb Videb E@fﬁgis e cont

program a tglgé'\ﬂ s?‘ﬁﬁcgh%w¥f€$ S'él:% rb‘?‘i’l'lf‘ﬁr yrré"éﬂim@? ﬁﬁo\)@?{ pLeantraly st em or
by normal TinpER tBRU(EMI\Er@c@elﬁthaudIQSMtwdmwgnaks from iaudio ?slgamnd 4 are

I
ST LRSS0 ol s 0 0 LTISRIBTS, |,
gener at RIS oL 1R reRBIdiRg ynit: 6 “Sﬂ'c‘)gtf? ¥Racksdnede, agdi toem 1 N
enabl es t heapglyr theo setepiéd $igoélsatal & onadulatorwed foonhodblatlmg bhwea 102 to
tune NmNALpéﬂtrc%iar ERanRePArERRENEY cafidr, typfidlyC oMt Q! LMehridingr 002 to
tune CATV (I
channel 4. The circuitry described thus far is known from RCA
videocassette recorder model VR520.
20 Unlike the RCA VR520, which has as its main
programming feature a TIMER PROGRAM mode of operation, 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
25 114 of controller 110. Electrically-erasable programmable read
only memory (EEPROM) 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.
30 It is herein recognized that it is a clear advantage for
the unit which contains the VCR PLUS™ control code (in the 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
35 the channel mapping task is reduced due to shortening of the channel
mapping list by elimination of those channels which are inactive.



cable) frequencies. Selecting item 2 causes an AUTOPROGRAM function to be
i mpl emented in which tuner 102 is controlled to search for all active
channel s and conpile a |ist of channels which are avail able to be tuned,
and those which ar.e inactive and are to be 20 skipped over. The sel ection
of menu item4 allows a user to add a channel to the list or delete a

chansel from the aut OPTAG 3PS bﬁﬁon Menu ! 8BLGibSd Nolth " RlrEMARIs O the
subj ect inventi g need ere ggﬁ &% 05 r’rﬁnu item 3
causes the dlg[{-ﬁ% Stheang ée ”l n ﬁh(ﬁ@ﬁ&e@cto URES 3a through) qure
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CH)-. The |abe becalse of a
NORM CATVS s ol SREIY Shite GO fiavah@wsrés sBRY: sCTeRR ISP ﬁ "y of Fl GURE
3b. I n the 30espandd ¢tmlthe masrpgeofstim/vﬁHOGRWMJHEySGf rémetd icostrob ent ries

of the above yiggal hAny 24t RERINAUT b ipbedihe SHNBRIIRNPY of Kb |t 0

colum. A one-for-one nmappln € cha rgduce he i st
shown in t he GANgRIAHAD @o aﬁﬁwswﬂhdﬁow or rReorsng Ry Breans af Mgt V@RrRow 114
assumed t hat RUES™Mesgsteai on byr merheah HMERIRROBRANMectovdidgp respeatinely. 4 was

2 P1,00r A T RS ST  Bf, REARMRATHELADARCHYE ot e USBR 20 B ghannel

4. As a starting poi
channel s received, as k’nbﬁ‘vﬁﬁ’qﬂ?ettﬁeﬁh@rﬁfﬁﬁe’ﬂgﬁfek%ﬂﬂglﬂ%n%e\ﬁ@@ of th?é> coI umm

entrihes HO}[A@N@lrdlsplaer&redna&QFQURE%BIlgF%énérGCéd V@Hiohn pealidies :dmm@rl 395
may have ac r.a e c cfy an
m)\%ed to thelﬁng\fnné.efai&s)tn 0si ||%¢1ﬁ&/m¥ﬁ{eqca %8@@ ﬁ%g}se?'rllﬁl %@n& ba%% :

auses t he

& °Co
f ot-towi ng pr @pdefgr %Q%ﬂ&ﬂap@ntwlmg é@nﬁfgWZSfPstlH‘%&X@RMNar(' el evi si on
show to b bbheeadesst @n"@ar'pqrénc?tdoatrodmgetur@r #0236t fund ATV ke.,and on a

rinted in ¢ AAORGsdbcRs, Fethg” 22%%#3% YRR AP o0 am code
decoded, profdr@iamdo chenmale ngw et tyngy 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
20 skipped over. The selection of menu item 4 allows a user to add a
channel to the list or delete a channel from the autoprogram scan
list. Menu item 5 is not relevant to the subject invention and need
not be described here. Selection of menu item 3 causes the display
of the screen shown in FIGURE 3c.
25 FIGURE 3c shows the VCR PLUS™ CHANNEL SET UP screen,
comprising a lefthand column labelled CATV and a righthand column
w; labelled GUIDE CHANNEL (GUI'DE'CH). The label CATV is present
rather than the label NORMAL, because of a NORM/CATV selection
made earlier with respect to the screen menu of FIGURE 3b. In the
30 particular example shown in FIGURE 3c, the first 5 entries of the -
above-mention autoprogram list are 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
35 received on channel 4 was a program transmitted by the broadcaster
who actually broadcasts on channel 4. As a starting point, the same



channel nunber 09. Thus, sone neans of "nmapping” the channel gui de channel
nunber 29 to the cabl e channel nunber 09 nust be provided. Such channel
mappi ng means is shown in FIGURES 3c and 1 5 3d. An arrow 320c i s shown
pointing to the line containing the channel nunber to be remapped. The
direction of the arrow indicates which colm entry will be changed. FI GURE
3c shows the assymptiopdsomadentorcalhier ghanmelsurgceded hassshaven Syt thees

after the chagge-foi-ofe. céirbSpordencehannee GAul @ntse£nt BbRGVer,28s ~

As a result o n | tion,. when e~ ghannel qui de
channel nunbe;r‘o%g’eﬁgggée]’sﬁérea _ &qgﬁﬁeg‘ﬁ?&hgab'@r Sﬁ??rﬁ% BY Y rr] code,
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an entere is shown i . ) e el enents of:
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previous i npl @SN Showr te e \radeast| enrd padicelar eateneat @ padiculer 245
will bte di scugmed dng dﬁt@idarh@\hlﬁl_fvchlénﬁélr,tiﬁ?hisadéi?é‘:cﬁﬂ‘ﬁn@f 2gElng$lebi/s<R t

appar at us ove [ evi [ I ment.ation o errsystem
igpt hat the d?lsggg; &og{?ﬂ@ eﬁgﬂrﬁgfgr'f’] E%W&ﬁmﬁﬂﬁﬁyﬁ%ﬁ}% 'ge §¥’si ngl e
line of dd& a,deggraebled anthdecodegpprosiuce tiesphannelf number 295 not that a on a
bresent s the el R O e O D e chaniel ot on

at any given Q‘i‘iﬁg, %M‘%Je%‘aﬁfle@ ﬁo?@ caplecehaens/ %%ﬁb@g@?q At RS on t hat
the user is vpromidgda portion of a |ist 9 conprising multiple entries.

It is felt that both ofs_adwéﬁawerﬁaﬁﬂﬁg rhESAS 1 ShEAHCR FIEAURESNSYShaN.
Advant agg slg t he Sur%é% aproagﬁt#’s r l%ﬁgre% Mush uttons unique to the
VCR PLUS['& r 13y s f8nff Q808 PRVE ROI(HRE ne coMAYPIh8duni t.
Thus, cust onmechaniel hnpmber dasthe reoappedged The direction of the arrow indicates

which column entry will be changed. FIGURE 3c shows the entries

before the change, and FIGURE 3d shows the entries after the change

(i.e., after the channel 29 data is entered).

20 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 cable
channel 09, on the proper date, at the proper time. The basic
operation for descrambling and decoding an entered VCR PLUS™ code

25 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
will be discussed in detail below.

A further advantage of the subject apparatus over the

30 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 a
television screen. This arrangement produces two advantages.

First, it presents the user with five times as much channel mapping

35 information at any given time, and second, it more effectively
conveys the notion that the user is viewing a portion of a list



"uni fied" or "universal" renote controls (i.e., those renote control

handuni ts having the capability to control both television sets and VCRs of
a given manufacturer) are be able 'to use themto programthe subject VCR
PLUS[ err] - equi pped VCR For exanple, the handunit of 1 0 the VCR PLUS[ err [
systemincludes a e a key ner nQt f oun
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entry from the guide channel list stored in EEPROM 117. In FIGURE
20 -3g, the list was scrolled until the indicator pointed 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 FIGURE 3g with
the GUIDE CHANNEL entry erased (i.e., replaced by dashes). This
25 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 portion of the list
formerly containing the dashed entry is next displayed, the entire
30 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 pushed to exit the VCR
- PLUS™ SET UP routines, once again produce the screen of FIGURE 3a.
35 Pressing key 1 will cause the display of the screen of
FIGURE 3i. In FIGURE 3i the user is instructed to enter the VCR

i\../‘



PLUS[ err] code fromhis local TV listing. In FIGURE 3] a particular 4 digit
listing 3538 has been entered. After pressing the ENTER key of renote
control unit 125, the screen of FIGQURE 3k is produced. The three choices of
t he menu screen of FIGURE 3k are well known in the 5 art, are

sel f - expl ang o o and need no further exp®anation here. Pressi ng key 1
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other. The @Uﬁﬁ%ﬁmnhg \WBR PLUSMheragramindoRexampeerif kegdl @NEt ep 400.
At st ep2405,TIMEE PHOGMAM 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 “"remembers"
if VCR PLUS™ was selected for the last recording, and if so,

25 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 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

30 first screen displayed.

A portion of the control program for controller 110, for
controlling a channel mapping operation, is illustrated in the
flowchart of FIGURE 4. For ease of understanding, FIGURES 4 and 5
will be explained with reference to each other. The channel-mapping

35 routine of FIGURE 4 is entered at step 400. At step 405, the channel



mapping list stored in the channel mapping |ist area of EEPROM 117 (shown
in the righthand portion of FIGJRE 5) is displayed. The addresses 505 of
t he channel mapping list correspond to tel evision channels (i.e., except
for channel 0 in the 5 United States). Eqg¢h nenory location of the channel

mapping |ist conprise ht bjts of nmendry. Seven-bit ort| esi nat ed
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(i.e., via thechRIERfSRiddINGhameIf 681, hEndreBitefChEaN 1igfs MdgSle 3b, or via
ADD/ ERASE keysmgraq lngmaendently of each other.
It is important to note that if the user moves to a new

20 geographic area, his autoprogramming channel scan list and channel
mapping 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 automaticalily reprograms both the

25 autoprogramming scan list and the -channel mapping list 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

30 channel mapping list. However, channels deleted 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 understand the reasoning behind

35 this method of operation, recall that if a channel is programmed into
the autoprogramming scan list, then the tuner will always stop at



of renote control handunit 125) will not autonatically be deleted fromthe
channel mapping list. To understand the reasoning behind 35 this nmethod of
operation, recall that if a channel is progfanmed into the autoprogranm ng
scan list, then the tuner will always stop at 12 that channel when
scanni ng down fromthe next higher chanh2l, or when scanning up fromthe

next | ower thRamha@nng! vhemsceppiagedonnnlioghdhernetienigher khpanet, @hect i vel y ..

][f a {’ﬁ”gw*‘@“ soannire] upsfroe cﬂm}mqbwér dHaaneBwithTﬂyef \GHANNELdel Stg |t
romthe pLogr S t event i n urin
channel scaR?%@néﬁ%mﬁ%@b Et (ra‘%%vel%g'?% 'sﬁbéscoraﬁgénrlgﬁgggg@#e@e t he ’
so-cal | ed "g8ldairumatehethnthe uysesnmayswigh derdrietenit M dBA |ist because

‘those clanngltepeddrafnminy @afbliseso Vrevenhet Tym f gihgatunetbidusinigt abl e for

i ewi ng by chi I"eti NGt 1. ) i ng -
scan 10se” Sl et db' A8aNB G KA Saduibioh, ybBEHBEE A gl ATTL09
can still b&et gaedlied dPremmiurehohasnekdtm Bist aytoprogfaBBg eSCaAN i s felt

that a viewnt sbealst Hiddd dhanablse oftenr e6Wey anewiesi whieht Ré eviagi fleel show on -

that particul ar _sel do ched. chann ia 2 rr Ami ng,

even Itohoughariet nloi §yitable ‘3’8}» pvl’%ﬁm’rﬁé{dg{‘w%nhi S Sﬁhgﬁ&@rsgw%@%sl an | igst :

Ret ur nilfy tisom tsRRUiopMgraguningoiscan diftagause o ritreRAM skip tosenes a

Nl ess ot hes i S oo Gt a
: nu

i s di spl aye®TRef h@tFV'ghFHgnﬁr@ﬂéﬁngl '%é?éﬂﬁfjea G'Z%Nun%‘n s&?“ﬁcﬁ”ﬂ Bﬁ FI GURE

3c. The conablel tprregortn acspeaniiit telavisipookhewr oRethatapartewan seldamm t he

user. At Stﬁgtc‘iﬂe‘a cRaftfdIeRid N R OPLUS™BREgidmMihe NéRire th @dig het that of
the P M .seen, from Fl PROGRAM key is used to

exit t ch%ﬁﬂ%?ﬁ%‘%ﬁﬁ&gor §t§m§>_pf?9quﬂ@"§%y§9c?d'bt“i5g that of the PROGRAM 2%~
o o e o e e e s o
M1 S -t e _ ; cti n t
channel Clatc :—.Ilnsnetg&igé ér?atxr%)elg'lugr)\le?srﬁ)thg?wnrsgultnlfgremég. Thus in step 405,
the same channel number data is displayed in the righthand channel
20 guide column as shown in FIGURE 3c. The control program now
begins to look 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
25 key, then the routine advances to step 417 wherein a 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
30 PROGRAM key, then the NO path is taken to step 420, wherein 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
35 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



exited. If not, the routine is exited at step 425. If at step 415, the
recei ved keycode was not that of the 30 PROGRAM key, then the NO path is
taken to step 420, wherein a check is made to see if the received keycode
is the CHANNEL UP keycode. The control programinterprets a CHANNEL UP or
CHANNEL DOWN command as an indication that the user is finished nodifying
the current |imew dtermel idata bexsabsenodnteteds ilhtser ghetrew ashannieédata wilho 35
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current line is deleted As noPed above, this means that two dashes
replace the data in the display of the channel mapping list, as shown

20 in FIGURE 3g. As explained above, if the display is then scrolled to a
position in which the dashes are off screen, then 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

25 written to maintain the dashed entry, to enable easy reprogramming
of the deleted line of channel information. After replacing the
previously-displayed data with dashes, the routine exits from step

N 442 and loops around to step 415 to continue examining received
keycodes. .

30 If the keycode at step 440 did not correspond to that of

' the STOP key, then the NO path is taken to step 445 wherein a 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

35 without taking any action. - In other embodiments, the particular

" action associated with the received keycode (e.g., volume down) can



position reveals a display screen in which the entire previously- dashed
line is deleted. Conversely, if desired, the programmay be 25 witten to
mai ntai n the dashed entry, to enable easy reprogramm ng of the deleted |ine
of channel information. After replacing the previously-displayed data with
dashes, the routine exits fromstep 442 and | oops around to step 415 to
conti nue exafenpggomplisheddardyibemeafterathe channel mapging eukiogcear et step

fl40 f” d 22; cosumerott teomifiatedof it i Sé’&é?v&fgmehfcbae ts_f%ﬂqlzp%g 6§1ﬁé‘{<ﬁ;*
0 ste n C see .l e.recelve C IS
of anypnunbemm@é.r 'I‘%%rc}?%htwénvﬁgeeéﬁ éssgﬁ‘r?&'sh Et%d'l re%éﬁ? e and
wi || be ignomew ighapnel data igesrespending tedbe, raceived leiynede ospdisplayedd t o
st ef_ 41|5 85 a\fthb%unérﬁkimgmg@mthﬁ%pﬂFIGU_HE fg@{(eﬁgggéﬁﬁé Sroufiﬂgls loops, oun)
particul ar ag é@’g%gﬁs%%éa ed w e receive y .g., volu

[ d, an

can 14 be > d thereafter the channel nmapping routine can
be resuned, or terninaYéth respedietor theeidesisiarydiadwrids ofizsteps 45, 6221 he
nunber keys, ahbess3,hi¢ iymIt@dthat thet BEPROM $$6P h43% r@éorﬁﬁ‘[’e%dﬁgoi new
channel data cor.respondi ﬁg t%ut hx? recil ved keycode g? %étp ayed 5 at, the
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so, they w | Lsapp®a chanhBfs. 2Ut ¥, Ae¢Willdppear 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
20 a cable television service in which cable channel 13 is inactive, but
has a spurious signal which is 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
25 active broadcast channel delivered by the cable service on cable
channel 22. In 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
30 was falsely identified as an active cable channel, and was
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 decoded, and then
35 a search of the channel guide list for a channel 13 entry will be
performed from the top down. Note that the first entry of channel



scan list and be mapped into the channel guide list with a one-to- one
correspondence. This may cause the follow ng problem Assune 20 a cable
tel evision service in which cable channel 13 is inactive, but has a
spurious signal which is detected by the autoprogramm ng function thereby
falsely identified as an active cable rhannel. This causes channel 13 to
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Thus, there has been described, a videocassette recorder
20 including VCR PLUS™ programming capability and TIMER PROGRAM
programming capability, wherein selection of the proper |
programming menu screen is greatly simplified by using a
determination of which programming capability was last used. -In
this way, a viewer who has performed the one-time channel mapping
25 _proce'dures for the VCR PLUS™ programming system and who has
used VCR PLUS™ to record a television show the last time he
recorded, does not need to be bothered and possibly confused by
seeing the TIMER PROGRAM programming screens. If, for some
reason, the viewer decided to use the other of the two programming
30 systems, he need only press the PROGRAM key a second time to cause
the display of the programming mode selection menu screen of

FIGURE 3a.



decoded but .wi L. not be found in the channel guide list (see elenent 235 of
FIGURE 2). Therefore, a one-to-one correspondence of 1 5 broadcast channel

mmnu"&wmﬂ" gui de nunmber will be assuned, as shown in el ement 245 of
ALl dii nnel 02 will be tuneked for recording, even though the
channel® 02 efitry was del eted previ ggi!él Thus, there has been described, a

vi deocassette recorder 20 includi PLUS[ err] progranm ng capability
and TI MER PROGRAM priogr Anvidegcaapette |recorderheoaprisiegecti on of the properews

programm ng menu SCreeidios fﬂ,fq‘?:%tnb?i RAPkidiatdnpiit YetMhad @6t er m nation of
whi ch pro ranm.r?é ca ablllftﬁgwas st used. In this way, a viewer who has
per f or med tRENVYTR- GRURHNRST S 'ng 25 procedures for the VCR PLUS[ err]
- programmbng system dudientieans d/6r saidSRErsignab inpuetoterminakfevi si on
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syst ens, reomed dsignial pgidsmnmemammgegamtﬂemfnwmmgetota cause the )
di spl ay ofplchiatdrnfiaed " RuRtbePEE cHalnpeld;on menu screen of Fl GURE 3a.

CLAIMS 3o A vi deopass%t recor der, con%:tj S| gg a rnzrdl o] ifrgﬂgelr_\cy (RF)

si gnal input term n&ONQDr MEEDS; (A geaSH e fd e |°én§P§, or .

tuner neancausing|saidt turedi cheRRsstoysaledt ngaid particutaal RFosigratei vi ng said
group of RF signal Sgr\]g?géi,_ £H0Bfed BR3P SoRfrbl '?ﬂ%?n@,?fér' ?H{e?‘fngREa?é gnal from

said group of RF si i n. reﬁgonse to a contr signal, sard tuner neans
bei ng capdBl ESEPNERNONQPREALION, P¥ R USeHi A’ nunber of channels; 10
control neans for geadéd atontplsaednsoittchading i programoningaosang $ai d t uner

means tas ﬁ?énﬁﬁhﬁ Baid Ividbataddetid 988order®abcordiY Rbed tirstsai d control
nmeans, fors etterbng dtat ¢ lurality of bled and ded
ystem by “entering one of a plurality of scrambled and encode
numeric codes of a varying number of digits 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
20 duration of time, said control means descrambling and decoding said
numeric code to produce a specific channel guide number of a
plurality of channel guide numbers;
said control means including second programming means
for programming said videocassette recorder according to a second
25 system by entering unencoded specific time, date and channel
information 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 time;
on-screen display means for producing a first display
30 Unique to said first programming means and a second display unique
to said second programming means, said control means controlling
said on-screen display means to produce said one of said first
display and said second display in response to the entering via said
data entering means of a command to enter a programming mode, and
3sin response to data indicative of which of said first and second
programming means was last used.
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in response to operation by a user; and said control neans |nclud|n
progranmm ng neans for 15 programm ng said vi deocassette reﬁmnﬂ “mnﬂuﬂmm
to a first systemby entering one'of a plurality of scranbl

numeri c codes of a varying nunber of digits for programing”said

vi deocassette recorder to tune to a specific channel on a specific tinme and
date and record a received television signal7for a specific 20duration of
ti e, said control ﬁescranblln and decodln ?ald nuneri c,code to
produce a specific c nn‘E gﬁ'ﬂ@@cﬁé Be mcq(der whidlagn ot ¥R SRidde
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progrannln d@@&ﬁéﬂﬂﬁ"ﬁb§¢$@wm to tune to a specific channel on a
specific tlne and date and record a received television signal for a
specific duration of tine; on-screen display nmeans for producing a first

di spl ay 30unique to said first programm ng neans and a second displ ay

uni que to said second progranmm ng neans, said control neans controlling
sai d on-screen display neans to produce said one of said first display and
said second display in response to the entering via said data entering
means of a conmand to enter a programr ng node, and 35in response to data
i ndi cative of which of said first and second progranm ng nmeans was | ast
used. 17 2. The videocassette recorder of claim1l1l, wherein said said
scranbl ed and encoded nuneric codes of a varying nunber of digits for
programm ng sai d vi deocassette recorder are codes of the VCR PLUS[err]|
paggranning system



