.Fitle-Method and apparatus for programmable control of a recording

apparatus 5 The invention relates to a nmethod and apparat us
for -« progranmable control of a recording apparatus, particularly a
‘magneti c video recorder for recording television signals.
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the time of starting of an actual broadcast and the duration of sald

broadcast are variable, due to failure of broadcasting networks to
adhere to broadcast schedules, and in particular due to commercial
segments of variable duration prior to the broadcast which is sought to
be recorded, as well as interruptions, e.g. commercial interruptions,
during said broadcast, on certain networks.

Therefore, when the user programs his- recorder to select the
channel, starting time, and duration of recording, in accordance with
published broadcast schedules, the recording'_ may begin before the
desired signal is broadcast, wherewith the initial part of the recording
contains the end of the preceding broadcast program material, or (most
often) contains the preceding commercial segmeﬁt; or the recording may
begin after the start of broadcasting of the desired signal, wherewith the
recording omits the initial part of said broadcast.

Another disadvantage of the customary system is that the said
preceding commercial segment or end of the preceding broadcast
program may take up important space on the recording medium (e.g.
maghetic tape} such that insufficient space ‘remains to record the
lattermost part of the desired broadcast. |

" A number of solutions to this problem have been proposed.
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According 'te another solution, the audio signal is utilized to carry
15 information as to- ‘the start and end of a broadcast, and Interruptions
during the broadcast This system enables ttmely starting and stopping
of recording, but 1t is not very ﬂeznble, and is not adaptable to changes
in the transnnsmon ‘process. It allows encodmg according to the type of
_ broadcast but not. parﬁcular encodmg for each broadcast (which would
20 be difficult to manage) '

The mventlon aims to avoid these dlsadvantages by means of a
method and apparatus which enables recording of a telewsmn
broadcast from beginning to end, with accurate timing, and with non-

recording of Interrupttons It further enables identification of a
‘25 particular broadcast

Some existing encoding systems digitally encode the audio band;
others encode the ‘entire television signal. These systems employ a
defined pattern of digltal signals which can be used for carrying audio
and video signals as.well as data.

30 - E.g., for seme time some television networks have transmitted

part of their programmmg, particularly cinematic programming, with
stereophonic sound The system used for such broadcasts is known as
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Techmcally, DVE has two parts -- an MPEG encoder, and a signal
processing and transn:ussmn apparatus. The MPEG encoder is present
at the head of_ t.he ___t_ra_nsnussmn arrangement under the DVB system, it

15 accomp'lishes-. dlgltahzatmn and compression of the audio, video, and
data informatioﬁi -

The objectof '.'the present invention is to adapt such a system, i.e.

~a system empl ' dlgltal coding (at least for the audio signal), for
' transrmttmg operatmg commands to a recording apparatus, parucularly
20 a magnetic v1deo recorder, ata premse instant.

This object 1s achieved according to the Invention by the followmg
process steps:
- generat_;ien_- "Q_f a binary code, including, in particular, data
representing the .
25 . start tlme, suspend time (pause time), resume time, and end, of
the broadcast wh1ch is to be recorded;
- modul_at;gn ofa signal, corresponding to said code;
- transmission of the modulated code ie. modulated encoded
signal to at leastone channel (right or left) in lieu of the customary
30 audiosignal; .
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According to the invention, the binary code also includes data
identifying the broadcast. |

In order to prevent 'fhe signal representing the binary code from
15 béing' audible, preferably the code is divided into two parts, each
transmitted on a respective channel (right and left). Preferably the bits

are divided in an interlaced manner in the tfavo parts.

According to one embodiment of the invention the "transmission
system” employed is the DVB system.

20 According to another embodiment of the invention the
"transmission system” employed is the NICAM system.
The invention also relates to a programmable control device for
- carrying out the described method ; characterized in that it is
comprised of :
25 - a first system disposed at the broadcast transmitter station,
and comprised of:

. means of binary coding intended to generate a stream of bits
comprising a code which corresponds to a command intended for a
recording apparatus ;
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Preferably the bits are divided 1n an inte manner in the two
parts. comprised of:

. a system for detecting (recognizing) the code, which separates
the signal representing the code from the signal representing the audio;
and

10 . an interface for transmitting the code to the recording
apparatus. |

The invention will be better understood with the aid of an
exemplary embodiment illustrated in the accompanying drawings.

_ Fig. 1 is a block schematic of the transmission system" for the
15 audio signal and code signal, in the case of use of NICAM;

Fig. 2a shows the pattern {or packet) comprising the command
and identification codes; '

Fig. 2b shows a part of said pattern wherein the header of the
pattern is intercalated in the audio signal of the right [audio] channel;
20 and

Fig. 2c shows a part of said pattern wherein the header of the
pattern is intercalated in the audio signal of the left [audio] channel.

The process of transmission and reception of a television
broadcast wherein the audio signal is encoded by the NICAM process
25 may be accomplished as follows: '

The stereophonic audio portion is digitalized in 14 bits and then
sampled to give 32 sample [bits] per channel (right and left}, whereupon
each bit stream is processed such fhat two sequences of 364 bits each
are obtained at the output. The carrier for the digital signal is then
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present in binary form, with a pattern (or packet) of 64 bits (8 bytes).

('

The Initial 5 bits characterize the command for the recording
apparatus (e.g. start recording, pause, resume, or stop).

The subsequent 43 bits identify the broadcast.

10 . The rema_,_in_ing 16 Dbits allow for transmission of additional
information in a future version of the system.

In the embodlment described here, the followmg codes represent
the various commands for the recording apparatus:

Start recordmg 00001
15 Pause reco,rd'j:og 00010
Resume recording Oobl 1
Stop recordi_n_g 00100.
- The code serving to identify the broadcast may be present : in
various forms:

20 -- Scheduled t:me of broadcast accordmg to published broadcast
schedules (this code requlres 12 bits);

-- The pubhshed program code known variously as "VCR Plus” or
"Show View” (requires 34 bits); or
- Any other suitable scheme capable of delivering a distinctive
25 code. '

In any event, the 43 bits reserved are sufficient to cover
numerous possibilities.
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~ On the receiver aide, a code for the broadcast selected :La entered
- into the inventive apparatus by means of a keyboard, a bar-code reader,

or any suitable means.

On reception the NICAN decoder {(or DVB or other decoder)

15 demodulates the signal- and restores the audio and code signals, and
sends them to the audio amplifier of the recording apparatus and to the
inventive apparatus. The inventive apparatus continuously converts the
analog signal received info a digital signal which it compares to the code
pattern programmed by the user. After such comparison identifies a -

20 code pattern identical to that resulting from said programming of the
inventive apparatus effected by the user, a command signal is sent to

- the recordmg apparatus and is executed. A general block schematic of
the inventive apparatus is shown in Fig.1. Here, the MICAM system is
used, but the schematic is also applicable for DVB or any other

25 encoding system. ' " | |

At .t'he' broadcasting station, the inventive apparatus comprises a
first system 1 for encoding and Inputting the data to the right and left
audio chanh_els. | ' |

The described system comprises a device for generating the code

3 pattern 3, which receives data from a keyboard (or any other
programming means), generates the control pattern, divides the
‘resulting bit stream into two parts, and modulates these two parts. This
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it In suitable form to the recording apparatus.

This second system is comprised of a device 9 which receives the
signals sent by the receiver 7 and NICAM decoder 8 and continuously
converts them i:d.'_digital form. It (said second system) also is comprised
of a comparator which continually compares the digital sequences with
the pattern programmed by the user. If the comparator finds a match, it
sends a command signal to the recording apparatus.

Figs. 2a to 2c illustrate the digital pattern of the programmed
code and the distribution (division) of the bits into the two channels,
right and left.

According to a particular enibodiment of the invention, the device
9 is comprised of an error detection circuit which detects a received
pattern having a bit stream close to Patching that of the programmed
pattern. When such a pattern is detected, the device 9 performs a

- correction .acoording to a known algorithm for regenerating the correct

pattern of the code.

The system according to the invention is not limited to the
example described, but may be improved by the use of other codes
simultaneously broadcast by the television network.

For examplé, one may utilize the Teletext {captioning) code to
precisely identify the broadcast, wherewith the user may select the
Teletext descriptipﬁ of the broadcast in an on-screen display, by any



\St op ' recordi ng 00100. The code serving to identify the-
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One may also provide that the code is transmitted a plurality of
- times In succession, to ensure that it will be properly received.

10 In the exemplary embodiment described above, the “transmission
system” employed was the NICAM system. Obviously, this choice does
not limit the scope of the invention; any suitable transmission system
for audiovisual information which system utilizes digital or analog
coding may be employed e.g. the DVB system. The principle remains

15 the same. |



According to the invention, nmeans of conpression oleg'h,, _.-_c'@de I07 patterrr

‘according to any ki y be e oyed “Th .Sheetl-ﬁIlBeIeKlﬁ lace
recei.ver aide, HMIHWF“HH"MF cast se ect ed .,..La,.ent “U Wc
r(or '

‘i nventive appar at us* by meand of a* keyboard, a bar- code any
sui t abl e nmeans On reception the NI CAN decode t her
‘decoder) 15 dermd&l%l{%s t he si gnaI - and restores the audi o and code

signal s, and nds hem audi o anplifier of recgordin .
apparatus and to t h Wiﬁ& 3 Mg&m@h Q%Y"ﬁveo pﬁar%?’%dmg

conti nuously t OQefiivid) ¢ t?re@!rg
which it corrpgpgéfé%fst h%?c coﬁ‘ﬁﬁk Q ternalar (%P%umxrggtdby%ﬁhe user. kft
such conpari soontrtnonéi eanasﬁrt cpaespatresume,dent s ti'wordmgulmﬁ £:9)

fromsaid g ,of the ntive a arat effec ed by, ,heuer
a conmand gl g a#%asémoa@&as (theoﬁgorta?ﬂgg‘é L@f‘éﬁ Yi 8V 1€ A

Fere, “the M CRcayaag of of Materl ExciC that SRRk & plit YR H*P%Q%?ét

for DVB or an;ommmrti{.ﬁqsgﬂssldnpg system - At the br oadcasti ng
station, the inventive apparatus conprises a first system1 for
encodi ng and | nput ghaghdtBFizedty e fdlfowing s -left ~ audio channels.

The descri bed system corrprl ses a device for génerating the code 30 pattern

3, which receives da 2ny; @mbgr
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into two part sepresentingutise estart ¢inef \suspentistirﬁdni(pause time), resume time,
and end, of the broadcast which is to be recorded;

modulation of a signal, corresponding to said code; transmission
" of the modulated code i.e. modulated encoded signal to at least one
channel {right or left} in lieu of the customary audio signal;

15 -- transmigsion of the combined signal to the audio input of the
digital or analog transmission system (e. g. DVB) employed, whereby the
signal is processed and sent to the broadcast transmitter;

-- reception and separation-out of the signal carrying the code
and the signal carrying the audio;

20 -- demodulation to restore the aforesaid binary code

transmission of the data to the programming system of the
recording apparatus; and

-- execution of the commands transmitted.

2. A method according to claim 1; characterized in that the

25 transmission system employed is the Digital Video Broadcasting (DVB)
system.

3. A method according to claim 1; characterized in that the
transmission system employed is the NICAM system.
4, A method according to one of claims 1 to 3; characterized in

30 that the binary code also includes data identifying the broadcast.
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enbodi nent of t he | nventlon 8(? deV| ce 20 I's conprised of an, error
detection circuit &hichA hAdansthed , aceerding t° one: o&r theapregeding t claims, m

close to Patc f PLiRE" (| t]:ﬂ,n n
I s detected, {:‘% d’Itw cée 9‘“;2& ortﬁ?rg mggr?%g g {"grcl}ceg&%liélggto %\ég\%@
al gorit hmg oracagdiﬂga:blalknbhm algorittim,

U-D

0. A method according to one of the preceding claims ;
characterized in that the received code pattern is subjected to detection

and error correction.

10. An apparatus for programmabk: control, .for carrying out
15 the method according to one of the preceding claims; characterized in .
that said apparatus is comprised of:

- é first system (1) disposed at the broadcast transmitter station,
and comprised of : '

. means of binary encoding (3) intended to generate a stream of
20 Dbits comprising a code which corresponds to a command intended for a
recording apparatus;

means (3} of modulating the code generated; an interface system .
(4) enabling the generated code to be input to the audio signal
processing device of the system of transmission employed, ahead of the
25 broadcast transmission; and

-- a second system (2) disposed at the receiver station_, and
comprised of :

. a system (9} for detecting (recognizing) the code, which separates
the signal representmg the code from the 31gnal representmg the audlo,

30 and
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k9

patte h of the cod system according to ng rventd-on S
1565

not limted to the ” m I ”ﬁﬁ bed, b may be inp WEET: HAS BEEN]f
other *codes +  sinu ast by he tel evisijpn neREBLACED
For exanple, one may uti

—+

|ze the *Tel et ext (capt|0ﬁ|ﬂg) code t0O

recisely identify t t t.he us selec the 3
?eletextydescript?onQﬁ¥b&ﬁEH@?gaggmgﬁfgﬁ%%q" & hsy ﬁ@fdnug

(@ o

9. known nappardtisy. nouse, joystick, cursor keypad, etc , When he
prograns his recordi ng apparat us. ‘According to. anotheru

enbodi nent, the code pattern which is pr og ranned for broadcastlng wth
t he broadcast signal, may be input 5 dlrectly i b aoder ,
wherewi th the -code bits will follow reserved’ %I e N CAM
pattern which contain an indication of t he co

One may al'so provide that the code is transmtted a pIurallty o tlnes
I n succession, to ensure that it will be properly received. In the
exenpl ary embodi ment descri bed above, the "transm ssion systenf

enpl oyed was the NI CAM system Cbviously, this choice does- not limt
the scope of the invention; any suitable transm ssion system for

audi ovi sual information which systemutilizes digital or anal og



codi ngr may be enployed, e.g. the DVB system The principle remains 15 the

sane. ) Caim . é A nmethod for progranmabl e
contrel. of a recording apparatus for r 2or di ng tel evision broadcasts,
whereby with such control one can start, pause,:resune, or stop the
recording of a 5 specified broadcast (or other transm ssion), thereby

avoi ding the recording of all Material except that conprising a part of
sai d broadcast (@r. Qther. transm ssion);. characterized by the
£l 1 owi ng st agoky to Fg. 1, top: .| generation of a binary code, including, in

particular, data 10 representing the start tinme, suspend tine (pause tine),
resume tinme, Sonihd Awdio,asighthe broadcast which is to be recorded;
nodul ati onSof a signal, corresponding to said code; transni ssion of the

modul at ed codSon & ="adioatefl, encoded si gnal to at |east one channel ,
right or |eft codageictingHuld8os +5 ERAEBHN 'uoxgﬁ' ion. 12 .
transm ssion Qhped §=CQHHE I d signal @‘;g t%gﬂau | ﬁﬁggfl'of t he digital
or anal og trariaghﬁgég ]' m (e. g. DVB) enpl oyed, whereby the si gnal
I's procesggd &) 3un<§o’}e DE= Wid% &de, g™ e
. s 24 .
' Son ou code G = Audio or code, left. .

N_ICAN = [a certain “transmission system” ffor transmitting stereo audio

signals with TV-band FM or AM carriers).

Son ou commande = Audio or command.

15 émetteur = Broadcast transmitter.

KEY to Fig. 1, bottom:
Récepteur = Receiver.
Son = Audio.
20 Dé(;tection et transmission du code = Detection and transmission of the
code. :
Enregistreur = Recording apparatus.

KEY to Fig. 2a:
25
Title: Pattern (or packet) of control (or command) code.
Commande -- 5 bits = Control bits 5 bits. ,
Identité de 1'émission 43 bits Identification of the broadcast 43 bits.
Usages futurs - Available for future use.’
30 :

KEY to Figs. 2b and 2e:
Voie Droite = Right audio channel.
35 Voie Gauche = Left audio channel.

Entéte de synchronisation = Synchronization header.
Demi-trame du code = Half of interlaced code pattern.



F* reoeptlon and separation-out of the signal carryi n and t he
Si gnal‘ carrying the audio; 20 -- denodul atio mmﬂgﬁj ﬂ””ﬂ

af oresai d binary code transm ssi on of the

progranm ng system of the - recordi ng apparatus; and

execution of the cdliemds transmtted. 2. A net hod accord| ng to

claim1; characterized in that the 25 transm ssion systemenployed is the

Digital Video Broadcastigigntdi¥dd for Sﬁﬁg@nmable contrdd: of AanEideedding

aécording to claim'l; characterized in that transm ssion s stem

enpl oyed is tr&ppetmm(b‘sfmt arecording television bmack:alstm ak‘hemhyngmt suehof
cL,aims 1 to 3; r%r%gcterl zed |QI€,0 t hat the_ bi nar& C(%de | so_incl, udes%data
i denti fying t @ pausg, resume, D Ath FREPTINS r?g
to one of @l aighecifiéd Bro&dedstc (B! 6@1%1* “transrﬁlﬁéio hetHeérenyy M&lﬂ
divided into two parts, each transmtted on a spectlve audi o annel
(right and | efrepording of all Matenalxmpmdhaa@omma@ga parhiohsaid broadcast
characteri zed | n :

otcﬁer trarﬁsmlssmn) ;
characterized by the following stages:
-- generation of a binary code, including, in particular, data

10 represenfing the start time, suspend time {pause time), resume time,
and end, of the broadcast which is to be recorded;

modulation of a s1gna1 correspondmg to said code; transmission
of the modulated code i.e. “modulated encoded signal to at least one
channel, right or left, in lieu of the customary audio signal;

15 -- transmission of the combined signal to the audio input of the
digital or analog transmission system (e. g. DVB) employed, whereby the
signal is processed and sent to the broadcast transmitter;

-- reception and separation-out of the signal carrying the code
and the signal carrying the audio;

20 -- demodulation to restore the aforesaid binary code

transmission of the data to the programming system of the
recording apparatus; and

-- execution of the commands transmitted.

2. A method according to claim 1; characterized in that the

25 transmission system employed is the Digital Video Broadcasting (DVB])
system.
3. A method according to claim 1; characterized in that the
transmission system employed is the NICAM system.

4. A method according to one of claims 1 to 3; characterized in
30 that the binary code also includes data identifying the broadcast.



B binary "code is divided into the two parts in an i
7. - A-method according to one of the preceding cl a]mlﬁm mng |zed
in that: therbinary code is a code conprising 64 bit

met hod according to one of the preceding clains "~ characterized in that
the pattern of thESCOertﬂeﬂmﬂ?abGoﬁﬁﬂ’grteS@ﬁdoﬁﬁlamm:Qrtdim&mwﬂ‘iﬁ&m1n
al gorithm A nmet hod accqording to one of the preceding clains

char act eri zedthat: ﬂ%tbmﬁéy Gods; indivded o by, P@%u@?@bt‘é’ﬁnﬁmIMe@ﬂl an
and error corpée atus for programmabl e control,
for carrying oﬁéfgget%%dlﬁegh%%}w&@&?%hoﬂe of the preceding clains;
characterized in d,apparatus s

first system (1) dﬁspo dm§?i‘ ﬂeg‘t?ﬁq;aﬂé% Fﬁ’éﬁgrﬁ’ta@rﬁm in thataﬁlae

conpri sed of : pip nary code is diVEAEE ifio tHEBRY RITES th A ﬁ?térlh@é&'iﬁﬁﬂnb? gener ate

a streamof 20 bifs conprising a code which corresponds to a command

I ntended for a =recogdi gqlﬁﬂf) qﬁh d g
t he code generat ed an |ntrfeir ace SysS hg to 2}1 en abI I 'ng ﬁ%?c@hn‘ﬂ g e g(‘?ode

to be input t chatecterided inithaslthe bmarpczedeus@dm{@ conprising Gzybﬁm of
transm ssi on enpl oyed, ahead of the 25 broadcast transm ssion; and

- a second systeng(2) Al sAEARSH AhcbHRIAGC oV Unet 3f | fhe ProedingC ARirhsed

of :

characterized in that the pattern of the command code is compressed
10 according to a known algorithm.

9. A method according to one of the preceding claims ;
characterized in that the received code pattern is subjected to detection

and error correction.

10. An apparatus for programmable control, for carrying out
15 the method according to one of the preceding claims; characterized in
that said apparatus is comprised of:

-- a first system (1) disposed at the broadcast transmitter station,
and comprised of :
. means of binary encoding (3) intended to generate a stream of
20 bits comprising a code which corresponds to a command intended for a

recording apparatus;

means (3) of modulating the code generated; an interface system
{(4) enabling the generated code to be input to the audio signal
processing device of the system of transmission employed, ahead of the
25 broadcast transmission; and
-- a second system (2) disposed at the receiver station, and
comprised of :
. a system ({9) for detecting (recognizing) the code, which separates
the signal representing the code from the signal representing the audio;
30 and



a system (9) for detecting (recognizing) the code
t he "si ‘gnal representing the code fromthe sggnal re mm mﬁﬂﬁumdl o; 30
and "¢ * ¥ an interface (9) for transmtting»

recordi ng appar at us.

KEY to Fig, 1, top:. an int&dfac® (9)Afst aranssiitting Sthe code0toCthe A%Ed}dmg

| eft. codage et nodul ati on = Encodi ng and m)dul ation. dres=

O.ders. I AtUs= | dent i ty. 10 Son ou code D = Audio or code, ri ght.
Son ou code G = Audio or code, left.



A . o , o : WORIbY -3
_ ;NLQAN = (a certain "transm ssion systent [for transmtting stereo ag,ﬁﬂg opU
“Si.gnals with TV-band FMor AMcarriers). Son ou commande = Audi reo

cofmand.” 15 enmetteur = Broadcast transmitter.  KEY to Figgl,
Recept eur = Recei ver. Son = AudifhéDZO Det ecti on etEtra_ S
code . Detecti onpynedrt r anspdaihadh B Pnomﬁlﬂgﬁmlmcnfm nr eREMIMBUr =
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1 §
A programmablc mcoxdingappan_mconuoldwieeemnpﬁsing I.._....Z.... 1 A souND A
-aﬁxstsymn(-l)locawd;tdm&ansn)mersmimardpmvidedwiﬂn REOUND 1 OR CODE -
| binary encoding means (3) for generating a bit stream that comprises SonD , a8 code N
| a control code for a recording apparatus, a means for modulating the 1 lesomo ] .
| senerated code (3), an. interface (4) for inpuiting the generated code L SOuND)} foen /§ OR CODE c Bt
'| drito; the transmission device used prior %o transmission, and a sccond Son® — cecaied] A Isc
| system'(2) located at the receiver station and provided with a code : ML
recognition system (9) that separates the code signal from the sound {
signal, and an interface (9) for transmitting the code to the recording 1

apparatus,
| &7 Abrege 5 m s @

Le dispositif de commande programmable d’un appareil enreg-
istreur est caractérisé en ce qu'il comporte: un premier systdme (1)
situé A Ja station d"émission et comprenant un moyen de codage binaire

-+ 1 (3) destin€ 2 €laborer un train de bits comportant un code de com. 7 8 2
i mande destiné*d un appareil enregistreur, un moyen de modulation du ' /
code élaboré (3), une interface (4) permettant d’injecter le code Elaboné - R SOUND
dans le dispositif de transmission utilisé avant émission, et un second Rece-f o] N - Son0
systime (2) situé A'la station réceptricc et comprenant un systdme I L
de. Feconnaissance du code (9), qui sépare le signal représentatif du - - c . Soes
code:de celui du son et une interface de transmission (9) du code 2 ' AT
V'appareil enregistreur. M
Lo § Reconoen
Lt Earogisruwe
A...SOUND | e |
2...ENCODING AND MODULATION
9...CODE DEFECTION !
‘TRANSMISSION 9




