AUTOVATI C DETECTI ON OF KI ND OF CABLE CONVERTER UNI T COUPLED TO A VCR The
subj ect application concerns:{he field of 5 videocassette recorders (VCRs)
and gpparatus for progranming them The subject Patent Application is

rel atved to U K Patent Applications 2263030, 2263032 and 2263035. _1 en-a
tel evision set owner is a subscriber to a cable tel evisi@nRy$ecth #nd &l so-
possesses a vi deocassette recorder (VCR), he may be required to connect to
the cable systemvia a cabl e decoder box (also called a CATV converter, or
a set-top converter 15 Thi s connecti.on be required, because in these
systens, nmany cabbdeéeieahaGl BELECAION P& oSO LEHCSEHEER | S) are

scranbled (i.e., encdd ormmMe descr anbl d (i.e.,
decoded or decrypted) in the cable box.. The cable box descranbles the
prem um channel and converts its RF carrier frequency fromits assigned 20

cabl e channel frequeneysubjaectabpplicationpeonceamserthe fiwldlds that of
channe' 52, ¢jadoc@lsata’ rbesRARER" (FoRs)CaR ifhdbatll SR prioimpiny DY
the television recerver. Tn such an arrangenent e Vi ewer y Have as ny
as three r éfRR®. control units for controlling the video equiprent (i.e.

one each for a television set, a 25 VCR and the cable box). Recently, a

programm ng sinplification,systemknowy ag,VCR.[err,] nyf act.ur

Genst ar Devel opnent?%%riBSA?é n?%ﬁ?gdéﬁ’gil tl"%’(?r rﬁga,r%%&ﬂrgﬁ’%&atent
avai |l abl e. AppEitatidohe 2ppaoavys20630B2 €AR [2263j038ist em resenbles a -
standargd,renote control 30 handunit. The handunit is preprogranmed with the

codes for controlling the VCRs and eable control boxes of many -
manuf.acturers. The N¥heanat televisiem setogwmereis aysubscriber toi ahcableni que

coe comiemvition Sfsfor, Bhir aith e sidieg of VigsgesSelfo e 1 2
havi ng a @V&ﬂ.daﬁanaurbemqémm {0 qonnesl tanthe gable sysleasvia@ cablewst
popul ar videdoder! bok (dl$6 cHRsdP'€ CATN ofiverter, or a set-top converter).
15 This connection may be required, because in these systems, many
cable channels (i.e., the so-called premium channels) are scrambled
(i.e., encoded or encrypted) and must be descrambled (i.e., decoded or
decrypted) in the cable box. The cable box descrambles the premium
channel and converts its RF carrier frequency from its assigned
20 cable channel frequency to a cable box output frequency, normally
that of channel 2, 3, 4, or 5 for reception and recording by the VCR,
or display by the television receiver. In such. an arrangement the
viewer may have as many as three remote control units for
\_ controlling the video equipment (i.e., one each for a television set, a
25 VCR, and the cable box). -
. 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
30 handunit. The handunit is preprogrammed with 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

Waa




have a code which conprises only 1 digit. Conversely, a television show "
which is broadcast at the |east popular viewing tinme (for exanple, 3 am

“may have a code which conprises the full 8 digits. These codes are print-ed

in the channel guide section of the,viewer's |ocal newspaper along wi t hthe

nor mal t|rre andﬁghannel information, After entering the unique | to 8 digit
code f dielevigion sbomw, brpgdcast ep; 8; givem shanpehcat & giveni timecand er pl aces
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appr oprregoed sthehadesired aélewsmrr @Hhow. of -the VCR can detect perturbations
Chat P12 eVl Wipfohlrlgiee Bind, Biof8 VR PSR HAaRRR o2 e <
exanpl QOperatein an "open- Ioop mode. . That is, the VCR PLUS™ handunit

has no way of knowing if its commands ‘were actually received and

20 executed by either the VCR or by the cable box because no feedback
signal to the VCR PLUS™ handunit exists. This situation causes the
following problem. There are as many as 44 cable box IR remote
control command formats. The VCR PLUS™ handunit has a number of
preprogrammed user-selectable 'r_'emofefcontrol formats to allow the.

25 handunit to control each of a variety of cable boxes. Unfortunately, |
the selection of the proper command format must be done by the - 7
user. If such selection is made improperly; the the VCR PLUS™
handunit will not be able to control the cable box and the deslred
program will not be recorded. '

30 , .
Appar’atus in accordance with the subject invention -

controls a cable box (i.e., the-souf_r_:é_ of its own video input signals), -

and monitors the television signals reoe'ived from the cable box, in a

_ "closed loop™ manner. By monitoring an appropriate signal the '
35 controller of the VCR can detect perturbat:ons of signal level whuch
indicate that the cable box has change_d channels. That is, the output



carrier frequency of channel 3, wll be nDnentarlly | ost during the period
in which the cabl e box changes channel's. Thus, the subject apparatus can

autonﬁkaca]ly determine the proper 5 control code format for the cable box
by issuing a channel change conmand &nd observing if the cable box responds
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receiver 122. IR recelver ves an ecodes renote co
transmtt elN¥§NEieBADt e control unit 125.

FIGURE 3 is a flowchart showing a portion of the
control program of the controller of FIGURE 1.

FIGURES 4a44g are screen displays generated by the

20 controller of FIGURE 1.

Referring to FIGURE 1, 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 of a
tuner control unit 104 which applies a tuning control signal to

. 25 ‘tuner assembly 102 via a wire 103, and applies bandswitching
N 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 processzng_
unit (CPU) 112, a read-only memory (ROM) 114, a random access
30 memory 116, and an eXternallelectrically-erasable read only
memory (EEPROM) 117. Controller 110 gerierates 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
35 (IR) receiver 122;'IR-receiver'122 receives and dedqdes remote
control signals transmitted b& a remote control unit 125.




4 Tuner 102 produces a signal at an internedi ate frequency (IF) 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. Processing unit 130 5 produges a first baseband conposite vi deo_

signal (TV), and a TaHgrl 102 'pridue"al sigh) 4Pep imtereeRarel onal i s
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a VCRzi,elrébopdégrmttﬂmtroller 160 is in turn controlled by control signals
from controller 110. Under control of controller 110, an on-screen
display processor 140 generates character sngnals and applies
them to a second input of video S|gnal processor 155, for inclusion
in the processed video sngnal Signal switch unit 137 is controlled
25 by controller 110 via a control input terminal C to select audio and
video signals from audlo sngnal processor 135 and video signal
processor 155, or 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
30 carrier, typically that of channel 3 or channel 4. That portion of
the circuitry shown in FIGURE 1 which has been described thus far
is known from RCA. wdeocassette recorder model VR520.
_ Unlike the RCA VR520, WhICh has as its main
programming feature a TIMER PROGRAM mode of operation, apparatus
35 according to the subject invention may mclude both a TIMER
PROGRAM programming featurq and'a VCR PLUS™ programming



5 feature. The control programfor the above- rrentloned features resides in-
'ROM 114 of controller 110. Electrically-erasabi e programable read only
mam)r%(EEPRCM 117 is coupled to controller 110, and serves as a
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which is coupled to controller 110 via a wire 131, for detection of
20 variation of the signal strength of signals of currently-tuned
channels, the changes being indicative of channel changes.
Alternatively, video signal processor 155 produces a valid sync
detection signal (or a video AGC signal) which is coupled to
controller 110 via a wire 151, for detection of valid TV sync,
- 25 changes in the detection of valid TV sync being indicative of channel
W, changes.

It is herein recogni_ze_d that it is a clear advantage for
the unit which contains the VCR PLUS™ control code (in the subject
case, the VCR) for controlling the cable box, to be coupled to the

30 television antenna line, so that the controller can determine
whether or not the cable box is actually responding to transmitted
IR commands. As noted above, there are about 44 different cable box
IR remote control command formats. With an "open loop" type of
system, such as implemented in the VCR PLUS™ handunit, the

35 controlier has no way of knowing if the cable box responds to the
transmitted command or not. Thus, if the cable box is inadvertently



transmtted command or not. Thus, if the cable box is inadvertently 6
swtched to select the wong cabl e box conmand code format, the desired
channel change will not be acconplished and the desired progran1mn|| not -he-
recorded. In contrast, apparatus |g accordance with the subject 5 |nvenﬁﬂon
controls the cable box (i.e., the source of its own video input signals),
and noniswitehed ot samsthm wrangsicable ceox eeommand teodenfioematxthe n a -
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and 4354fange commands amiede termining i the &ahle hox wespordsaa theox 210

pl aced éHan#ed chafige) cdommands! GURE 2b, VCR 200 is shown coupled to the RF
i nput via cable bagdzm Tuner 102 ohﬁ RE 2b i arre tuaer anlt 102

previously descri gl SngaSlgsPsu
Sync Detect” signal or baseband video AGC coupled by line 151 of

FIGURE 1) can also be monitored to provide this feedback
20information as to whether commands transmitted to the cable box
have actually been received and executed. Advantageously, if a
signal which tracks a characteristic of the baseband video signal
(such as Valid Sync Detect or baseband video AGC) is used for
detecting loss of signal during channel change, then the subject
2sinvention is applicable to use with cable boxes which produce )
decoded cable television signals at baseband rather than )
remodulating them to a particular television channel frequency.
The present invention will be further descnbed with
reference to FIGURES 2a and 2b, 3 and 4a-4g.
. FIGURE 2a is a perspective view of a cable box 210
placed VCR 200 having a, iIn FIGURE 2b, VCR 200 is shown coupled to
the RF input via cable box 210. Tuner 102 of FIGURE 2b is the same -
tuner unit 102 previously described with respect to FIGURE 1. It is
common practice for cable television services to encode (i.e., -
3sscramble) at least their "Premium" channels. FIGURE 2b is a
configuration which may be used when some or afl of the television



common practice for cable television services to encode (i.e., 35scranble)
at least their "Prem um channels. FIGURE 2b is a configuration which my
be uged when sone or all of the television 7 channel s provi ded by the

cabl e*t el evision service are encoded i ..some fashion (i.e., a cable bok
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LEDS are di antBeﬁ'om FIGURE Rbnthat cablec boxa210 preferably geceives IR :
forward- fac' élggfrﬁﬁ? ﬁ'idiﬁv%f"&* %R“éwrﬂlofrf 'E ?éaﬁﬁﬁﬂi %F@étﬁﬂ gﬁance

I n order npre I ncrease t

al ong di ¥ g
of reflecti %dsa and, rféﬂmbac'lbql-!ﬂqenepéﬁbﬁéabﬂk Wh'ﬁ@ ﬂi(ﬁ'gnﬁ MaY be ovi ded
for the caseefléctdd ‘ﬁ'brhh% Weﬂl o othes dbject @20. aCQ'hbh@eﬁﬁbhﬂi bdirestion op of

e V0 T e e oGl oA e VLot
400a- 400g, bemmgndsp\mlﬂ ueachu ltiee 4ddble4bog. Htdpdmportant té| GbieE that
20 because the "bounce" IR light path 218 is always longer than the:
more direct rearward path 216, more IR power is required to ensure
remote control signal reception at the cable box. For this reason,
two IR LEDs are directed along the longer bounce path. The two
generally forward-facing LEDs may also be angled outward from
_ 25 each other (i.e., along diverging paths) in order to cover more area
\ - and increase the chance of reflecting a signal back to the cable box.
The "bounce" path is provided for the case in which the user chooses .
not to place the cable box on top of the VCR.
With respect to FIGURES 4a through 4g, assume that a
30 VCR according to the present invention is coupled to a television set
400a-400g, having a picture tube 410a-410g, respectively. FIGURE
4a shows a display screen displayed in response to the pressing of
the PROGRAM key of remote .control handunit 125. Note that by
pressing either key 1 or key 2, the user can program a television
35 show for recording by means of the VCR PLUS™ system or .by normal




4a shows a display screen displayed in response to the pressing of the
PROGRAM key of rempte control handunit 125.. Note that by pressing either
key 1 or key 2, the user can program a ‘tel evision 35 show for recordrng“by
nmeans of the VCR [err] system or by nornal 8 TI MER PROGRAM r ecor di nge
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‘television servnce which does not require a cable box. If key 2 were
pressed, it means that the user has a cable box , as shown in
20 FIGURES 2a and 2b. In that case, the screen of FIGURE 4d is
displayed, (it is to be understood th'at'the. *03" is the output channel
of the cable box, and is entered by the user), and the output channel
information is stored. Controller 110'theh-"causés the display of the
screen of FIGURE 4e, in which the user is instructed to turn on the
25 cable box, and to press the PLAY key of VCR remote control handunit _
125. - - v
"~ In response to the receptlon of the PLAY command, :
controller 110 causes the display of the screen of FIGURE 4f, and
executes the program shown in the flowchart of FIGURE 3.
30 FIGURE 3, shows a portion of the control program of
controller 110 of VCR 200. The routine illustrated in FIGURE 3
automatically determines the type of remote control format to
which cable box 210 is programmed to respond, so that any channel
change commands which may be required to record the desired:
35 television programs can be transmittgd to the cable box properly .
The program is entered at step 300 in which the cable command code .
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the aut orrtﬁssc;alhau. 45} the eprogram ratvantes m rstepnB20ewheseint cﬂneobabia future
use. The EoHihARd' ollBCheribhy Is dhcrémBnisd then loops back to step 305,
and once again issues the channel change commands to the cable box.
20 If the cable command code number exceeds 44, the NO path is taken
from step 330 to step 335, a "fail" message (such as the one shown
in FIGURE 4g) is displayed for about five seconds on the screen of a
television receiver which may be connected to the VCR. The program
is then exited at step 340, to return to the main menu.
\_ 25 Returning to step 325, if a variation in the television
signal were detected, the YES path is taken to step 350 wherein the
automatically detected command code format number is stored for
future use. The routine is then exited at step 340. |
Although the VCR PLUS™ system is referred to in the
30 subject specification, it is herein recognized that the subject ”
invention does not require the use of the VCR PLUS™ system and is
extremely useful with standard timer recording.
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Al t hough the VCR [err] systemis referred to in the 30 su%:!)‘J
ful wth f,ﬁ;

specification, it is herein recognized tha’:““mu :I

require the use of the VCR [err] system an

st andar dhicgr recordi ng. CLAI M5 10 1. A Vi cfeocasset e recorder, e
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sai d user erates, sai m:%te contzﬁ sighals and appflies said renpte

cont r ol PE® ﬁ ringds pum % cCPBRNLIY: signal transmitting means; and 20
means for detecti mpnirolaméans tforegesecatinggsaid comtroldsigmdli fer means bei ng
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a first romotef centrdl rsignaé fo0 contmdinglmaézte‘mal souiceg of agdidext er nal
soujge gL fBLfar RF signal;
said control means in response to data entered by said
user generates said remote control signals and applies said remote
control signals to said .-remote control signal transmitting means;
and ' _
20 means for detecting an active television signal, said
detecting means'being coupled to said tuner m’éafns for receiving said
selected signal, and in response to the detection of a predetermined
characteristic of said sélected signal generates a signal indicative
of an active television signal and applies said indicative signal to
25 said control means; ) | U

wherein said control means selects a first control

signal transmission format of a plurality of control signal
transmission formats and transmits a first one of said remote

30 control signals for causing said external source of said
particular RF signal to tune a first channel and thereafter
transmits a second one of said remote control signals in said
selected format for causing said external source of said
particular RF signal to tune to a second channel and thereafter

35 monitors said indicative signal for a variation of said
indicative signal; '



" particular RF signal to tune a first channel. and thereafter transmts—a
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wherein said jyeans for,detecting_is,an.autom t rol
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AGC si gitrlitolrs T9midi iivdteatitveesignaldéorosadBaivagiktdory., wherein said 15
means for detecting is a valid television synchronizing signal detection

Ci rcu: t, and sai d2si Jie videlocassette cﬂecandapto‘fvelaim! dyiwhereini gaid is a
i gnal BSRGRHG s '  °Gh 01 LD SpdeomBiy ol SalreREs; 07 ol %0
conpPi ﬁcrrgtmhmgalﬁoare.lﬂwgnﬂﬁ on-screen nessages on a.di splay screen of

a tel evi siThe SeideS6adsettier pecthder oFUTLAEnEAild GIN-S£Wieer&ispsaygneans
rab! o gopd, B Blbeing Raan: auomalicydhin oAk eyt wd © ° '
vi deocaaidt signadcindicativd ofnanpactivei tajecismnns:guat lisras cAGC Sigpal.a
basebangd Vi'ﬂ?@ &i&@c%aégggket %E@bgﬁgr E:Er cﬁg(i?ais\/iln%ra 2, wherein said
15 means for detecting is a valid television synchronizing signal
detection circuit, and said signal indicative of an active television
signal is a signal_indicative of the detection of a valid television
synchronizing signal. :
5. The videocassette recorder of any preceding claim, further
20 comprising:
means for displaying on-screen messages on a d:splay
screen of a television set;
said control means causing said on-screen display means
_ to produce a message indicative of failure when said control means
25 s unable to detect said variation in said indicative sianal.
6. The videocassette recorder of any preceding claim, further
comprising: '
 a baseband video signal input terminal, for receiving a
baseband video signal;
30 ' said means for transmitting a remote control signal
controlling an external source of said baseband video signal;
said detecting means being coupled to said baseband
video signal input terminal for receiving said baseband video signal,
and in response to the detection of a predetermined characteristic
35 of said baseband video signal generates a signal indicative of an
active television signal and applies said indicative signal to said
control means; S
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7. A videocassetfe recorder substantially as herein
described with reference to the accompanying drawings.



