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I'NTERACTI VE TELEVI SI ON CONVERTER Techni cal Field This invention relt8s*t
I;nteractive tel evision systens, and nore particularly to a converter for
dubscriber locations of a cable television systemto 5 enable the use of
interactive television features with cabl e-ready tel evision receivers.
Background of the Invention Cable television systens have made possible the
transm ssion of many channels of tel evision prograns to the hones of
subscribers. Instead of being limted to tRkd hunber of VHF and UHF channel s
that can be transmtted and received in a 10 given area, the nunber of

channel s in cable systens j b ff{,@giﬁhéaw I%WME”
characteristics of the cab*@#??g and the a%i Ity to conpress the
information in television prograns into narrower-bandw dth channels. The
advent of fiber-optic transm ssion systens for use in cable television

net wor ks has alio vastli | ncreased the nunber of channels available. 15
Such increase g igld, 55 al so given rise to proposals for interactive

tel evi si OB sxl:s_t ens 'v\ﬂer érmmv&ﬂb@pfdrl]&ﬁ#oqﬂﬂardcﬁa@%lédisibmﬁm ari'mefe
requests acC I Nt t ste I.C n I tLon or. re { S, nmay
Cobsequent 'y af PuBEOy3 &ieEMantr siramhirsr Rerf et s EHle TR Dhitwsemyn,
There are a \i denabde thetuge of imgrpttiveatelewisionf featurestvethncablesreatly kedenisiom receivers.

systens, such a a¥i.( An aﬂﬁﬁelﬂée‘ijﬁﬂncat al og shopping, 20 teaching systens,
novi es on denan ' — Each application can be tailored for

an individual subscri berCatielevisiopsystemsshgyednadgcpossible the transnzission gbmany
t he | anguage of ; ' . \ s Ydii y
require the ab f’?%*‘?e%ﬁ#’“?%“%%ﬁﬁ%%@@%"ﬁ“&%S?%bﬁsﬁﬂfﬁi*ﬁ BACOROGIPLRRLYY

each subscri ber i number o VHE and JEHF cpapnelsthat(aa dedransmiicd and reGedygdiina

subscriber. gp §iven area, the nufhbee ofl SEnES 1% baLIE Kystertis RNiMMesd onlp B thieot need
the full bandw

e UL Do b ek Bl ol s SR o B " "
signal s can be infamsationtiadelevisionpregramk énto narrowes-barriwidthNhanmeds) The advemer .
Guher program | ﬂ{)&r-gﬁ{ci PohsmdEdh FtelsIBr hdedhi'chbi¥ television networks has also vastly

' increased the number of channels available.

15 Such increase in channels has also given rise to proposals for interactive
television systems wherein a subscriber can transmit information or requests back
into the system, which information or requests may subsequently affect programs or
information directed to such subscriber. There are a wide variety of applications for
interactive television systems, such as video games, video catalog shopping,

20 teaching systems, movies on demand and audio programs. Each application can be
tailored for an individual subscriber, for example a subscriber may be able to select
the language of the soundtrack in a movie. However, such systems typically require
the ability (i) to control specific programs or information sent to each subscriber and
(ii) to receive input messages or requests from the subscriber.

25 A headend-to-subscriber channel does not need the full bandwidth of the
usual television cable channel if compression can be used. For example, a number of
compressed and digitized television signals can be transmitted over a single _
conventional 6 Mhz cable channel. Other program information, such as high-ﬁdelity
audio, still video pictures or text can also be sent in compressed form. By using a

30 large number of conventional channels for ITV purposes, such as is now possible
with optical fiber distribution systems, together with compression, it is conceivable

~ that hundreds of "virtual” channels could be made available. Such virtual channels
can also be used to transmit control information to subscriber locations.



audi o,. still video pictures or text can also be sent in conpressed form By
using a 30 [|arge nunber of conventional channels for |ITV purposes, such as
"s now possible with optical fiber distribution systems, together with
conpression, it is conceivable that hundreds of "virtual" channels coul d be
made avail abl e. Such virtual channels can at2e be used to transmit control

I nformation to subscriber |ocations. -2- In many cable t el evi si on
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di stribution - aredefeated by such a converter. Accordingly, it is desired to provide a converter
15 for use in interactive television systems that is "transparent” to unrestricted channels
on the cable system and that permits use of cable-ready features on televxsmn
receivers and video recorders. '
Summary of the Invention
'One or more channels in a multi-channel cable television distribution
20 system are used for the transmission of interactive television (IT'V) signals, in the
form of packetize'd'digital information, from a server at the cable system headend to
converters at subscriber locations. Each converter contains a receiver for ITV
signals and is connected between the cable system and the subscriber’s television
receiver. Control packets in the ITV signals are addressed to individual converwrs
25 to enable the receipt of one or more virtual channels by a converter. The converter
decodes and expands the packetized digital information in such enabled channcls und
generates a conventional video signal, which is transmitted to the subscriber’s
television receiver on one of the channels used for the ITV signal from the headend.
replacing the packetized digital information. The remaining channels from the cable
30 system are forwarded to such television receiver unaltered. Thus, all cable-ready
features of the subscriber’s television receiver are usable. In alternate embodiments
of the invention, the video signal generated by the converter is derived from one or
more sources. Examples of such sources are an additional receiver adapted to
recéive a conventional television signal from the cable system and local text or
35 symbol generators. '




20 systemare used for the transm ssion of interactive television (I1TV)
signals, in the formof packetized digital information, froma server at
tthe cabl e system headend to converters at subscriber |ocations. Each
converter contains a receiver for ITV signals and is connected between the
cabl e system and the subscriber's televisiod-receiver. Control packets in
the ITV sighals are addressed to-individual converters 25 to enable the
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di agram of a caﬁ !e ltgﬁ i En system adapted 5 for use by an interactive
tel evi si on syst C a converter configured in accordance with
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accordance w1th the invention can be used. A typical cable television system

15 comprises headend equipment 101 at a central location, a distribution network
consisting of various feeders 102 and branches 103 and connections to subscriber
locations such as 104, where converters and television receivers (or cable-ready
television receivers alone) receive the signals from the distribution network. Ina
typical cable television system, various television programs are fed into the different

20 channels of the system by headend equipment 101. Such programs may be received,
for example, from local broadcasts by broadcast receivers 110, from
communications satellites by satellite receivers 111 or directly from local sources
112. ' '

Interactive television (ITV) subscribers are served via dedicated

25 distribution channels of the cable television system from ITV server 120. Server 120
obtains its programming material from such sources as programming center 121, or
program library 122. Program library 122 contains stored versions of movies,
musical selections, texts, pictorial information and other materials that may be -
accessed by ITV subscribers in conjunction with an ITV service or application.

30 Programming center 121 may be a direct source of program material for server 120
or may prepare such material for library 122.
| ITV server 120, programming center 121 and program library 122 may
be at the same or different locations and may themselves be connected in networks.
There can be multiple servers 120 for different cable systems. Program library 122

35 may consist of a number of libraries at different locations. However, there will
typically be a server 120 dedicated to a pai'ticular cable system to interact with the



FIG 3is a flow chart ‘showi ng the operation of controller 214 in FIG 2 10
upon receipt of a packet of information fromthe cable system Detailed
Bescription FIG 1 is a schematic bl ock diagramof a cable television

. system adapted for use as an interactive television systemand in which a
converter configured in accordance with thed4+sivention can be used. A
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i nteract w th tisach as a telephone network.
Using well-known compression techniques, a number of full-motion
television signals can be transmitted in packetized form over a cable channel in a
cable television system.' For example, a full-motion NTSC television signal can be
20 compressed and digitized for transmission at 1.5 Mbits/secbnd. By packetizing such
digital information and interleaving such packets, it is possible that as many as 16
such television signals (24 Mbits/second) can be sent via "virtual channels" in a
standard 6MHz cable channel. If a lower bandwidth signal (such as an audio signal)
is to be sent over a virtual channel, fewer packets need be transmitted for such
25 virtual channel per unit of time. |
| A typical packet consiSts of two bytes for a polling address, two bytes
identifying the virtual channel of which the packet is a part and 48 data bytes. The
data bytes contain the compressed video, audio or other information being
transmitted in the virtual channel. One virtual channel (for example, channel 00) is
30 reserved for control messages. A typical control message includes a field containing
the address of the converter for which the message is intended, a field identifying the
virtual channel to which the message relates, a field specifying the kind of data to be
transmitted on such virtual channel (i.e. still pictures, full motion video, stereo audio,
text) and other control information. A télevision signal is typically transmitted over
35 two virtual channels: one for the video portion, the other for the audio. Control
messages are also used to initialize converters.




-4- | TV subscribers on that systens distribution network. There are a w de
vari-ety of possible configurations for server 120, all of which wll
ttypi cal |y include at |east .one central processor to control prograns and
other sinformation transmtted to subscribers 104 over the dedicated I TV
channels in 5 the cable systemand to receiyye and respond to uplink
messages from subscri bers 104. The interactﬁve t el evi si on converter
(sonetines called a "set top box") of the invention is configured for use
in a cable television sydGemis ablock dingaim lof asonwener 206 foridonhection becweeala i s
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transmtted for asss1gned by the administrators of the cable system. If more than one such ITV

15 channel is provided, one of the channels is usually considered the "default" channel,
which is the channel used to initialize converters such as converter 200. Upon
initialization, a converter can be transferred to a different ITV channel by means of a
control message. The output of tuner 208 is a digital bit stream comprising the
packetized digital information, which is forwarded to controller 214.

20 ~ Controller 214 performs many functions and is typically a _
microprocessor with both random-access memory (RAM) and read-only memory
(ROM). Controller 214 sends control and video information to selector/combiner
217, sends control messages to receivers 206 and 208 specifying the identity of

. channels to be received, receives manual inputs from manual input devices 218,

25 sends video packets to decoder 215 and audio packets to decoder 216 and transmits
information to the cable headend via uplink modulator 210. An audio packet can
contain information for more than one audiovchannel'. Controller 214 can also be a
source of audio and/or video information. Such information can be retrieved from
memory in controller 214 or generated by computer programs in controller 214

30. ‘under the control of messages from receiver 208 or input devices 218. Examples of
such information are symbols, icons, text or other stored images to be used as video
overlays, or synthesized sounds to be combined with audio signals. Examples of
input devices 218 are keyboards, handheld "mice" for use with video displays and
infrared remote control devices, such as those used with television receivers and

35 recorders. '




25 wvirtual channel per unit of tinme. A typical packet consists of two
bytes for a polling address, two bytes identifying the virtual channel of
Whi ch the packet is a part and 48 data bytes. The data bytes contain the
conpressed video, audio or other information being transmtted in the
virtual channel. One virtual channel (for exanple, channel 00) is 30
reserved for control nessages. A typical c rTol nessage includes a field
contai ning the address of the converter for which the nessage is intended,
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televmon signal to be transmitted to modulator 222. Many techniques are known’in

15 the art for combining video sources, such as overlays, windows and split screens.

In a preferred embodiment of the invention, selector/combiner 217
operates on digital representations of video signals in which each pixel of a scene is
represented by a number of bits and on digital representations of audio signals in
which sounds are represented by digitized samples. In such embodiment, the outputs

20 of decoders 215 and 216 and any audio or video outputs from controller 214 are in
digital form,; also, the television signal from receiver 206 is converted to digital form
in converting apparatus (not shown). Such converting apparatus is well known in the
art. These digitized video and audio elements are combined in selector/combiner
217 to produce a sequence of digital frames and digital audio samples (possibly for

25 more than one audio channel). These samples are then converted to a conventional
television signal, such as'an NTSC signal, by apparatus (not shown) also well known
in the art. _

Band stop filter 204 deletes at least one of the ITV channels, preferably
the default channel, from the signal received from cable 202, passing the remaining

30 channels to output cable 230. Modulator 222 modulates the television signal

~ received from selector/combiner 217 into one of the blocked ITV channels on output
cable 230. Thus, converter 200 replaces the packetized digital signal received from
the cable system in such ITV channel with the television signal from _
selectorlcombinef 217. Such ITV channel can then be selected and viewed in the

35 conventional way on a cable-ready television receiver connected to output cable 230.

~ As described above, the television signal modulated into such ITV channel can be -



being transmtted. The actual cabl e channel or- channels used for such

pur pose are assigned by the adm nistrators of the cable system If nore
tthan one such 1TV 15 channel is provided, one of the channels is usually
consi dered the "default" channel, which is the channel used to initialize
converters such as converter 200. Upon initiatization, a converter can be
transferred to a different I TV channel by neans of a control nessage. The
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m cr opr ocessor s ,Thereafte sontraller 214 prapasses theamatents of easlp packet nhhuﬁe@mrlaoﬁ"red
to decode cof@r gasAArihid%Antdl. FnteSver, controller 214 can be set to process information in
more than one virtual channel, if desired. For example, the audio and video portions
of a movie can be sent simultaneously on different virtual channels, possibly with
soundtracks in different languages on different virtual channels.
Other uses of multip'le virtual channels for a single subscriber can be
20 sequential in nature. For example, it may be desired to transmit different sequences
of program segments to different subscribers. To accomplish this, the segments are
sent over different virtual channels in the correct time sequence, and the virtual
channels corresponding to the sequence of segments for a particular subscriber are
enabled for that subscriber. Transitions between segments are synchronized so that
25 at the end of one segment the next begins.
FIG. 3 is a flow chart showing the overall operation of controllc_r 214 on
receipt of a pack_et from receiver 208, If the "virtual channel” bytes indicate that
such packet is a control message, (block 302) and the address field in the contrul
message indicate that the message is intended for converter 200 (block 304), then
30 controller 214 performs the control function specified by the remaining contents of
the message (block 306). If the "virtual channel” bytes indicate that such packet 1s
part of a program channel, such as a channel carrying an encoded and digitized video
signal, and controller-214 is currently enabled to receive from such channel (block
312), then controller 214 processes the packet contents in accordance with the type
35 of program in such virtual channel (block 310), sending data from the packet to the
input buffer in the appropriate output device, such as decoder 215, decoder 216 or




I nformation, .as the case may be, in accordance with the appropriate
decoding algorithm as is well known in the art. Qher output devices 220
éapabl e of receiving 5 digital information, such as a printer, can be
connected to controller 214 as desired. The out put of sel ect or/conbl ner 217
is a television signal the conponents of whigh can be either (i) selected
fromone of a number of sources, such as receiver 206, controller 214,

decoder 215 or . r (ii) conbined fromsuch sources. Inits

si npl est form ggfpg’gﬁ%‘?%%s%r ner 217 forwards to 10 nodul ator 222 either
t he tel evision signal reEmhmdkd:Iynmdndwher"pﬂﬁﬁg address? byedsdndicite thas conalter
obt ai ned by co [ .
decoder 216. gghg\)ﬁeérls$g Qd(?’%s%gleﬁgF "ﬂg rg% 8@%%%%&%%@?%%%8%
control | ed by c@}hthecﬂab’@rhe@qﬁﬂdt(blwkr%ﬁhe(ﬁb&mdd@ssmlthe opelling addfess” dytes denot
into the tel eyi nbQusd{lgBRd sanfe &qn&ﬁ@msk ngjlﬁnqa Bl ﬁbésfagéa%ndw included

techni ques are kngwn in 15 the art_for co ni ng_ vi deo sgurces, ~suc
overl ays, wi ndo#d ﬁ&“@pﬂaﬂe%cméﬁﬁlmk megsage.dypicalbine morthaa adewbytasecan

i n\éent i on, Isel eeb%fm@m@onﬁifoﬁiaﬁoﬂnﬂﬁﬂoﬁﬁam dhitérbd ?HanﬁﬂB{ E’ﬁﬁiatsabsc?ﬂbér i.f?ﬂ‘onef
video signals in.which .eac a scene i s represen er o
bits and on di gPf Hlan P%p‘PB‘g éh@ B‘Fcagﬁ% ’QF%}H gSlPWawﬁ%drﬁy%wﬂagoar e
represented by megsagez(ﬁdnstihambaiendlm theLooverdrphavinga polling addfeps kifoviddat thé

decoders 2151@”ﬂegcfeﬁd at'ﬁ?snﬁfa%’es?'dgﬂ Be %oglhgﬁ%{lﬂf #ﬁmi frieSase %}gﬂl éceéévgﬁvg}f

in digital form €vVi ST on Si recerv
to digital formthese mwmedltngi@pﬁaﬁmsgsrcenﬁuplsmbmngsag&ch converting

apparatus is well knov‘“ﬂUEln}ll@E\eﬂa es %%%eus@ dxﬁﬁ'&be‘t‘ 8@@%@ gﬁgbﬂaﬂ%fm

el ements are conbined i ector i ner nce
digital frames aMeragivg §1ﬁlatlaﬂﬁﬁll§h§'§|¥tﬁe§§ ?Eﬁ%& PbYl§13¢ samqsswhmraesubmebmy

audi o channel ). ﬁ%@gﬁgﬁgg?ﬁgﬁaﬁnguﬂd&%em@éﬁéﬂ 86l kéytdafd) fosRAEk @f‘ﬁbuse

el ko 9 Bmou S p3art Dot e ook estaast s BaLEMHbm AL Aon e Hhe oy v
channel s, pref eceimegtddto thie¢abl systananThe addréssiof alpartivutar@bnveeee caebe preser) or
cabl e 202, pase ity B FBAGHd o g BERRF APnlof Blhenk?”

As mentioned above, controller 214 can contain both RAM and ROM.
The ROM includes computer programs that can be permanently loaded, such as

20 . initialization routines; whereas the RAM can be downloaded from the headend by
the use of control messages. Such downloading will typically occur when a
converter is first connected to the cable system or when programs must be updated.

~ Also, different programs for different purposes can be downloaded in controller 214
at different times. Such downloading capability eliminates the need for program-

25 loading capabilities at converter 200, although such capability could be provided if
desired. . . .

The usual mode of operation of a device such as converter 200 is
expected to be that the virtual channels to be processed will be selected from the
headend by means of control messages as described above. However, those skilled

30  in the art will realize that embodiments of the invention are possible in which such
selection is made directly at the subscriber’s location, such as by input from an input
device 218 to controller 214. That is, the invention can be used as nothing more than
a way to augment the number of channels in a cable system by allowing a subscriber
to access the virtual channels in a manner similar to that in which the subscriber '

35 accesses the conventional channels in a cable System.



recei ved from sel ector/conbi ner 217 into one of the blocked I TV channels on
out put cable 230. Thus, converter 200 repl aces the packetized digital
signal received fromthe cable systemin such ITV channel w.th the

tel evi'sion signal from sel ector/conbiner 217. Such I TV channel can then be
sel ected and viewed in the 35 conventional-®ay on a cabl e-ready tel evision
recei ver connected to output cable 230. As described above, the tel evision

ot s T ecer ved ower. argoneREr 00 BRRls CARREdediesieiLip RE RONERRR: SRl iy
audi o prograns applications rtiwillde mwmoaveniean:hmnhe fungtiergofrcanverter @00 out put
can be provided, Sﬁgnﬁé‘tpxmé‘&%t%éﬁbermb(%{hdﬁa&s R& Hééﬁﬁe&)ﬁbgdluﬂe%% r, fi€h as a

high-fidelity s system audi 0 ouf put can have an one

channel, if desiPP8Hb ep&ndrmay b@ﬁ@iaraal?oﬁ?ésor@@awlwaam to perfarmcall erpagtof| spch
cabl e channel 5 cqpictions ai ﬂ'@éﬁttai Ioeatiom Todxatplé, lat thlcableiRA€bad &Y A% ©¥phone

f t be " | ch I f h
mor e subsor | ber Sonizal o4, Siihanbetpach By perBitSheTngROmE e Binstdaran °”%08rer
at f | east one g‘fr?dlmn/g the laﬁiounhmwf i@tedcrtquhﬁmel% Hewevet,dor e kmrisaﬂrap ications I
i nformati on. er r C virtua
channel , for ex gﬁ%ﬁﬁ@ ﬁé%gﬁ@{a&gﬁ Bvéﬁ?\gaggﬁ%gqai%ﬁ Ire%l%f 8&%@2‘ séﬁg egmg P xt. Wen
converter 200 i sledicateddeiach subseribgr atthé centrad lodation and dédicated chaanels fitonothe
ressage addr ggsednk 16OMORTH Be SRSARN AR RAN GRS bl bl SRS

i dentification of suc rtua ereatter,
processes the caéigngls Jndhe ease pf p satle televdsinn system, %hgadxsaw Ch@ngbmn\bprt ual

channel . Mor eov&#studl @RArreld &rdegérfbeﬁ%o@@arﬁﬁéoﬁv@n&r 0% the d%i)@ddﬁﬁd l@@aﬁdﬁ danr €
t han one virtual Cha‘é&?%‘@ desire For .exanpl e, the audi.o

portions of a n¥¢iSENE recsive and Aecods ey spsH dadicptad: chapngls. Vgﬂt%funcnons
channel s, possi ehitidg tdcianéldeleads cimbeipdricemed at thetgn@gldscationdi f f er ent

virtual c han?? 's. ~ When a subscriber becomes inactive, the equipment and channels
reserved for such subscriber can be reassigned to a new subscriber. Thus, dedicated
equipment and channels are needed only for the number of subscribers expected to
be active simultaneously.
The invention has been shown and described with reference to particular
20 embodiments. However, it will be understood by those skilled in the art that various
change may be made therein without departing from the spirit and scope of the
invention.
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O her uses of nultipte-virtual channels for a single subscriber can be 20

sﬂequem"ﬂm{m" or exanple, it may be desired to transmt different
seque mqmlﬂ'{" gnents to different subscribers. To acconplish this,
the sednefitstare sent over different virtual channel{sTHD e7 G Rt I me

sequence, and the virtual channels correspei@i-ng tojthe Sk
segnents for a particul ar subscriber are enabled fo

Transi tions bet\@gﬂnssegnents are synchroni zed so that 25 at the en
segnent” the next"begins. FIG 3 is a flow chart show ng the overall
operation of controll er12Acosvenesd30Px foonsesinsasignal distrihmtion systerarhasing.a |

the "virtual ch k ey : W 63 | : age,
(bl ock 302 and L Re) PhASAbYRE bR E@Efgﬁftﬁ’%@ﬁﬁigﬁ L ARt

message is i nt eGaEKRS Adirsttype sighaland gableasy anejothps of said distribii

of one

ionchannels carriea 4

perforns the goplirglityfofteéondtypPsighdlsed by the remaining contents of the
nmessage (block 306). |If ¢§% "V ?}Fﬁﬁcaﬁnel " bytes indicate that such
packet is part of a prog RAGHK et 5s as a channel carrying an encoded

and di gi tized video si gnmeans3@08)cfonteceivirey sazd second-cypersigialsy enabl ed to

backet contents 1 accor HEHRLATA A5 AenioEEhnBilna as )ik o RS 0 bE S
channel (bl ock 3ignpls isleradfinsytypasignelendt he packet to the input buffer in
the approprigje out put dﬁﬁé&?m&,i‘ﬁ?@m gﬂﬁ&tiﬁﬁe%‘?dgp%ﬁilrstQFgééﬂeﬁal% did "8 -

out put devices 220. Each packet I ) ng” address”. bytes _

i ndi cate that c&avarting means fos thesserendstIpe signplsiip epe Qgia}d distrihaition ghannels.
converter to transmt an uplink nessage to the cable headend (bl ock 314).
(The address in the " po&l lrﬁ]‘g addr ess® b tis is not 5 necessarily the sane
as in the address fiel d“ c%‘fW‘FBPfﬂé@ ge that may be included in the
same packet). This upli nNRURTHERICHARACTERIZEDAINTHATt han a few bytes, can

said first-type signals are analog signals and said second-type signals are
15 packetized digital signals. ' '

1

3. The converter of claim 2 -
FURTHER CHARACTERIZED IN THAT:
said signal distribution system is a cable television system, said analog
signals are television Signals and said packetized digital signals are representations
20 of at least one of: television Signals, video signals and audio signals.

4, The converter of claim 1
FURTHER CHARACTERIZED BY:
means (206) for receiving one of said first-type signals and
means (217) for combining said received first-type signal with the first-
25 type signal from said converting means.
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contain control information or information entered manually by the

subscri ber in one of manual input devi'ces 218. Because this nessage is
icni ti ated by a downlink message (fromthe headend to the converter) having
a pol l'ing address known at the 10 headend, this addr ~ associ at ed
with the uplink nmessage when received, and there is no 8 eSHEED HN?'BE
source of uplink messages. Uplink nessages ldan be usdd forﬁgpmﬂr
pur poses, particularly in interactive situations such as

vi deo ganes wh ubscri ber may be operating a nmanual input device 218
such as a keyb%&&roystlck or nouse. 15 Another inportant use for uplink
messages is initializati on INTERAGUVE/E TELENISION CONYERTER ed to the cable

system The address of ﬁeQ%{éH ?é'{:j)%n@l?ﬂ&?ﬁéﬁ Fechaﬁﬁ‘éﬁble%leﬁ%nby

control nessages fromt ni tla i on, sequen
ment i oned abov dlistdbyianotysEem Emettgﬁ%mmssm mmcme t&mww{

i ncl udes conputsgm agrlﬁgn@f&mt ck‘eaﬁe& PeHTAtON &dﬁ@ﬂﬁ%bﬁ:t@&e&sn&aend
initiali Zatlonéé(ﬁ)‘ﬂ g‘FFé ggereas L@ an be.do #di%d@‘&%om Ik;{g&/{c}lend
by the use of S ]b%’(? en
a gonvgrt_ilr is%¢g§{ﬂemﬁ¢metm£;%gmmmm(mmwﬁ n&aﬁerlmjsfj 36
updat ed. so, different .oro r ant 0ses. .ca SQade
in controller 9% s"aﬁér‘?‘%’e‘%@% TSu V F§§‘§ﬁ9‘r¥’s C gg ii?s s‘f@n

el i mi nates the areatﬂrésscdmingi\édualzalvemsdbngahiaﬂwbteigsaf%gmtormmm 200,
al t hough 5“?6 %g%iylébﬂcﬁ rb?he"é@‘ggﬂ%d&%d&%h ﬁanéﬁ %hg ' de of

operation o évice such as conver
virtual chan nelmckﬂilzbé digitl infermntiahin such mbbdsbmmlmmmmm;nmhns

of control mMessagRss eﬁ%ﬁé whic 1?{? %aéﬂ)mu@ SubskfiB&Ss éi%ﬂs'icﬁfireégveliﬂﬂt &E';e

art will reallze tha 1 ment s e_lnvention_ are possi

such sel ection qfshmmendwwﬂoyﬂmwﬂgwm theheadendgreplacing the pagkesized)y
i nput from an igigwl iskewhason he iemaitig anféls Zrbf th'Efbablels?steﬁx"&e forwandddad

2 Cabl e syst fnsﬁé’ﬁ ﬁqvﬁwwcafvgﬁwiseﬁ s s eRblrcrend s f B atnepers n o
manner sim |l ar télevisivhtreceivestaretisablee Inuhemativee¢mbodiments of the mvenuon, the video
signal generated by the converter is derived from one or more sources. Examples of
such sources are an additional receiver adapted to receive a conventional television
signal from the cable system and local text or symbol generators.

- 20
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35 accesses the conventional channels in:-a cable system -9 - Converter
200 forms a facility dedicated to the subScriber, and in many applications
i<t will be nobst convenient to have the functions of converter 200 perforned
at the subscriber's |ocation, .as has bee ¢%fscribed' However, it is
possi bl e, and may be desirable for sone I cations, to performall or
part of such 5 functions at "a central |ocation, for exanple, at the cable -
head end or in a tel ephone central of I(;Jiwh]gn approach may permt
sharing sone of the functions and reducing fhe anmount of dedicated

equi pnent. However, for the kinds of applications presently contenpl ated,
such an approach red@ires at |east sonM@2equi pnent dedicated to each
subscriber at the ceftral |ocation and dedi cated channels fromthe 10
central locatio al and stereo

tpscr i bg—for-+at—enst one vi deo si
audi o signal s. | RROGRAMAGe | of a dabl BROGRAMevi Li on system suck dedi cat ed
channel s can be V|mINHR channel s |as HBRARYi befl above anq co
an

0 at

t he subscri ber s—totagro an be s‘l‘ﬂ'p'l"i]‘i"ed—l—a receive jecode] only such

dedi cated channels__ ALl the functions Welating to channel kel ect 1{8An be

perfornmed at the central |[J¢SERVER. 15 ' Wien a suPScri ber becones

I nactive, the equi and cgannelrsye ed for such subgcriber can be
iﬁzubscrl be

. reassigned to a ne dedi cat ed H3ui pmerm=—tnd ghan¥l & are
needed only fortha—nunber of ers eywectég to be a:tlv
si mul t aneousl y. | The' i nvHEADEND: EQUEMENTen shown berme—treserioedd-mi

to particular 20 endodi nents. §However, & W be und )d by t
skiPIed in the aFPEIhaP—va#%ejs-ehgqge—JLy—ba made thgpgfp-uLh%out
departing from [t BROABQAST |t | SSMIELLRDPE| of LOCAE i hventi on. .
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What is claimed is: 1. A converter for use in a signal distribution system
havi-ng a plurality of distribution channels, at |east one of said

di stribution channel s carrying digital S|gnals in the formof a set .of :
packet's, said set of packets being relatgﬂqéo a set of virtual channels by
an identification of a virtual channel ined in each packet of the set
of packets, the remai nder of said distribution channels carrying other
signals, which conprises: an input circuit for connecting said converter to
said signal distribution system a first receiver connected to said input
circuit for receiving said channels carrying digital signals and retrieving
sai d packets, a first menmory for storing the identity of one of said
virtual channels, means for conparing the virtual channel identifica- tion
in each retrieved packet with said stored iden- tity in said first nenory
and for selecting those of said packets in which said virtual channel
identifi- cation matches said stored identity, neans for decoding said

sel ected packets to generate a deCOded£3q9g2|’ a§§econd menory for storing
the identity of one of said distributiOn“chafnel $°carrying other signals, a
second receiver connected to said input circuit for

:

RECEIVE PACKET 308
302 ] S
- CcoNTRaL MESSAGE? Y8 e FOR ENABLED CHANNEL? D
YES YES
—"9-< FOR THIS couvnm@H _
YES 04 |_PROCESS PACKET CONTENTS
y N
PERFORM CONTROL FUNCTION {306 | l 310

-—"9< POLLING THIS CONVERTER?
les 312

TRANSMIT UPLINK MESSAGE +— 314
|




receiving said other signal in the distribution chan- nel whose identity is
stored in said second nenory, neans for selecting between and/ or conbi ni ng
said other signal from'said second recei ver and the decoded signal from
sai d decodi ng nmeans, ‘an output circuit for connecting said converter to a
recei ver; means for connecting said input circuit to said output ‘circuit
and blocklng at | east one of distributioaéggannels'carrying digital signals
wi t hout affecting said distribution chann carrying other signals, and
means connected to said conbi ning means and said output circuit for

i nserting-the AD#EA¢t of said select- ing and/or conbining means into said

output cir- cuit in one of JREER WWFB | e els. 2. The
converter of claiml erei n sal lgita V%WQW@ arried on nore
than one distribution @RaARBErechannels (on 202) in o mudtirebannet cable televisionnpr i ses:
- 11 - a t dishAbutRINYNteidis ussdfor Btk &ﬁﬂﬂﬁﬁiﬁdﬁﬂwﬁku@@feﬁ\fmﬁﬁ‘

Tecel ver | Zﬁ‘a%f‘:s%%‘%e' s Pinlt plekrided il foamation Gamete qable syvrm bepdmd
channel whose to sitbstribers.i A coneerest (200)2n eithtdﬁbgdilb@mﬁﬂon is connected between
the cable system and the subscriber’s television receiver (230). Such converter
~ contains a receiver (208) for the ITV channels. Control packets in the ITV signals
are addressed to individual converters to enable the receipt of one or more virtual
10 channels by a converter. The converter decodes and expands (214,215) the .
W packetized digital information in such enabled channels and generates a conventional
video signal (222), which is transmitted to the subscriber’s television receiver on one
- of the channels used for the ITV signal from the headend, replacing the packenzed
digital information. The remaining channels from the cable system are forwarded to
15 such television receiver unaltered. Thus, all cable-ready features of the subscriber’s
television receiver are usable. In alternative embodiments of the invention, the video
signal generated by the converter is derived from one or more sources. Examples of
such sources are an additional receiver adapted to receive a convennonal television
szgnal from the cable system and local text or symbol generators.
20
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3. The converter of claim2 wherein each said packet contains the address
s |

of a converter—and—the—packets in at |east one .of % F]'} T o) ol o]

efeptth ] annels are
‘control L.ng control informationia % E%EFMF&E SHEBRS vesSQ er
further lm i“ﬁ!mmmm(for storing an addresd 5; PRyfEton opagsfa..clonpaged ...
verter, " ng the converter addr%s“ "r%%“é‘éih spagdd corier pdged .-

sk Bragiing(e) npaged ..and, papedns.
for performng the function specified in said ¢oRthbsirapackepaged ..t.he pugdd ess
in said control” packet matches said assigned ag¢ldress. 4. The converter of
claim 3 wherein certain of said control packet$ DHTEEADE RE@E@FNW of a

o0 BN IER A ansagt sk rennansans

channel to be recei vedyapd iVetdified &ai d nmeans 0T PeETTOrTNg—ttther

i ses: neans for. s§ ol | | 1 B ' | channel s
F(r)lngg:fi first mam)ry’1 aé‘u"r&rfe%&ﬂ} %it§ f%‘g ﬁfb}lgbﬁiyﬁtﬁn channel s
ry and s
ne

packet with said assigned address in saidgaddr i

a _ihdent ities
& ird nenory. 5.
The converter of cl athe formpQfch se6of Packeisssatd s¢t OI pagkets emis a
cabl e tel evi sion sysrelatedta aisesiofsirtyialchannels byan idepthigation s s and t he
output of said sec- anrtbatehammelicomaineddini edcinpackstof thesey of git al
signals in at |east ppskés, thé residinder oihaaidedistributionecharnelsm

carrying other signals, which comprises: )

an input circuit for connecting said converter to said
signal distribution system, .

a first receiver connected to said input circuit for
receiving said channels carrying digital signals and
retrieving said packets,

a first memory for storing the identity of one of said
virtual channels,

means for comparing the virtual channel identifica-
tion in each retrieved packet with said stored iden-
tity in said first memory and for selecting those of
said packets in which said virtual channel identifi-
cation matches said stored identity,

means for decoding said selected packets to generate
a decoded signal, '

a second memory for storing the identity of one of
said distribution channels carrying other signals,

a second receiver connected to said input circuit for
receiving said other signal in the distribution chan-
nel whose identity is stored in said second memory,

means for selecting between and/or combining said
other signal from said second receiver and the
decoded signal from said decoding means,

an output circuit for connecting said converter to a
receiver,

means for connecting said input circuit to said output
circuit and blocking at least one of distribution
channels carrying digital signals without affecting
said distribution channels carrying other signals,
and ;

means connected to said combining means and said
output circuit for inserting the output of said select-
ing and/or combining means into said output cir-
cuit in one of said blocked distribution channels.

2. The converter of claim 1 wherein said digital sig-

nals are carried on more than one distribution channel
and wherein said converter further comprises: '
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pressed _and encoded video signal and said digital signals in at |east one
of her of said virtual channels represent at |east one conpressed and

encoded ein said nmeans for decoding further conprises: a
first- degﬂmn Iumnumlm said digital signals repre- senting a conpressed
and encodet Vi déo 8ighal*to substantially recover the underlying video
signal, and a second decoder for decodr Said digital signals representing
at | east one conpressed and encoded audi o signal, the output of said first
decoder and - - 12 - said second decoder being connected to said neans for
sel ecting and/ or conthind memary forstovingthtecidentity lofionesofidaidh f ur t her
conprises: means for disteibution"chanifeld carrying digital sigaalspy signals, and
wherein said sel eCtaanéﬁ[sﬁ&WsE“r&kx%ﬁ%aﬂ PR Pecdigesel ect anong
and/ or conbi ne the tqiafi&pdé Qﬁ‘lﬁaﬁgﬁ%?ﬁﬂggl gg Lver and said
e

gg ¥%|Fl Iﬁ% i converter of

decoder and said one
Miode ortion of said
éﬁF%F ons of pixels

claim6 wherein sa#ggxﬁ %,
t el evi si on si gnal
9N4! contains t ead ress ofF a converter andie packets in at

l&st one of said virtual channels are control packets

containing control information and wherein said con-

verter further comprises:

means for storing an address assigned to said con-
verter,

means for companng the converter address in each
said control packet with said assigned address in
said address storage means and,

. means for performing the function specified in said
control packet if the address in said control packet
matches said assigned address.

. 4. The converter of claim 3 wherein certain of said
control packets contain the identity of a channel to be
received and wherein said means for performing fui'ther
comprises:

means for stonng said channel identifies for vu'tua.l -
channels in said first memory, said channel identi-
ties for distribution channels carrying other signals
in said second memory and said channel identities
for distribution channels carrying digital signals in -
. said. third memory.

5 The converter of claim 1 wherein said signal distri-
bution system is a cable. television system, said other
signals are television signals and the output of said sec-

_ond receiver is a television signal, said digital signals in
at least one of said virtual channels represent a comi-
pressed and encoded video signal and said digital signals
in at least one other of said virtual channels represent at
least one compressed and encoded audio signal,

" wherein said means for decoding further comprises:

a first decoder for decoding said digital signals repre-
senting a compressed and encoded video signal to
substantially recover the underlying video signal,
and

a second decoder for decoding said digital signals
representing at least one compressed and encoded
audio signal, the output of said first decoder and

This is the replacement sheet
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and which further conprises: nmeans for converting the tel evision signal
from sath o a digital representation of pixels and
wherein j I'ng and/ or conbining means is adapted to performits

function on a pi ml' 8. The converter of claim1 wherein said
di gi tal Slr\m\!ﬂg“gﬁ(“m‘w st one of said virtual channels represent one or
nore conprek nentoded audi o signals and wherein said neans for

decodi ng further conprises: a second decodér- for decoding said digital
signals representing one or nore conpressed and encoded audio signals to

substantially recover the.ynderly- in l 0 signals,and ,an audi o out put
circuit conngct ed to sai ééEB ééﬁﬁaﬂagg%%‘%ﬁcﬂﬂgoﬁﬂdn%veredpaudi 0
signals to utilizing meafer selecting and/or combining.
6. The converter of claim 5 which further comprises:
means for generating one or more video overlay
signals,
and wherein said selecting and/or combining means
is adapted to select among and/or combine the
television signals from said second receiver and
said decoder and said one or more video overlay
signals. .
7. The converter of claim 6 wherein said video over-
lay signals and the video portion of said television signal
from said decoder are digital representations of pixels
and which further comprises:
means for converting the television signal from said
second receiver into a digital representation of
pixels and ' :
wherein said selecting and/or combining means is
adapted to perform its function on a pixel-by-pixel

8. The converter of claim 1 wherein said digital sig-
nals in at least one of said virtual channels represent one
or more compressed and encoded audio signals and
wherein said means for decoding further comprises:

a second decoder for decoding said digital signals
representing one or more compressed and encoded
audio signals to substantially recover the underly-
ing audio signals and

an audio output circuit connected to said second
decoder for providing said recovered audio signals
to utilizing means. :
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