Del eti on of Entries fromthe Channel Mapping List of a Videocassette
Recorder The present- application concerns the field of 5

vi deocassette recorders (VCRs) and apparatus for programmi ng t hem
It is related to our co-pending patent applications filed on ev: gn datz’%nd
entitled Autoprogramed Channel Mapping for a Videocassette Recor

(G B. 2256333) and Adapti ve Menu for 10 Programm ng a Vi deocassette
Reqorder (G B. 2256545). It is generally Bel i eved that many, if not the

vast majority, of peoplepaigetsofPbt pnzies CfﬁauogjmchneNCRs to record
a desired tel evision prggram on.a. given },5 channel Y 201 time and

date. VCR manuf act ur MEPRADBE 8% @&d i VAES5HS Sﬁr Tschemes in

an attenpt to address -this-duRdesirabl-e--sit-4at4-01+--wmt+h44tt4te success.

20 Early VCRs sugh as the VET 65 re r at
I ndi anapolis, ;Lg?%na PReie roga&)aéﬁ%%g yéryrea%s 0 pushb&ﬁ%onsf?r%ant edogn
the front panél videbeaysRE t&he mroomdersns (FERSI ol |and t happarafust for

tine-on, ti rre of d Ghapnel b é:@eq_gacg pased pPh@yhged
to the user r#é gggl?méﬁgr ont - panel mrimuﬁ%eg?éng% %‘% elrln tti n d| o g

di spl ay. V\hl I e B%Eﬂn‘éys%%l%’émﬁ fided t pB ?)Y%r &hgangly

were:. not percelﬂﬁéo £0 Ehﬂﬂeaseth%.hh@lm WVappingt dor VERs Vldécbtﬁhsse.Stet he
Panasoni ¢ nodel é rrgnuf acture by ana nig. CO%%& r
Division of Ma?*%ﬁ@ﬁ L B &8 & Jati OWPDt AREPPEAVESec e
Jersey, pr 8¥i dedogramminygeanvidpoegissatiteg Recomierf (Gr/B. 22656545hke

pr ogramm ng t he VCR a less 35 intimdating and confusing task.

Nonet hel ess, users 2 may still be confused by the nunerous progranm ng
S\'E/eps i nvol ved It is generally believed that many, if not the wvast

majority, of people are simply unable to program their
VCRs to record a desired television program on a given

15 channel, at a given time and date. WCR manufacturers
have provided different programming schemes 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,

_ time-off, date, and channel number data. Feedback was
o : 25 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
effort to make ‘programming the VCR a less

35 intimidating and confusing task. Nonetheless, users



Panasoni ¢ VCR nodel PV-2812 enpl oys a bar-code reader for programmng the
recordi ng of television shows. 1In 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 nadequate for several reasons. First, nost
newspapers do not print television sghedul e bar-codes. Second, such printed
bar- code sheets tend to be relatively |arge pieces of paper which 1 0
shoul d be @@yr still rbea gandesed phesiheasiuymersus phregraTRMingesepshey will be.
readi ly avgiJ@Rleg for programm ng. Third, the user nust use yet another -
"~ piece of equipnent (L.e., the -code . read in order to read-in the code
for his desired tel et?%‘?sé?ﬁ‘%hx&a{ vinaded héeugéiziEWl%ﬂbs‘brh%é'roqeo a cable
tel evi si onrehdBr fory pregnaniming orheuseoordingcef nieheyiVigR Rhogsamimghpgmy be
greatl Lplied, c I kS,.C n ctice in.cable television
Svetens toeidiners: aSE BaGs, by bR e RRES ActBsd, tne® BnBraiie,
di fferent cagesl grindedirorela trRsrcadearsheet. aThis exdlsiion isr cgnsidebecdadcast on
channel 29 r i Yy g&fye ; eViaSi iher on cable
channel 09.“@%5?,6,&ggngé?ﬁggcﬁg%ne i s%tug j iltlls%(h\gecﬂfgﬁﬁgwgﬁ cﬁezﬁof t he
| ocal news¥apertelevipion spBednkenhar-aqsns. whSeponthe suebi peinted| kat-si on show
LS ﬁct ual | godeosnersd end ttPeBFS%lgﬁgeﬁPH%rgé/ Fietys G @er Mg ogr ammi ng
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il | B ccaHeid < DE L HRTEdABR. BlaCOCrPISSURADY | nearatih SLCR -l 61 (BRY! ar
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Briefly, t a of. e RPLUS] erp.] syste rese e St andar
renot e con&%o%ﬁa%@fﬁ?ff .‘;'eifﬁeoﬁ;ﬁﬂhﬁéﬁsE{)?‘ép%g?&ﬁ??@gemﬂr?#eé?om t he
codes for arderrigl Iread-inhtheveRsleardiar chilsl desioed r ile bisicrs shiowrany _
manuf acturers. The hw]@ﬁ_nm%l@sempsnﬁprsgggawad t§Ya toINSRieVkidh @ uni que

I C

code c@nprising tlﬂ,to 8 digits, h code corresponds to a particul ar
t el evl Si oYk HHisa0eRLISINN GonfieFBH & hY el Programmyinge May i€ and date, and

having a giréaflydwidtippied, techule it @4 drihfdh Fragtivdi h dapidroadcast at the
nost popul af. view n i me (for exanple, 7 pm .nmay have a code which
conpri ses ISFﬁV)}S'IO"disgﬁiqmﬁolsﬂ/etrrg'éﬁ)@?g)d)ﬁto&ré&ssifBQf%sH@%TV\HPHH“FS YF oadcast at
the | east ghapukhrtovinediffigrent nicable’t ohaanpl.e, Far agnample, havelevisiode whi ch
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 ~
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 |
digit. Conversely, a television show which is broadcast at the least
popular viewing time (for example, 3 am) may have a code which



3 conprises the full 8 digits. These codes are printed in the channel
guide section of the viewer's |ocal newspaper along wth the nornal
ti me and channel information. After entering the unique 1 to 8 digit 5 _
code for a particular television showto be recorded, the user places the '
handunit in.a cradle mounted on his VCR to ensure that the handunit is in
the proper orientation for transmtting data to the IR (infrared) receiver
of tdhve VCR At the proper tinme, the VCR PLUSTM 10 handunit transmts IR
codes to the VCR to turn it on and programit to record the desired
_television show Wiile at first ‘glance, 3it appears that the VCR PLUSTM

system sol ves RgprqRedMRheS f\é@@ I%r QYLATE . Ny UL B8y dn

signi ficant problen1rena|ns he user is a cable tel evision subscriber,
the VCR PLUS[ etPP sydedmeias %%y FACKIHRIN N whEBR bvdeWexds cHas# s are
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and tinme-consum ng., Qur above-nentl1 o co en TM
appl i cation enFFFPéHer gt EprodFBmdE thenrxpeer twﬁﬁp %@
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greatly sinplified by using the autoprogramm ng feature
While at first glance, it appears that the VCR PLUSTM
system solves the consumer’s VCR~programming confusion
15 problem, a significant problem remains. If the user is
a cable television subscriber, the VCR PLUSTM system
has no ‘way of knowing which broadcast channels are
assigned to which «cable channels of the user’s
particular cable service. Thus, to use the same
20 example as given above, a user who 1is a cable
television subscriber must perform a chahnel4mapping
procedure to inform the vcR PLUST™ handunit that
channel 29 is actually received on cable channel 09.
The VCR PLUSTM systenr provides a method of selecting
25 each of its channel-programming positions to effect
this one-time channel-mapping procedure. However, the
task of selecting each position for channel-mapping is
in itself somewhat confusing and time-consuming.

30 Our above-mentioned copehding patent application
entitled Autoprogrammed Channel Mapping for a
Videocassette Recorder discloses a programming system
built into a VCR which includes VCR PLUSTM capability
and autoprogramming capabiiity. That application

35 recognized that the channel-mapping procedure may be
greatly simplified by usiné'the autoprogramming feature



4 to |locate and programall active channels, and then by mapping in a
channel gui.de list only those channel s which are active, instead of
requiring the user to select all 125 possi bl e channel - programm ng
positions. 5 It is herein recognized that it is desirable that the

aut oprogranmm ng scan |ist and the channel guide |list be independently

nodi fi abl e. In one enbodinent, the perfornmance of an :
aut opr ogr amm ng function 5 resets both lists to a state in whieh
both lists contain identical data. 5 Bl GURE 1 shows, in block diagramform
a VCR incorporating the subject invention. FIGURE 2 is a flowhart - show ng
a portion of the control programof the controller of FIGURE 1. 1 0 '
FI GURES 3a- 3rtar kocatesendt pmegramowiliy afittinenchanneks, pandutbeni by
accordance w [ ngi LS @ dd O rt ﬁggqu hannel
mappi ng portiﬁcl)in?% h(ral\fgo%\t ?c})}arlp?re?gfr mﬁg t e&co%_]?gl Iter 0 Eﬁ&hgél%
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control l er llgerfurmancéer 106, whanh nagubeoprmogramming function



m croprocessor or mcroconputer, includes a central processing 30 uni t
(CPU 112, a read-only nenory (ROM 114, a random access nenory 116, and an
external electrically-erasable read only nenory (EEPROV) 117. Controller
110 generates a control signal for causing tuner control unit 104 to

control tuner 102 to select a particular5RF signal, in response to
user-entered_control,sj.gnals 3 from.a Local.key 1. ngd, from an
infrared (I Rgesregsbéqq}gr-h%gzb I%S?%tgef@e‘ghié}z br°§§e“§‘§39§ﬁm'ae@%8§gg¥ enot e
control signdhsatransnitted by a renpte control unit 125. 6 Tuner 102

produces a signal. at an internedi ate frequency (I.F) and-applies it to a
processing unit 130 conprising a video IF (VIF) anplifying stage, an AFT
circuit, a video detector, and a sound IF (SIF) anplifying stage.

Processigg unit 5 130 produces a baseband conposite video signal (TV),

and a sound carrier si . e sound.carrigr,signal.is a ed to an audio
si gnal processor unit ?@L\Brﬁ-‘rghsﬁ%’lsudﬁgﬂgﬁﬁaﬂag rﬁeftoé@t’dfwaq may i ncl ude
a stereo decomerpordimg otlei gnedjepr oimweaodionuni t 135 produces baseband audi o
signals and applies th ; . i i uni . Th seband
video signal (TV) is cggq})f"(ékq@t% lg %i@égé%frgc%§s%ﬂgu%i§éi@§ gﬁngs also
applied to stemsol program wfi thel IpntralkegooddGIIRED Isi gnal s are al so appl i ed
to a tape recorder unigideRpdi §5'—39?g!§85ilwﬁragﬁ&i?ls o ngedfsﬁgé)};ded onto
has a control i t a

video tape. 1 5 Tape recorder unit 1 ] ) i.np oper at es
under cont r ofCTEENS PEQsHICEdC 6R dagcardiance otitly| ther inwentiQRi ch may be a

m croprocessor. Tape FRGORI®r4 Ugi 4 fAeWichatd ghoﬁvﬁ@%itﬁei BhidnHed @Rppind | ed by
control signals.fro ontrol | Er 110. Ugdﬁr contéﬁ of ﬁg@@ l.er 110, an
Qnyscreen di BPHAR F?IPO sSORIeh Prg8rinapkdhe pcontraller of  FI; d- and

abp: ies them to a secBHGURBD WY shbws Ybscksi gﬁa’lnemo@yelzﬂ:atioﬂ@&f the

i ncl usi i idgo Si | | L C L 137 is

cont rol gd B%Eggrgﬂr@f&?mgﬁsﬁa "‘chgg‘?}%’?o@ ?ﬂ%&t‘lﬁﬂec n'itﬂr‘{gﬁh to select audio

.and video signals fromaudi o signal processor 135 and vi deo signal
processor 155, or

20

Referring to FIGURE |, radio frequency (RF) signals
are applied to an RF input terminal of a tuner assembly 102.
Tuner assembly 102 selects a particular RF signal under control
25 of a tuner control unit 104 which applies a tuning control signal
e to tuner assembly 102 via a wire 103, and applies bandswitching
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
30 unit (CPU) 112, a read-only memory (ROM) 114,-a random access
memory 116, and an external electlrically'-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
35 from a local keyboard 120 and from an infrared (IR) receiver
[22. IR receiver 122 receives and .decodes remote control
signals transmitted by a remote control unit 125.



2 5 fromthe output termnals of tape recording unit 165 in the playback
node, and .to apply the selected signals to a nodul ator 139 for nodul ation
onto a particular channel frequency carrier, typically that of channel 3 or
channel 4. The CI rcwtry descri bed thus far is known from RCA vi deocassette
recorder nodel VR520. Unlike the®RCA VR520, which has as its main -
progr anmi ng featurehﬂﬂrWB"PWngﬂﬁabmrmﬂl imermpganet us accordi-ng

to th b f eat wr
o novoR il '”lvjf’@ I ARRHEETi R ReRbRRT g P, PORBERIAE, ' For "t he
“above- nert ivodea [ eé‘t/IE)egm[ﬂsfym SltangCM 1AFTotircuit, raolvideo 110
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to control , and serves enent for
storimy adt32)prpc5@¢%?ﬁ g aé%ﬂ%lc%‘é?%s“%s‘@ﬂeoemﬁbo('ﬁ\ﬁbnﬁé aata and VCR

PLUS[err] s@hﬁdneilrrmpﬁigmlda%c kbund é‘lﬁi’\%lrnsnrgﬁﬁpgﬁli iédab ah is a clear
advant age t he. VCR ghpﬁ éa?r Hé\Rlc}ontrol code (in

{
Fhern 292 aydia ignal Broffs SR, 133° stifichedne! 0o ASHESHRE erna
line, so tandt mdye ioohideolal stereandeddern nkudiv cgnidlapnetessor eumict i ve. By

di spl | d h
channel nge, mol e s EaFd S0 S| G BT SRS PRal IH2Rnel “nmppi ng
list bb§ elslgnalaSW@tﬂbfuntlhds'ﬁ channel s which are 1 0 inactive. The present
invention will be deggd ip3e ﬁg(g QIEHSFSW)FE%%%\%Q acco@ ebhrough 3n. "

Wth respect to Fl QURES ng to the
present i PFEFHESSEA F%“cb%nbl%’tﬁ t'é 59ePBD‘11§ ot segnadodwitehonnithnddilng a

pi ct uredt llbiiﬂeé Bnd 3d@dio3 Hinal$ &&eﬁstsbvabyshedﬂ&lﬁ&aﬁe @&@Y@erﬁuﬂhﬁ?' ay
SN e rheort b T
user Icin rapgr aecardeel enitsil 66 hhova foontreLdngunoard opsrasesofundee VCR PLUSTM
system or By, 9" 8p!a TLB@RC?WM‘IH controller 160, which may be a
microprocessor. Tape recorder unit controller 160 is in turn
controlled by control signals from controller 110. Under control
of controller 110, an on-screen display processor 140 generates
20 character signals, and applies them to a second input of video
signal processor 155, for inclusion in the processed video signal.
Signal switch unit 137 is controlled by controller 110 via a
control input terminal C to select audio and video signals from
audio signal processor 135 and video signal processor 155, or
25 from the output terminals 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,
typically that of channel 3 or channel 4. The circuitry described
thus far is known from RCA videocassette recorder model
30 VRS520.
Unlike the RCA VRS520, 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™
35 programming feature. The control program for the above-
mentioned features resides in ROM 114 of controller 110.
Electrically-erasable programmable read only memory (EEPROM)
117 is coupled to controller 110, and serves as a non-volatile



2 0 recording, respectively. Options 3 and 4 are standard features and need
not be described here. In response to the pressing of key number 5, VCR SET
UP, the display screen of FIGURE 3b is generated, which provides anot her
list of 5 options. Selecting item1 enabl es the user to 2 5 toggle back and
forth bet ween controlling tuner 102 to fune NORMAL (i.e., broadcast or

"air” ) and P&Qgé%lérﬂgnf% r %wm}fro@qﬁ{n(mve chaﬁﬂ@l eaufare H‘?rnc' es.

Selecting i £ caus n€tion t& g enment e I n which
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Vi th respecehagnelhanappiagnlisbridy otliminasen 30f thase rehannels cuhigh @eanpl e
shown ijnp Fl (ARkide, the first 5 entries of the above-nention aut oprogram

l-i st 5 displ in the |efthand col f
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shown %thglgﬁ%l f-@%ﬁee&oé@popﬁemgx?% té]?o&f ggm%@w s€fen Hovever, as

not ed above recerved on e cha have actually been
transm tteddisp amfél bﬂo@deags%rto()mecmwng - the PIREGER of

remote control handunit 125. Note that by pressing e1ther key 1
or key 2, the user can program a television show for recording by
means of the VCR PLUS™ system or by normal TIMER PROGRAM
20 recording, respectively. Options 3 and 4 are standard features
and need not be described here.
In response to the pressing of key number 5, VCR SET
UP. the display screen of FIGURE 3b is generated, which provides
another list of 5 options. Selecting item 1 enables the user to
25 toggle back and forth between controlling tuner 102 to tune
Y NORMAL (i.e., broadcast or "air" ) and controlling tuner 102 to
tune CATV (i.e., cable) frequencies. Selecting item 2 causes an
AUTOPROGRAM function to be implemented in which tuner 102 is
controlled to search for all active channels and Compile a list of |
30 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
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.
FIGURE 3c shows the VCR PLUS™ CHANNEL SET UP
screen, comprising a lefthand column labelled CATV and a
righthand column labelled GUIDE CHANNEL (GUIDE CH). The label

d
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1 5 channel 09 position by the cable conpany. This causes the foll ow ng
problem A newspaper TV listing lists a particular television showto be
broadcast on a particular date, at a particular time, and on a particul ar
channel, in this case channel 29. The MWCR PLUS[err] program code printed in
t he newspaper TV.2 0 listing wll, when descranbl ed and decoded, produce
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that the %é@laﬁapfmc 18d VR Bhbld Shiahney Uee f\g dorfl a single

line of data esu1ect a aratus data on S
a tel evi sti@nsautednby the sbepadsasierenn 6 @@mle@ m@n%dmaﬂpdgé@ thei rst, it

presqmy s th@mewwpbbufdmw ltﬁESca?tﬂené'Gﬂﬁ ﬁh?nneﬁnﬁfﬁ@ﬂld&@ tH¥ or mati on at
any given_ tine, and second, /it nore ef rﬁe)‘? bFHagnﬁonveys t he notion that the

user is viSNPWiPg BODIEHn oA feispaPeEn StSi 81 BaBRYARS. 1t is
felt that tdjevisl@li sﬁmeto be broadcast on a particular date, at a

particular time, and on a particular channel, in this case channel
29. The VCR PLUS™ program code printed in the newspaper TV

20 listing will, when descrambled and decoded, produce the channel
guide channel number 29, not the channel guide channel number
09. Thus, some means of “mapping” the channel guide channel
number 29 to the cable channel number 09 must be provided.

Such channel mapping means is shown in FIGURES 3c

25 and 3d. An arrow 320c is shown pointing to the line containing
the channel number to be remapped. 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).

30 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

35 PLUS™ 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 will be discussed in detail below.



| 0 advantages tend to reduce user conf usi on. Advant ageously, the subject
apparatus requires no pushbuttons unique to the VCR PLUS[err] systemto be
added to the VCR rem)te control handunit. Thus,. customers with previously
pur chased "unified" or "universal"™ renote controls (i.e., those 1 5 renote
control handunits having the capability to control both television sets and

subj ect VR PLUSL et 15 cHliitg, d2Entlad BC 1he K6iek) %ﬁﬁéun. ORI \or
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and down, ecti vel é ﬂéﬁog& e channel E%nﬁl | Not e t hat
t he i ndi cat dF tarlf oRYCSERR Wl Wﬁ%’r leoeljrt?‘ﬂﬁst% iy HY'%r ocess.
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scroll ed u chtl[v%iy %%F‘gegtso&gol nted 31 ttﬁl3 gE%W?va%gvmg b ’ 3
t'hi s case cahénnedomﬁrlsfﬂgemulhrplsﬁmrllcey dt isefalt ¢h ébrhqtbl Oﬁn‘h?SQLZS was

pressefq to el £t g Nggézr t&ﬁ{f tiyn | i ne containing channel 13
remal ng on ¥ Bgz[%s hén&l !oe £° tHe GUI DE_CHANNEL .entry erased

(i.e., repl aced by da‘g é%f)[age?HFlé'»eHh%l %‘é biect ABRATALHS r BAIWES tHR val ue i f
the del et i %ﬁsﬁbﬁttoﬁ@%rﬂﬁﬁéoﬁmﬁe nmcar RIYST &n, té fbe iaddudeub clogrectly

S.e'nﬁfidstcrho ERgtnaes deepienl dRARET T “Thusn e CloBh VB HEIbhr 11 on-of "

thé list f Qurehigedc dnndfied hgort H'end\a&rlsaﬂ' agatmote i sonrets (i eJ.OtlmsapI ayed, the
2% shobat .”?f FRABREORO) Mty I SufE dapathlity “%%ﬁa%ﬁ‘n“ﬁ“nf hed
mappi ng al Iteh&wssasyscmm\nﬁﬁs &fida dgiveni manuf acm:a%n@r% bhiable vier e
undesired, (heRROEBAM I M the subject VCR PLUS™.-equipped VCR. For
example, the handunit of the VCR PLUS™ system includes a
REVIEW key, a key generally not found on VCR or television set
20 remote control handunits. - In order to provide the REVIEW
function, yet maintain downward compatibility with existing
remote control handunits, the CHANNEL UP AND CHANNEL DOWN
keys are used to scroll through the channel mapping list. FIGURES
3e and 3f illustrate scrolling up and down,  respectively, through
25 the channel mapping list. Note that the indicator arrow remains
stationary during the scrolling process.

FIGURES 3g and 3h illustrate the process of deleting an
entry from the guide channel list stored in EEPROM 117. In
FIGURE 3g, the list was scrolled until the indicator pointed to the

30 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 enables the user to ‘replace the value if the deletion

35 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



5 pushed to exit the VCR PLUST[err] SET UP routines, once again produce
the screen of FIGURE 3a. Pressing key 1 wll cause the display of the
screen of FIGURE 3i. In FIGURE 3i the user is instructed to enter the VCR
PLUS[err] code fromhis local TV Iistgng. In FIGURE 3] a particular 4 1 0
digit listing 3538 has been entered. After pressing the ENTER key of
et e condisglaydl{hE Sniirbeline! Sdcolcl! G e gticleadunng: wie B ee

choi ces of rsﬁla )r}enu sScr en of 3@(@&&@5 b nown_ in ﬁﬁe art, are
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nunber whi rs i aper listin in this exanple, 20
913‘1@ ?c%{lggﬁo?t:fbb;ﬁ'!ﬁr“pp g (i np

channel € reason s is that 09 is the channel nunber which
this particul ar userPigssing kgyelt widneausej thedlisplay of otheaseteeg bfs VCR vi a

Ito ?ggj;ﬁRnﬁWgsmgpe Fnglzg 3‘iﬁ i %eéxagsﬁgn%hﬂe&' onem%?rtﬁeowwe two
Tur ni ng or{%eﬁ§galqpqeoﬁlq lgga '&Vwi'ﬁﬁ“&selfn %ﬁéﬁg‘?gsibé Rasjicalar 4R

PROGRAM tullscin@a353sah5¢cbdelneeﬁltes@d ay After gemwarFrERRlEe m which
S essentl t e Sane as ttf"%f‘ ﬁ%l%ér()f Fl [ the VCR PLUS[err] -
progranmm n é I Ak k\é?l E he 30

di spl ay ofTle CEhJRE ma@spobdhcemipnassarselkrmﬁ/vEIGrLﬂhEt Bk amel mlhrt for

I fily fi .t t ant te that
Cont rof | oW’ dher Bf, (RN Lciindiony) zm;é'@%%l@%tfe‘* & he last
recor di ng g¥planatien ohese. daPeessinga keymdr prowvi the arseeewiRbval filjed-and i f
SO, 315 gyt eerddie! dB’IGi?RECB V&Bn?édfﬂ-&hf lhé“iﬁfoxfrﬁiuéﬁ‘%'nn% vEeRor di ng.

(hat, it VORUBiCrads P5adae %gr@g?@&?ag%xé iserebnbignyi iy SPAORY | ast TV
show, therhdrhbelﬂaﬁtplfay&ﬁ imahet éireen of FIGURE 3L is the remapped
channel number (in this example, channel 09) and not the channel
number which appears in the newspaper listing (in this example,

20 channel 29). One reason for this is that 09 is the channel number
which this particular user would have to enter if he were
programming his VCR via the TIMER PROGRAM menu. Thus, the
displayed channel numbers of the two programming systems are
consistent with one another.

25 Turning once again 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
as the display of FIGURE 3k for the VCR PLUS™ programming
example. If key 1 ONE TIME PROGRAM is pressed, then the

30 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 (i.e.,
stores data in a memory location of EEPROM .117), and if so,

35 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 FIGJRE 3a is skipped and the screen
of FIGURE 3i is the first screen disptayed. A portion of the control
program for ‘controller 1 10, for controlling a channel mappi ng operation,
is illustrated in the 5 flomchart of FIGURE 4. For ease of understanding,
FIGURES 4 and 5 will be explained with rgference to each other. The.
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autoprogramming channel scan list. Each location of -the

20 autoprogramming channel scan list comprises eight bits of

memory, seven for channel number, and the eighth for

designating active or skip status for the particular channel.  When

an autoprogramming sequence is performed, both the

autoprogramming channel scan list and the channel mapping list

25 are automatically programmed to contain identical channel data.
N, 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 autoprogramming channel scan list and -

30 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 automatically reprograms
both the autopfogramming 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

(OF)
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shown) of renote control handunit 125) will automatically be 12 added to
the channel mapping list. However, channels deleted fromthe

aut oprogramm ng scan list (i.e., via the ADD/ ERASE function fromthe nenu
screen of FIGURE 3b, or via ADD/ ERASE keys (not shown) of renote control
handuni t 125) will not 5 automatically ;be deleted from t he channel mapping
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i | dren. chann Scan List causes
tChe tuner ¥ Q-Ldm%%ofs@%éhg@geﬁm%é %E’ g‘s?ﬁ%%ﬁ ?%Hggnscgmnpn be tuned
by direct @W@nrﬁtﬂmzﬂl}" nextbhighsat ehann urethevher scanning upelfromhake a vi ewer
shoulid st hékt RAvéRaril WA HeaCHRER R/&ems?*“?r RANNED. (/120

particul a om wat anne progranm ng, even
t hough i t{?%s n&SPﬁFBng)h’rreéfl%tRﬁrHFﬁ aéufibpﬂbglr dsmielgoacavitched. t et ur ni ng

to Fl GURFuder ma)namd abodeletd e GoRi rak dubop rBEPﬂﬁﬂ{ll’h '§b:nfh qgsrtafa RO(;/' 114
anne anne gul de

channer s RAEvEnk B grt ReiREN PR dfuring Sannet cisahds, IonaddiliehcAannel
nunber datables ldcsmlayedubscntbm’ mapt delede cttennse-calledie” RB@mitimas shown in
From % hes LuelS %“‘s’i%ﬁr ARLOBRORAE e Senfl, 1R cheser BasEh er ed keycode
i s that othanielpreitsm momgpy maovies mehichehef may IfeﬂUREe BImot tshétaBROGRAM key
i's used tfore¥idwine by children. Deleting those channels from the
autoprogramming scan list causes the tuner to skip those channels
during a scan, but they can still be tuned by direct channel
20 number entry. Furthermore, it is felt that a viewer should still be
able to record a specific television show on that particular seldom-
watched channel, via VCR PLUS™ programming, even though it is
not programmed into his autoprogramming scan list.
Returning to FIGURE 4, as noted above, the control
25 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
30 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
35 determination is made as to whether or not new channel data has
becen 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.



channel mapping routine. If the keycode i's that of the PROGRAM key, then
the routine advances to step 417 wherein a 3 5. determnation is nmade as to
whet her 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. 13 If at step 415, the received keycode was not that
of t he PROGRAM key, "then the NO path is takgn to step 420, wherein a check
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so, the newGiﬂAuNNELdﬁ@WNMommzmﬁoaechr( $hdipadd4) thaandiet sy ishe di spl ay
will be Scr?lr{@ﬂe& Ay} Ag%h@%s&eﬂfﬁzne'f Nt AtepEOMlsn g Wpid  advance

directly to r ol hen | oops
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routine advances to ste er or not “t he recel véd t{:eycode
i's that of EHANNR: DONFC fis yiBg¢ etWeSF%ultfl newagbameels datr fraspberdp wherein a

cﬂeck :1s% rrfuéméredseeméo NEWY Q\fé@uﬂ'lfhlanﬂél %lfgﬁswmege esﬁbﬁéd? ste g f42a9> ahalel ngw
channel da ed n en pl ay e
scrol | ed do?&ﬁerbr{ge %uﬁgka(yst“élgl i’§ fcr eﬁ M8t © 2‘? h@“? o{?f‘?%e“tz\%il Ig égl
directly torewpe4%llfmdv:ameoldhra¢gl>¢ he sheppmaﬁ dovwscréling atiei dizsplden | oops
a und to step t UHEE | d 0 at step 430,
e receive 5[(63%@%6‘%\}\’,;@@% h§§8 ﬂﬂggdcﬁ?AM %% ?ﬁ@tmg%tl ne advances
to step 440cxamihtrk winsined beyeeodes.he recei ved keycode is that of the
STOP kays 1T so. The gpidieeg! 426, Ithe IRlcRS \g‘é’q e“ﬁpﬂet %saheveqnf s means

that two da%r}-ﬁl\flsgll,a%ePtph% [‘g;[.lgnle nzt(}vhaences to s ep 430 to chae:rcl:rllcewheth«f:rI "
or not the received keycode is that of CHANNEL DOWN. If yes, the
routine advances to step 432 wherein a check is made to see if
new channel data has been entered. If so, the new channel data
20 will be stored (step 434), and then the display will be scrolled
down one line (step 436). If not, the routine will advance directly
to step 436 for scrolling the display down. The routine then loops
around to step 415 to continue exémining received keycodes.
If at step 430 the received keycode was not that of
25 CHANNEL DOW\I the routine advances to step 440 to check
whether or not the received keycode 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
30 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 displ'ay screen in which the entire
preigiously-dashed line is deleted. 'Conversely, if desired, the -
program may bc written to maintain the dashed entry, to enable
35 ea'sy reprogramming of the deleted_ line of channel information.
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.



list, as shown in FIGURE 3g. As expl ained above, if the display is 3 0
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. Convg, sely, I f desired, the program
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t hat of anvreofchtan@ehumapm@ey@utmﬁeﬁat\ hbevesum PE teamdnated- st Hp 450. At -
step 490, aRwrebsives! ke @d&ql’srﬂ\%@()@ﬁ'dh@ tof tHee mﬁﬁ@éﬂ/%‘égke)tﬁeﬁletﬁes

di spl ayed he curre l'ine, o] in Fl E 3d hen the routine

| oops arou%&é PR s n {0 tep 545y R IR ¢ e%‘é(cfﬁl‘l“&‘ lhgat&eci si on

di armndstéo:srb spondihg, té2the alede@d, kelycodeniy elisplagedt he thiePliUbeired has a
reconmende c t is

br udent t o8t TPwle fﬁbﬁﬁﬁf%éﬁneﬁﬁ bk HEMBELH%ﬁ“rPgeE 4@% than ~
waste a wstep dld.e by needlessly storing 2 0 unchanged dat a.

recogpiszed t hat SUCthﬂﬁh?ﬁ% e\‘fPLl dtlrpé? dé'&'i‘ﬁﬁﬁsa?afr?‘oﬁ‘ﬁ hof2 s?é;f%r ¥99, rredl um

haV|ngaV|rtuaIIyu mte cyc Del eti'on of ’entries in
t he channe#2%uppd #3234 “vi%“t%%d dha[ the EEPROM” used has a

recommended maximum number of write cycles, and it was felt
that it is prudent to check to see if the channel data has been
changed rather than waste a write cycle by needlessly storing
20 unchanged data. It is recognized that such a check would be
unnecessary with a storage medium having a virtually unlimited
number of write cycles.
Deletion of entries in the channel guide list via use of
the STOP key is desirable because, unfortunately, the
25 autoprogramming function may find spurious channels and list
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
30 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 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
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t uat th h | h Wh
3 Vo pLUSL ity alehRerelonanti: e 0pEd S, éfa S HISER, ShefifPetapde e
descraﬁbOedodmadnéBCrﬁiedndandt tthencerrsearecrmy)frem@pﬂthrtnebhgmmeieZLZLst for a
¢hannel 13 t.ry f tiat he f t
entry of chgﬂH %u eQﬁ JﬁhQFqu {Lﬁm ttﬁ "#a%ﬁsgowbl N%E?flégglgablee |1r8
channel 13, lastdadobftcttd)lcoq:ha?melem,r ynde g pdasirest dﬁ@th%pHZQhOWh“éi“w |
cause the t%@b% g?&edo m‘@d'ev%c"slel\f‘e qh%ﬂfwbbﬂe?ml raﬁée@sérofmfs@bl e

channel esired vi si on sho not .be r ed. In order
\Oﬁsol ve thld§ ?iﬁobh‘énﬁlf&lhén%lé'ﬁchu@ﬁtruepét‘g‘%"d@lfﬁ?sfro”l‘n rrc BRnelent ry of
that cable dia 1800 as del et od ??o' the_channel: gude kLot hagause @
was i nactive when the %R"’F‘I‘ilﬂ[eér Fxa @B S upSHHEC togf‘rhfcjf “hﬂééﬁﬁﬁurther
t hat was deleted from the channel guide list because it was inactive
when the VCR PLUS™ set up was performed. Assume further that
at a later date channel 02 is added to the cable television service's
20 system. If the VCR PLUS™ code for a television show broadcast on
channel 02 is thereafter entered by a user, channel 02 will be
descrambled and decoded but will not be found in the channel
guide list (see element 235 of FIGURE 2). Therefore, a one-to-one
correspondence of broadcast channel number to channel guide
25 number will be assumed, as shown in element 245 of FIGURE 2,
and channel 02 will be 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
30 capability, wherein the channel-mapping procedure ‘is greatly
simplified by using the autoprogramming feature to locate and
program all active channels, and then by mapping only those
channels which are active. Apparatus in such a system for .
deleting channel entries from the channel guide list and the
35 autoprogramming scan list, independently of each other, has been
disclosed.
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capabl e of tuning to a predeterm ned ) ! )
control medRdISINg Sgithetumer ngreans dtoc salech| said gpanticudar Rdtissignakai d t uner

means to sel ect said raghhs,Ciebapldd to! S43dl coBRNSmeansP/fe érﬂeﬁ?ﬂgd control
nmeans, for r@@t eri ng data in reslpo.nse toyogeratlon by a user; and memory __,

means havi fftd ¥ TESPYISE: 49 PDE3ioNe By, ¢ ¥BCN: 0384 i ons for storing data
related to the tuni ngnemoryesednssdia¥ing- a first plurality of memory

15 locations for storing data related to the tuning of ones of said RF
signals, said control means in response to said data entered by
said user causes said tuner means to automatically tune to each of
said predetermined number of channels, ones of said
predetermined number channels at which an RF signal is detected

20 being active channels, said control means storing in said first

plurality of memory locations data indicating the detection of an

RF signal at each of said active channels;

said control means including programming means for

receiving an entry of a scrambled and encoded numeric code 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 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; and

wherein said memory means includes a second
plurality of memory locations for storing data representing a list
of channel guide numbers initially bearing a one-to-one
correspondence to the channel numbers of said active channels

35 only, and in response to said data entered by said user, said
control means stores in ones of said memory locations of said
second memory means data indicative of channel guide channel

25
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nunber of -channels, ones of said predeterm ned nunber channe mm,"m”
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said first plurality of memory |ocations data indicating the det ecti orf

an RF signal at each of said active channel s; said control neans incl ud| ng
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code of a 25 varying nunber of digits for programm ng said videocassette
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. 15 from said data entry means for deleting ones of said channel

numbers of said first memory means and said second memory

means independently of each other.

2. The videocassette recorder of claim 1, wherein said
said scrambled and encoded numeric codes of a varying number
of digits for programming said videocassette recorder are codes of
the VCR PLUS™ programming system.

20

3. The videocassette recorder of claim 2, wherein said
25 videocassette recorder includes programming means for
performing programming according to said VCR PLUS™
programming system and according to a timer programming
system.

N



active channel-on a specific time and date and record a received tel evision
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