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TRANSM SSI ON AND 'RECEI PTI ON OF PROGRAM | NFORMATI ON Thi s
invention relates to the formation, transm ssion aRBA 87,25%ception of a
tel ewrsi on program guide as for a broadcast television 5 servi ce.
A direct broadcast satellite system has been proposed which wi ||
transmt conpr esIRANSMISEYON AND RETHPTIDNEOF PROGRAMAINFORMATICON gnal s in
-conpressed and packet ed form The system has a potential of
transm tting hundr eds,;of; By oGl A e1dias " 34" hfiion, transmission and

reception of a televmon program guide as for a broadcast television

5 service.

A direct broadcast satellite system has been proposed
which will transmit compressed television and other ancillary
signals in compressed and packeted form. The system has a
potential of transmitting hundreds of programs. Each program may

10 include a number of services. A service is defined herein as a
program component, such as a video signal, or an audio signal, or a
closed caption signal, or data, etc. The data may include executable
computer files or programs for use by appropriate receivers. Each
service of each program is identified by a unique service identifier

15 (SCID). Thus if a program includes four service components, the
program will be assigned four SCIDs. The information for respective
services will be transmitted in packets of predetermined amounts of
data (for example 130 bytes) and each packet of information will
include a SCID corresponding to the service. )

20 A plurality of programs, for example six to eight, may be
transmitted in time division multiplexed form (on a packet basis) on
a single carrier frequency. To provide, e.g. 160 programs, the .
system will transmit on 20 to 28 carriers.

In order to receive a particular program, a receiver is

25 tuned to a particular carrier, and programmed to select signal
packets associated with the program. Information associating the

- service components (SCIDs) with a particular program are contained
in a program guide, which is itself a program that is transmitted.
Because of the large number of programs and the consequential

30 larger number of services, the programming information associating
programs with’ services is ever changing, and must be continually
updated.

The program guide includes information to be used by
respective receivers to associate transmitted time division

35 multiplexed service packets with programs desired to be viewed.
The program guide is a program which is assigned a particular SCID
that a receiver will automatically select on start up, and load the
program data in memory. The receiver will include-a
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10 include a nunber of services. A service is defined herein as a
prodgram conponent, such as a video signal, or an ardiho832f&l, or a
closed caption signal, or data, etc. The data may include executable
conputer files or prograns for use by appropriate receivers. Each
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10 useful to receiver apparatus but not of interest to the user.
Information of interest to the respective user is the schedule of
programs, the times of broadcast, the cost of pay per view programs,
what movies or sporting events will be shown, etc. All of this data
may also be included in the program guide and arranged in a form

15 conducive to display and perusal. The display and perusal may be
performed by conventional menu programming using the receiver
On Screen Display - apparatus.

The amount of program guide information for a month,

for example, is enormous and places constraints on how, when and

20 where it is transmitted and how, when and by what it is processed
in respective receivers. One transmission parameter of paramount
importance, which is impacted by the program guide is signal
bandwidth. One receiver parameter of paramount importance is
cost. The requisite use of program guide information should not

25 significantly impact on either system bandwidth or receiver cost. In
addition, the program guide should be available to the user with
minimal delay.

Program guide information is formed as a master guide

and a special guide. The master guide contains programming

30 information for the period of the current several hours. The special
guide contains programming information for an extended period of
days, for example. The master guide is sent as a service on
substantially every carrier or transponder to render it readily
available to respective users regardless of the carrier frequency to

35 which the user's receiver is tuned. The special guide is transmitted
on only one of the carriers (transponders) to minimize use of system
bandwidth. (In actuality, the special guide is a plurality of special
guides, each of which is transmitted on only one transponder.)
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service conponents (SCIDs) with a particular program are contai ned I n
a programguide, which is itself a programthat i s RCan8#238d.

Because of the |arge nunber of progransqnd the consequential 3 0 [larger
nunber of services, the programm ng information associating progr ans
with services i.s ever Ahesgivey, earbddimentbevhicht tendsl t¢ minimizeyghet ed.

focel vors tEouloel MY, (AR’ bPTa'egRet N B arrangert@RORHEANT. i ce
packets wi utilizesgtheevidesi degomprBesipnedPParatus o HEat RIogr e is a
pr ogr am \gﬁ;lagta g gggipgﬁ@ﬁd:rvgaﬁ@ i ﬁﬂbﬁmﬁsgDand load tshafe dnr eoei wideow | |
mem)ry.é Thge%/%ggrwprmqm?wcl ug‘é u?@/de%%mﬁ&%sor interfab@9§ &l ded N
~ to allow the receiver pPC to scan the program data in the video
decompressor memory. This arrangement minimizes the memory
(other than video decompressor memory) that would otherwise be
required by the uPC to display or process the special program guide.
10 The video decompression apparatus normally accepts data at a
relatively fast rate. The large amount of special program guide data
can therefore be relatively rapidly downloaded into memory for use
with minimal latency.
(" : BRIEF DESCRIPTION OF THE DRAWINGS
15 The invention will be described with reference to the
attached FIGURES wherein:
FIGURE 1 is a pictorial diagram of a satellite transmission
system;
FIGURE 2 is a block diagram of one of the transmit
20 elements illustrated in FIGURE 1;
FIGURE 3 is a pictorial diagram describing the general
format of signal packets in which program component service data
is transmitted; o
FIGURE 4 is a block diagram of a portion of a receiver
25 apparatus embodying the present invention; and
FIGURE 5 is a block diagram showing the interfacing
. between the pPC and the video decompression apparatus of FIGURE
4.
The present invention will be described in the
30 environment of a direct broadcast satellite system, DBS; however, it
will readily be appreciated that its use is not limited to this
environment. The invention is at least applicable in general to a
broad range of time division multiplexed television broadcast
systems such as packet cable and high definition television systems
35 for example.
Referring to FIGURE 1, a DBS system includes a satellite
containing a number of transponders. Respective transponders
relay information between an earth bound transmitter and an earth
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- 2 - . mcroprocessor, which is responsive to progranm ng commands, to
scan the stored program gui de and determ ne the caRCAeB7¢268hich a

desired programis transmtted and the.gssociated SCI Ds of the

program s service conponents. Thereafter the tuner within the 5 receiver
will be tbosad:scedivemprmpin & drasae).i eEath etfapspgndardrespondpatket

sel ectiong r%‘dﬁ%rﬂi"t{ch IR tE LA 1a8VRC (catrieLr frkgRefeyPONENT packet s
to correspondi ng signal processing .appayat us. ) ... The program
gui de information tHd® HYSIHBeMa Jackude) 2 plurgligys A afransmittess.nachi ne
usabl e, tigansmittelse #£CD N)f oneafopredch ifanspondérl (Ther eraisvsitteappar at us

but 0 LAY, bR e proBAp IR b IEE h2 TP
t he cost cbmhination wfetapsoyttans, provide a wide variety of television
viewing material. The system includes a scheduler to coordinate
program material amongst the respective transmitters.
FIGURE 2 illustrates an exemplary transmitter of FIGURE
10 1. In the present exemplary system, each transmitter is shown as a
plurality of program generating organizations andf/or equipment.
These organizations/equipment are illustrated as studios 210, 220,
230, (STUDIOS 1 to.K) each of which is capable of providing a packet
audiofvideo/ data (AVD) program. (United States Patent 5,168,356
15 by Acampora et al. describes apparatus for generating packet
audio/video programs.) The respective audio or video or data
component of each program is a packet signal identified with an
exclusive service channel identifier, SCID. Packets of the respective
component packet signals are time division multiplexed in a
20 program multiplexer (not shown) to form the respective AVD signal
provided by one of the studios. The packet programs provided by
the studios are time division multiplexed in a channel multiplexer
(MUX). The output of the channel multiplexer is then modulated on
an assigned transponder carrier frequency. The program
25 multiplexing apparatus and/or the modulator may include forward
error correction, FEC, apparatus for generating error parity bytes
and interleaving of portions of the signal to effect a degree of error
immunity during the transmission process.
The scheduler 240 of FIGURE 2, which corresponds to the
30 scheduler of FIGURE 1, is an information management system
including human intervention. The scheduler may include the
system business office. The scheduler assigns programs to
transponders, assigns SCIDs to program components, and also
generates packet program guides. The scheduler maintains a
35 running data base of all system programming for an extended
period of time. The SCIDs of respective programs are associated
with program names. In addition, the respective program names
are associated with reception times and may be tagged with "type”
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what movies or sporting events will be shown, etc. 2 %hl s data
may ‘al so be included in the program gui de and arr&ﬁ}fecﬁl 5% form1l 5
conduci ve to display and perusal . The5d|splay and perusal nay be

perforrred by conventignal nenu prQgranm n usin the re .
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receiver &Rﬁtamaiéixr for @qqmmgn the program gui de should be available to
the user wth m ni mal

Pr ogr.
information is fornd® §32@ s‘P% the types of informatian Jthal, 8 gg The
mast er gundmtafi¥diins respegtiveriragords of the scheduler data base is

10 shown in TABLE I. The exemplary record shown is for the 2- hour
movie, Bambi, to be aired 27 April 1994 at 7:30 PM. The database
may also include common system messages to be transmitted to
current subscribers.

TABLE 1
No. ITEM DESCRIPTION
1 year 1994
2. month 04
3 date 27 Wed.
4 times start 7:30P; end 9:30P
5 channel SHO '
6 PPV yes/no
7 closed cap. yes/no
8 provider studio xyz o
9 SCIDs video-xxx..xx; audio-xxx..xx; data-xxx..xx; etc.
10 prog. name BAMBI
11 description Disney movie released year......... etc.
12 class (audio/video/data)
13 subclass 1 movie
14 subclass 2 (rating)
15 subclass 3 (chlldren/western/Sc1F1/romance/nature/ etc.)
16 billing info 22?
15 The scheduler scans the data base periodically and

generates a master program guide 250. This master program guide
is an arrangement of a simplified portion of the programming
information relevant to programs which will be transmitted within
the subsequent few hours. Items from the data base which may be
20 included in the master guide are items 4 through 15 for the current
day spanning a period of several hours and including all programs
in progress. The arrangement is in a data file format which
comports with receiver microprocessor (uPC) programming to
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30 information for the period of the current several ouiggj The speci al
gui de contains progranming information for an ext enBEd Pds of ~days,
for exanple. The naster guide is sent asbPa service on substantial ly

every carriger oF trans d tq.render it _readil .avai | abl et
respective Cﬂggﬁ-)t 055 e'glgr gfoig% ?%f 8&%@" carr Pef“?rl’%cméﬁwnfnd"% gmq%m ‘E‘I’f?ttl‘?e
user's recdiertify sservined corifpenepe pagketsuiafe pregtarasisselected for on only
one of the \ﬁéWihgrS (transponders) to ninimnze use of system

bandwi dth. (In a guide is a

gui des, each of V\/tn:ngrévlt%‘ t‘kt*‘gﬁ?l&%!o&l%:aal‘*@n VBH,ylibrPérglrgélgi:ilé]tﬂ%’dg;l) gfpletcﬂeal
5 television screen, it is not in compressed video format, because text
is not particularly conducive to MPEG compression, and text in MPEG
compressed form is not conducive to wPC manipulation. The master
program guide is a data file which is packeted in a similar manner
as the other program service components and assigned a specific
10 predetermined SCID such as 000000000001. "
FIGURE 3 illustrates an exemplary packet format. Each
packet includes a prefix which is of the same form for all .service
types. The prefix includes a one bit priority field P; a one bit
o boundary field BB, which indicates boundaries between significant
15 signal changes; a one bit field, CF, which indicates if the payload is
scrambled; a one bit field, CS, which indicates the one of two
scramble keys that is to be used to unscramble a payload; and a
twelve bit SCID. Following the prefix is a service header which is
service specific. The service header includes a four bit continuity
20 count value CC. The continuity count is service specific, with the
count value in successive packets being successively incremented by
one unit, modulo 16. For a video service the count values are
followed by a four bit field, HD, which indicate certain payload
options. The remainder of the packet is the signal payload. The
25 packet may include error code parity bits appended to the end of
N the payload. Such error coding may be performed over the entire
- packet, or only over portions thereof.
The master program guide is sent in packet form to each
of the transmitters wherein it is time division multiplexed with the
30 respective program packets by the channel multiplexer if there is
sufficient bandwidth. In scheduling the respective transponders,
the scheduler attempts to reserve space for the program guide on
each transponder, so that substantially every system transponder
conveys the master program guide. Since the master program guide
35 is transmitted on substantially all transponders, no matter to which
transponder a receiver is tuned, the user can immediately. switch to
the master program guide to review available programming.
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A recei ver enbodi nent, which tends to mnimze the anount of nmenory
required of a receiver, is an arrangenent which RCAIt§7,238s the video
deconpressi on apparatus to treat prograpguide data as conpressed
video information and load same in the video 5 deconpressor nenory. A
[ err] PC/ deconpr-essorlithtraasigcepragrancigiidd is repeatedly osenthendetsei ver
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Thi s arrangenent nimz t he menory (other than video deconpressor
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downl oadedni theo master ygiide dserelativelywlinhitedni mal | at ency.

BRI EF DESCRI PTI ON %T}ﬂ%cw}%e%omprehensive program guide, termed a
special guide 260, is also formed by the scheduler, and includes all
programming information for a period of the following thirty days,

10 for example. This is a significant amount of data, but the system
designers had decided it would benefit subscribers to be able to
schedule their viewing over longer periods (weeks or a month). The
special program guide is a packet data program that is applied to
only one of the transmitters and thus is available on only one of the

15 transponders, albeif that the particular transponder may change day
to day or hour to hour in accordance with transmitter bandwidth
availability and other scheduling requirements. The SCID of the
special guide is variable and is assigned by the scheduler. The
location of the special guide is listed in the master guide along with

20 other programming.

In a preferred embodiment, the master guide is formed
as four sequential blocks of data designated;
SEGM : APGD : CSSM1...CSSMnseg : PISML....PISMnseg.
The special guide on the other hand is partitioned into a plurality of
25 segments (from 1 to 16) with an index "nseg” indicating the current
_ number of segments éomprising the special guide. Each segment
- carries program information for one or more channels, which range
from 100 to 999 and each segment includes two sequential blocks of
data;

30 CSSM1...CSSMnseg : PISML1...PISMnseg.

The CSSM block is a channel to service_id segment map.
This includes data describing channels (channel name, call letters,
channel number, type,...) which are in the corresponding segment.
The PISM block contains linked lists of program information (title,

35 start time, duration, rating, category,...) that are on each channel
described in the corresponding CSSM.

The SEGM block contained in the master guide includes
information about the paftitioning of the channel space into
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15 ) The invention will be described with reference to the

attached FlI GURES wher ei n: FI GURE RCAs8%,498t ori al di agram
of a-satellite transm ssion syst.&q FIGURE 2 is a
bl ock di agram of one of the transmt 20 elenents illustrated in FIGURE 1;

FI GURE 3 segmaepiscandi the aumpainrlicscgmantsg The §ESaMadata blockoisnthusf
si gnal pagkedstnddt WHEF inid O8E a6 gel I¥HeVbERMAPGD contdifis a
transm tted; . . FI. 4 1s a block,diagramof a portion of
a recei vePTOSIM HHLEARAP e%%i’géquﬁs pVBihisH nt&%é&? %ﬁ'ﬁi“egts
FI GQURE 5 are achiveclandi abeirmisdmivmdilehe that paftinilag transpondeet ween t he
The. prescriy it thE ofedifEROa% aRely rBal® SGtRs” o8 5 oPeR e oifEE O
direct brThdcARGPanlid icontainst progrdBs;infionmatéon relating to ratingsraadi |y be
appr eci at gl phdakylh SadiSeehs 10119 il URA dHdveNdita base record.
The time span of the programming data included in the
masteér guide is determined by the amount of memory available for
10 processing the guide in the receiver. The exemplary system
described allows for a master guide of 242 packets of 127 bytes °
each of data. Current data for all channels is included in the master
guide, and as much future programming data as will fit within the
g 30Kbytes of master guide space. This results in approximately two
15 hours of program data. |
Special guides are not limited by memory constraints,
but rather by bandwidth. To minimize bandwidth demands upon
the system by the special guide, the special guide segments are
arbitrarily limited to 750 packets of 127 bytes, or approximately
20 95Kbytes per segment and a total of 1.5Mbytes for all 16 segments. -
Each special guide segment is assigned a different SCID,
and different ones of the segments may be transmitted on different"
transponders so that special guide data is substantially evenly
distributed amongst all of the transponders.
25 FIGURE 4 illustrates in block form, a portion of an
exemplary AVD receiver. Transmitted AVD signal is captured by an
antenna 5 and coupled to a tuner-demodulator 6. The tuner is
controlled by the uPC to select a desired transponder carrier
frequency. The selected carrier is demodulated and the modulating
30 signal is output from the tuner-demodulator 6 in binary form. The
modulating signal is applied to a forward error correcting circuit,
FEC, 7, which corrects correctable errors and generates an error
signal for respective signal packets which contain non-correctable
errors. The FEC provides a time division multiplexed packet signal
35 including a plurality of programs one of which is the master
program guide. o
The packet stream from the FEC is applied to a transport
processor 8. The transport processor includes circuit elements for
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environment. The invention is at |east applicable |n %Oggrgé to a
broad range of tinme division nmultiplexed tel evision R, c %
systems such as packet cable and high de?inition tel evision syst ens 35

el udesa SEigesing s of paghsrs Figfh W MATHIERRY, Packet RRSAE' B0 ooy 1o
t ransponderdecrypting (desgramitiongiat dppropeiate e packetsar andbsaparatingsthiet t er
-and an ear Brvice payloads from selected packets. In the transport processor,
the packet stream from the FEC is applied to a decryptor 10 and to
5 an SCID detector 9. At system start up, the system controller or pPC
17 is programmed to condition the SCID detector to detect
occurrences of packets containing the master guide SCID. On
detection of master guide packets, the SCID detector 9, conditions
the memory DMA circuitry 11 to store the master guide packet
10 payloads in a predetermined block of a rate buffer memory 15. The
- uPC, responsive to user commands input via a user interface 16,
scans this block of memory for program data to determine the SCIDs
associated with program components of the program which the user
£ wishes to view.  These SCIDs are applied to the SCID detector 9 to
"15 condition it to select the desired program service components. The
memory DMA 11, in cooperation with the transport controller 13
and the pPC assigns respective blocks of the rate buffer memory 15
to respective service components associated with the selected SCIDs.
As packets which contain the selected SCIDs are detected, the DMA
20 11, loads their payloads in the corresponding memory blocks. As
respective service component processors 21-24 need data, they
request it of DMA 11 through the transport controller 13. Controller-
13 arbitrates memory access contention between read and write
demands of the various elements according to a predetermined
25 priority to satisfy all elements. Blocks of the memory 15 that are
assigned for storage of particular service components, such as video

(.° and audio, are in effect conditioned to operate as first-in-first-out
memories (FIFOS), each with a storage capacity of several packet
payloads.

30 In this example, the transport processor includes a

header and error code decoder 12 which is a dual purpose matched
filter. In one mode it determines which of packets of entitlement
data a particular subscriber is entitled to accept. In a second mode
it is programmed to search for particular start codes in payloads of
35 video service data. Detection of the desired parameters in either
mode condition the memory addressing circuitry to either reset or
not reset particular memory address pointers. The transport
processor also includes a smart card interface 14. The smart card
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bound r.eceiver (e.g. in a hone). Each transponder respgnds to si gnal
transmtted on an exclusive carrier frequency. RCA 87,258 The system

may include a plurality of transmtters}O- (transmtters #1 to N) one
for each transponder. . The transrritteds . hresgectivel%t transit
di fferent PHEHASEH IHETAreS 2 SRR FARY (WER the TEGRNSatYYiThr (FMnsnitters

provi de a smder card etontaing el exrosessor whicki evpamnglsnaiceesslto Pastisylarem

i ncl udes a_sc el to coorc e: T QQgr | -
Feapoct veP IR s e SRk Cinformabicll BB SdbpBBRINI X
transm tt emogienF| GURmURicated, with séryiee eprovidessenpliey seiast egrdeach

transmst t egjjges NN edtitRement ddth Unitnitiohed! a8 2MNBRIRRE atHd Gmart
organi zati ons, and/ qr e

| Pt 1 at ceATak Taicathcss 4101 8o, decoder bAosre SROBLOELY (EFIRYAMAM B whi ch
I s capabl ejmpfenpionyi dkeepta fopchet fact thanule ofmiade @ardatequifeO)mpmogyam
(United States Patent, 5,168,356 1 5 by Acanpora,et_ al . .descripes
apparatus for generaﬁisngi%gb%fprevmuﬁﬁﬁi /] C?eéiem%r%%pfwe e
respecti veprdiice oeceivele@pparatasaat relatively low cost. To do so the
10 receiver memory has been minimized. This is accomplished, at least
in part, by multiplexing a single memory for a plurality of uses.
This memory, the rate buffer memory 15, is multiplexed between
dperating as a compressed video rate buffer, a compressed audio
_ rate buffer, master guide storage, smart card memory, pPC working
15 memory and pPC storage. Even with all of these uses the memory
15 can be kept to 256K bytes. This is only possible because the
program guide is split between the master and special guides. The
master guide data is relatively small and hence consumes little
memory space. The entirety of the memory 15 is not large enough
20 to contain the special guide.

The master guide, once received is retained in the rate
buffer memory, albeit it is periodically updated. Master guide
retention allows instantaneous channel changes because the
associated SCIDs are always available. If the master guide were

25 dropped after each channel selection, a delay would be incurred
between channel selections while the master guide was reloaded.

During intervals that the special guide is to be processed,

scanned, and/or mahipulated, no other services will be processed,
hence the entire buffer memory 15 is available for processing the

30 special guide. Since the memory is not large enough to contain the
entire special- guide at one time, processing of parts of the special
guide would either have to be done iteratively or else the memory
would have to be expanded. The former would entail too long a
process to be favorably accepted by consumers and the latter would

35 undesirably increase the cost of the apparatus.

Both of the foregoing problems regarding the special
guide are circumvented by appropriating use of video
decompression memory for processing the program guide. Video

This Sheet Has Been Replaced

NG




conponent of each programis a packet signal identified with an

excl usi ve service channel identifier, SCID. PacketRCéf 875& especti ve
conpoenent packet signals are time divigijon nultiplexed in a 2 0 program
mul ti pl exer (not shown) to form the respective AVD signal rovi ded
by one of depempresiion. raqeirpsck etelptivelvartsrgs cladiedtedy memorys hel'ke udi os

are time %é&héf}ﬁr‘ré@ﬁlﬁdrﬁé&%e@oﬂ Hedo ﬁﬁ?{@@?ﬂonmﬁft M’F’EGercoded sigddXdre The

out put of the anne ei< hen nodyl at ed (% n assi gned
D ahs pondeRecHAMrOl NARER Py REOBEr AMO PG, SI2En i Hppar atus
and/ or t heredidtingt didireytionallydeodied war dB framessr amd funthexctworkingEC,

Sorti ohs B{O%ﬁ%e@?ef’ Te ot RL' dppIRd S the decBiipredbGr, BRGD9 O
t he transdﬁeemmnemogeés:i aspect ratio NTSC repplutierhcaniges 2he rﬁqlm‘e:dJRE 2,
whi ch Corpﬁgqut%éd}elﬁ?’&[bd@ hﬁde#I@TURE ! @fﬁﬁnémdr?hgdqgléﬁgﬁh t|on

managenen stlem uman 1 ntervention
i ncl ude t Mdthin the s‘gﬂé@@npfmlsﬁé of§ ilaege eneaghc KR qgcommodatmh$h Erograms

to §p@siaPOnHaes ands 3¢ a5t StRdPWiEE WNeddRAHBIC ORP SRS, galdk 3k SO

10 processed. |

During intervals when it is desired to use the special
guide, the SCID detector is conditioned to select special guide
packets and store their payloads in the buffer memory 15 as though
it were compressed video data. The video processor is conditioned

15 by the pPC to request data from the buffer memory block allotted
the special guide SCID. This data is written to the video processor
memory as if it were compressed video data. In this mode, the
video channel is given priority, thus the special guide data is stored.
as fast as it arrives and may be loaded relatively rapidly.

20 When the special guide is transmitted as segments
multiplexed amongst all channels, the microprocessor 17 must
access the master guide in the buffer memory 15 and scan the
segment map and APGD data block to determine channels and SCIDs
of the respective segments. The microprocessor 17 is programmed

25 to tune to the requisite channels containing the desired special guide
segments and to condition the SCID detector to select the
corresponding packets. Preferably all segments on a channel will be
extracted before tuning another channel. It is also preferred that
the respective channels be tuned in ascending or descending order

30 to minimize resynchronization time between channels.

A uPC interface is incorporated in the video processor 22
to permit reading data from the video processor memory by the
pPC. The uPC contains programs (e.g. search routines with
information filters of known type) to permit the viewer to

35 conveniently manipulate the special guide data. -Since all of the
special guide data is concurrently available, manipulation -of- the
data may be accomplished as fast as the viewer can change
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The manipulation of the special guide requires display of
portions of the guide. The special guide data is transmitted in a data
5 format not as compressed or non-compressed video signal. To
display special guide information, the uPC selects the information for
display and applies this data to an on screen display device (OSD)
19. When the program guide is being manipulated the OSD will
monopolize the entire screen for the display of special guide text or
10 other data andf/or program command structure. At other times,
when video is being decompressed, the OSD operates in conventional
fashion to overlay desired text material on video images.
FIGURE 5 illustrates an exemplary video processor 22
with a pPC interface to allow reading of data stored in the processor
15 memory. All of the decompression memory is subsumed in a single
memory 30 which is distinct from the buffer memory 15.
The video decompressor includes a FIFO 31, which has a
data input bus coupled to the data output bus of the buffer memory
15 and a data request bus connected to the transport processor
20 controller and a data output bus coupled to an internal "
memory/data bus. During video decompression operation the FIFO
31 requests data of the memory 15 as required for decompression.
FIFO 31 accepts data as 8-bit bytes and applies 64-bit words to the
memory/data bus. As these 64-bit words are created they are
25 loaded into the external DRAM 30 at addresses provided by the
address generator 33. Data is also read from the DRAM 30 under
the control of the address generator 33 as required by the
respective circuit apparatus within the decompression IC. In effect
the address generator 33 is a state machine, responsive to stimuli
30 provided by the respective decorripfession circuits, and programmed
to write and read video data to and from memory according to a
predetermined set of decompression stimuli vectors.
The decompression IC includes a start code ‘detector 32 a
variable length decoder, 34 and an element 35 which includes an
35 inverse run length decoder IRLD, an inverse quantizer, IQUANT, an
inverse discreet cosine transformer, IDCT, and a predictor, PREDICT.
Data from the memory is shuttled to and from and between various
ones of these functional elements, in a known manner, to
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respective program types nmay be cat egdr3zed into subsets of the 5

primary types such as novies bhei t

conedi es, &C@mp%fﬁa eCQH&R‘Fésecd;g‘égﬁs‘@Fﬁ ?&ed % &‘% 1§§§r§€]at
and anmmat eLtI’e,s ptotivexdepbmpression functions is mommm atr@rttp@légr of
| nf or mat | W’l’h Toh }szrfs part, {@hmoabn%té riné&ﬁH@Ct TR E:Sﬁﬂbﬁér 038 tife

schedul er ase i I'n TABLE record shown
for the 2-tespensive tOn’éVméﬂl Eﬂﬁ%’ﬁuceﬁo BeV&Fltoé’& 9? ﬁﬁ’rn&c €331 30 PM 'S

The dasabaa%mems aﬁatydadascrecaﬁﬂeudeﬁmwm siesiay/dEas bges vio e
transmtted t 1/0 curkf t %leC Svideo data is i . th
TABLE | memcrw PHIE ompressed “video data is in 20 formaty thus

year raw dd@fidpressed ®ideo datmrs hprovided in @42:0 format. Thiggaw
27 Ved. decompressed video data is applied to a display unit 37, which
interpolates the raw video to provide a video output in 4:2:2 format.
10 Decompression circuitry of this general form is currently available
from different vendors and is not the object of this invention.
A control bus interconnects the controller 38 with all of
the decompressor functional elements including the memory I/O
unit 36. A pPC interface is also connected to the control bus, which
15 provides a means of communication with a pPC external to the
decompressor IC. It is anticipated that some level of interactivity
will be incorporated into the transmission service, and at times this
interactivity may not involve video. In these instances it may be
desired to inhibit any operation of the decompressor IC, or condition
20 it to provide a predetermined static display for example. These and -
other functions may be programmed into the controller and
triggered by the pPC via the uPC interface 39.
To write special guide data to the DRAM 30 all that is
required is that the decompression IC be instructed that the SCID
25 associated with the special guide represents a video service. The
decompression IC will accept the special guide data as if it were .
compressed video and write it to the DRAM. Normal decompression
processing must be’ suspended to preclude decompression
operations redistributing the stored special guide information within
30 the DRAM. Decompression suspension is effected by the pPC when
the special guide SCID is associated with the video decompressor.
Reading of special guide data from the DRAM 30
involves suspending normal operation of the controller 38 via the
uPC interface 39, and accessing the DRAM 30 via the address
35 generator 33 and the memory I/O 36. One of the normal functions
of the controller 38 is to apply memory address start pointers to the
memory address generator, to access specific compressed data in the
DRAM, which compressed data establishes the parameters by which
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read from the DRAM 30 is coupled to the control bus via the
memory I/O, which converts 64-bit memory output words to e.g., 8-
bit bytes. The respective 8-bit bytes are thereafter transferred via
the pPC interface 39 to the pPC 17 wherein they may be used as

audi o- XXXdeé‘d%n(EE’éSts?dri‘Xs?houMXbee bErformed. 1@hls saFHeOQ‘acﬂﬁSTEmay BRVBI

10 menu program data or applied to the rate buffer memory 15 for
subsequent use. During reading of the special guide data from
DRAM, the normal operation of elements 32, 34, 35 and 36 may be
suspended by the controller 38 responsive to pPC commands
provided by the pPC interface 39.

15 The expanded capability of the overall system, that is,
use of the dedicated video compressor memory for receiving and
storing the special program guide, is effected with substantially no
additional hardware. All that is required is a slight change in the
programming of the controller 38 to accept read address pointers

20 from the pPC interface, and an ability to suspend normal operations -
of ones of the decompression functions, changes that one skilled in
the video decompression circuits art can readily make to his specific
hardware/software embodiments.
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t he subsequent few oucs L It emms rrom-khe data base which may be 20

i ncl uded imaer guide are itens 4 through 15 for the current

day spanni i od of several hours and including all prograns in
progress. The arrangenent is in a data file format which conports

Wi th receiver nicroprbcegsomefhcd rdfP@ansauigiiagnprugram information on a

system including a plurality of transmission channels characterized
5 by; .
forming a master guide containing program information
for a period of less than twelve hours of current programming
information;
forming a special guide containing program mformatlon
10 for a period equal to or greater than twenty four hours;
multiplexing said master guide with program signals on
multiple ones of said plurality of transmission channels;
multiplexing said special guide on only one of said
plurality of transmission channels along with said master guide and
15 said program signals.

2. The method set forth in Claim 1 further characterized
by:
forming said special guide in a plurality of segments; and
20 multiplexing respective segments on said plurality of
transmission channels wherein respective segments are applied to
only one of said plurality of transmission channels.

3. The method of claim 1, characterized in that the steps

25 of forming master and special guides, comprises;

providing respective audio and video program
(. identifiers (SCIDs) for respective program components;
providing compressed audio and video program
components, segmenting such components into- payloads and

30 forming respective component packets including a payload and a

corresponding SCID;
forming a database including program information for an
extended period of days, said database including program names,
component SCIDs, program times and channel information;

35 segmenting at least part of the information in said
database into special guides of program information associated with
respective channels, and forming packets of special guide program
information with an associated SCID;
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predet er ni petti®T! &f progitamMGPOALRMAIIn included in saf(d s;ﬂcﬁrl udde .

I 1l ustregate NiEx% p formpt. . Ea . packet ‘includes a prefix
whi ch i5‘: o?nghgﬁ}éQ@ ?s{)a)r{% ﬁlgdg?éarl Ig?li!;@?v'inég pg)bloapﬁpes. The prefix includes a
one bit priority fiefarming: mastepi guide paydoadsiryntdi phckas, in¢ludimg ndi cat es
boundari espbaieeRidd FEfHEant 1 5 signal changes; a one bit field, CF,

which indicates i'f the payload is ., scranbled; .a one bit field, CS
whi ch indicates the BRRvViging,a plurality of transmission channels;

time division multiplexing packets of said master guide,
10 packets of respective audio and video programs and packets of said
special guides for transmission on said plurality of transmission
channels whereby said master guide is duplicated on a majority of
said plurality transmission channels and said special guides are
substantially not duplicated on said plurality of transmission
15 channels.

condition the data for displ a menu programing guide, and to
i dentify servi cecl M‘Iﬂr‘“ﬂ;ﬂ“ﬁ@ of programs sel eRCad 87¢258  vi ewi ng.
Even -t hough the Ak bl e

4, Apparatus for performing the method of claim 1,

characterized by:
, a plurality of transmitting channels;
20 ~a plurality of packet A/V program generators;

a scheduler for generating a list of said packet A/V
programs including information relating to transmission times,
program identifiers, and miscellaneous information related to
respective packet A/V programs; said scheduler being programmed

25 to generate a master guide packet signal containing a portion of data
from said list relevant to a predetermined viewing period, and to
generate a special guide packet signal containing a greater portion of
data from said list relevant to a viewing period significantly longer
than said predetermined viewing period; and

30 multiplexing means for multiplexing said master guide
packet signal with respective said packet A/V programs on
substantially every channel, and for multiplexing said special guide
with A/V programs on only one of said channels.
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10 guide packet signal.

7. Apparatus for receiving compressed audio/video
(A/V) packet signals time division multiplexed with program guide
information, said A/V signals transmitted in packet format with

15 respective A/V components identified by respective SCIDs, said
program information being transmitted in a master guide packet
signal including limited viewing information relating to a
predetermined- viewing period and also transmitted in a special
guide packet signal including expanded viewing information related

20 to a relatively long viewing period compared with said
predetermined viewing period, said apparatus characterized by:

a detector (6,7) for detecting transmitted said A/V
packet signals with time division multiplexed program guide
information;

25 a transport processor (8), coupled to said detector for
selecting signal packets of desired A/V packet signals, master guide
packet signals and special guide packet signals, said transport
processor separating payload information from respective packets;

a video signal decompressor (22), coupled to said

30 transport processor, for decompressing A/V program video signal
components, said video signal decompressor including memory
means (30) for use in decompressing compressed video signal, a
memory interface (32,33) for writing compressed video payloads to
said memory means, and a microprocessor interface (39) for

35 communicating data to said decompressor and for accessing data
from said memory means; -

a microprocessor (17) for conditioning said transport
processor to select A/V program signal packets to said video signal
decompressor for decompression, and wherein said microprocessor
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decompressor to write program guide signal packet payloads in said
memory means as compressed video.

8. The apparatus set forth in claim 7 characterized in
that said apparatus further includes:

on-screen-display means; and

said microprocessor, responsive to user control, scans at
least a portion of program guide information stored in said memory
means and conditions said on-screen-display apparatus to display
the scanned special guide information.

9. The apparatus set forth in claim 7 characterized in
that said special guide packet signal is transmitted in segments, each
segment being a packet signal with packets of different segments
being identified with a different identifier (SCID) and with different
segments being transmitted on different channels, and wherein said
master guide signal includes information identifying and relating
said respective segments, for application to said memory means.

10. The apparatus set forth in claim 7 characterized in
that said microprocessor is programmed to condition said video
signal decompressor to respond to microprocessor memory
addresses when said memory means is storing special guide
information.

11. The apparatus set forth in claim 10 characterized in
that said video signal decompressor includes:

an address generator, responsive to pointers for
generating addresses for application to said memory means;

means coupled between said microprocessor interface
and said address generator for coupling pointers provided by said
microprocessor to said address generator.

12. The apparatus set forth in claim 7 further
characterized by:
a rate buffer; and
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14. A method of operating receiver apparatus for
receiving a signal including at least compressed.video data, and
program guide data.transmitted as a smaller master guide and a
larger special guide, said receiver including a microprocessor

15 controller, a rate buffer memory, a video decompressor and
associated decompressor memory, said method characterized by:
detecting transmitted signal including at least
compressed video data, and program guide data;

selecting from said signal said master guide and

20 applying said master guide to said rate buffer memory for storage
and access by said microprocessor controller;

scanning said master guide stored in said rate buffer
memory with said microprocessor controller for determining
parameters of said special guide to enable selection of said special

25 guide from said signal;

selecting said special guide and - storing said spec1al guide
in said decompressor memory;

scanning said special guide stored in said decompressor
memory with said microprocessor controllcr for determining future

30 program viewing information.
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transponder (210-230, 240) to render it readily available regardless

10 of the carrier frequency to which the receiver is tuned. The special
guide (260) is transmitted on only one of the carriers (transponders)

to minimize use of system bandwidth.
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The SEGM bl ock contained in the master guide includes i nformation
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and di-fferent ones of the segnments nmay be transmtted on different
transponders so that special guide data is substantially evenly

di stributed anongst all of the transponders. 25 FI GURE 4
illustrates in block form a portion of an exenpl ary AVD receiver.
Transmitted AVD signal is captured by 38 antenna 5 and coupled to a
tuner -denodul ator 6. The tuner is controlled by the [err]PC to sel ect
a desired transponder carrier freguency. The selected carrier is

dempodul ated and the nodulating 3 0 siwghl is oubbdi from the
tuner-denodul ator 6 in binary form TEO ting signal is applied

to a forward error correcting.circuit., FEQ, “7,” whi.ch corrects
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This invention relates to the formation, transmission and

reception of a television program guide as for a broadcast television
5 service.

A direct broadcast satellite system has been proposed
which will transmit compressed television and other ancillary
signals in compressed and packeted form. The system has a
potential of transmitting hundreds of programs. Each program may

10 include a number of services. A service is defined herein as a
program component, such as a video signal, or an audio signal, or a
closed c'aption signal, or data, etc. The data may include executable
computer files or programs for use by appropriate receivers. Each
service of each program is identified by a unique service identifier

15 (SCID). Thus if a program includes four service components, the

program will be assigned four SCIDs. The information for respective
services will be transmitted in packets of predetermined amounts of
data (for example 130 bytes) and each packet of information will
include a SCID corresponding to the service.

A plurality of programs, for example six to eight, may be
transmitted in time division multiplexed form (on a packet basis) on
a single camrier frequency. To provide, e.g. 160 programs, the -
system will transmit on 20 to 28 carriers.

In order to receive a particular program, a receiver is
tuned to a particular carrier, and programmed to select signal
packets associated with the program. Information associating the
service components (SCIDs) with a particular program are contained
in a program guide, which is itself a program that is transmitted.
Because of the large number of programs and the consequential
larger number of services, the programming information associating

programs with' services is ever changing, and must be continually
updated.

20

25

30

The program guide includes information to be used by
respective receivers to associate transmitted time division
multiplexed service packets with programs desired to be viewed.
The program guide is a program which is assigned a particular SCID
that a receiver will automatically select on start up, and load the
program data in memory. The receiver will include a
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occurrences of packets containing the master guide SCID. On detection

of master gui de packets, the SCID detector 9, conditions the nmenory
DVA circuitry 11 to store the master guide packet 10 payl oads in a
predeterm ned bl ock of a rate buffer nmenory 15. The [err] PC,
responsi ve to user commands input via a user interface 16, scans this
bl ock of menory for programdata to deterni-de the SCl Ds associ at ed

h t h t t
0L SO 1 10K AL 0 g AT
sel ect the desﬁce*(ﬂ i ‘bgfr“afrﬁd PEP YR wﬁpoh%t@etcrmw the carpghotry wohishia,

in cooperation amh:dt tp;eogrra@mslr@orrtangmtzéd)ldrﬁr tA8 associat@N B CITHs [o@erePC
assi gns respect

s of therate y t ective
service corrponeh%? assocFé‘f‘ga \%’Wotnﬁg eI gr&eé%fﬂ%é Iﬂie tuner Wk@ ets
whi ch cont ain tfesetrestidd bsCrikedhrte deq eappsapriake qymechreqmerncyl aadls t heir

payl oads in the mazeweadbﬁgaﬁmws hbﬂpkx%ute Pge selecté@%@eﬁkbveoﬁ%ﬁéﬁ@
conponent proce of DMVA

t hrough t he traﬁé‘gﬁtﬁ? %onctorrf)(fslpé’lngi%g SléBﬁtlrQ)rloFBf‘smg appir:?t‘ésrbltrat es rrermry

access contention bet weenlhegorognanwmguide information that has been discussed
thus far is only machine usable, that is, the SCID information is
10 useful to receiver apparatus but not of interest to the user.
Information of interest to the respective user is the schedule of
programs, the times of broadcast, the cost of pay per view programs,
what movies or sporting events will be shown, etc. All of this data
may also be included in the program guide and arranged in a form
15 conducive to display and perusal. The display and perusal may be
performed by conventional menu programming using the receiver
On Screen Display apparatus.
The amount of program guide information for a month,
for example, is enormous and places constraints on how, when and
20 where it is transmitted and how, when and by what it is processed
in respective receivers. One transmission parameter of paramount
importance, which is impacted by the program guide is signal
bandwidth. One receiver parameter of paramount importance is
cost. The requisite use of program guide information should not
25 significantly impact on either system bandwidth or receiver cost. In
addition, the program guide should be available to the user with
minimal delay.
Program guide information is formed as a master guide
and a special guide. The master gu1dc contains programming
30 information for the period of the current several hours. The special
guide contains’ programming information for an extended period of
days, for example. The master guide is sent as a service on
substantially every carrier or transponder to render it readily
available to respective users regardless of the carrier frequency to
35 which the user's receiver is tuned. The special guide is transmitted
on only one of the carriers (transponders) to minimize use of system
bandwidth. (In actuality, the special guide is a plurality of special
guides, each of which is transmitted on only one transpondcr)
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demands of the various elenents according to a predeterm ned 25 priority
to satisfy all elenents. Blocks of the nenory 15 that are assi gned
for storage of particular service conponents, such as video and
audio, are in effect conditioned to operate as first-in-first-out

menories (FIFOS), each with a storage capacity of several packet

payloads. 3 0 In this exanple, jthe transport processor

i ncl udes a header and error code decoder 12 which is a dual purpose
mat ched filter. |n ome modeecrtcdbbenntmeswhtihchersts packerisist the
entitlement dmg@rtilao@l &%Hdrﬁmaé‘cﬂuﬁé’cpscﬂf 'db‘?écdxscﬁnisl tahedrrfaﬁ é\rﬁ@ﬁ@twh1ci\n a
second node rogra to search for alr start codes in
payl oads of 3 5‘1“]\9‘F"c§edh%e¥\91|°8ed&&?@pmﬁé‘t’%c??%ﬂaﬁ*s [?le"fi% prrgglr%%\r%%@fcers
in either dlmdeasccmm;ineesed hedcmmqurmaidmleszmdwgogi rsame iy the &idager
reset or ﬁorngﬁr%%sd}amdrﬁwﬁr cy/deds $8ss0R1 Mteffice Khanéraegport
processor al so i nc smart car |nter mart card

to allow the receiver u to scan tﬁe program dasta in the video
decompressor memory. This arrangement minimizes the memory
(other than video decompressor memory) that would otherwise be
required by the pPC to display or process the special program guide.
10 The video decompression apparatus normally accepts data at a
relatively fast rate. The large amount of special program guide data
can therefore be relatively rapidly downloaded into memory for use
with minimal latency.
BRIEF DESCRIPTION OF THE DRAWINGS
15 The invention will be described with reference to the
attached FIGURES wherein:

FIGURE 1 is a pictorial diagram of a satellite transmission
system;

FIGURE 2 is a block diagram of one of the transmit

20 elements illustrated in FIGURE 1;

FIGURE 3 is a pictorial diagram describing the general
format of signal packets in which program component service data
is transmitted;

FIGURE 4 is a block diagram of a portion of a receiver

25 apparatus embodying the present invention; and

FIGURE 5 is a block diagram showing the interfacing
between the nPC and the video decompression apparatus of FIGURE
4.

The present invention will be described in the
30 environment of a direct broadcast satellite system, DBS; however, it
will readily be appreciated that its use is not limited to this
environment. The invention is at least applicable in general to a
broad range of time division multiplexed television broadcast
systems such as packet cable and high definition television systems
35 for example.
Referring to FIGURE 1, a DBS system includes a satellite
containing a number of transponders. Respective transponders
relay information between an earth bound transmitter and an e earth




- 10 - interface interfaces a smart card wth the receiver system

The smart card contains a processor which controls access to

particul ar prograns, maintains billing information, and in conjunction
with a nodem conmmuni cates with service providers. The smart card 5
utilizes the entitlenent data nentioned above. Neither the snart card

interface i4 or the decoder 12 are particularly relevant to the
i nvention, except for the fact that the smart card requires nenory.
As nentioned preundusiogivert (4.8. an designcbbj baeh veansponder responds to

signal transmitted on an exclusive carrier frequency.
The system may include a plurality of transmitters,
(transmitters #1 to N) one for each transponder. The transmitters
5 respectively transmit different program material such that the
combination of transmitters provide a wide variety of television
viewing material. The system includes a scheduler to coordinate
program material amongst the respective transmitters.
FIGURE 2 illustrates an exemplary transmitter of FIGURE
10 1. In the present exemplary system, each transmitter is shown as a
plurality of program generating organizations andf/or equipment.
These organizations/equipment are illustrated as studios 210, 220,
230, (STUDIOS 1 to.K) each of which is capable of providing a packet
audio/video/ data (AVD) program. (United States Patent 5,168,356
15 by Acampora et al. describes apparatus for generating packet
audio/video programs.) The respective audio or video or data
component of each program is a packet signal identified with an
exclusive service channel identifier, SCID. Packets of the respective
component packet signals are time division multiplexed in a
20 . program multiplexer (not shown) to form the respective AVD signal
provided by one of the studios. The packet programs provided by
the studios are time division multiplexed in a channel multiplexer
(MUX). The output of the channel multiplexer is then modulated on
an assigned transponder carrier frequency. The program
25 multiplexing apparatus and/or the modulator may include forward
error correction, FEC, apparatus for generating error parity bytes
and interleaving of portions of the signal to effect a degree of error
immunity during the transmission process.
The scheduler 240 of FIGURE 2, which corresponds to the
30 scheduler of FIGURE 1, is an information management system
including human intervention. The scheduler may include the
system business office. The scheduler assigns programs to
transponders, assigns SCIDs to program components, and also
generates packet program guides. The scheduler maintains a
35 running data base of all system programming for an extended
period of time. The SCIDs of respective programs are associated
with program names. In addition, the respective program names
are associated with reception times and may be taggcd with typgﬁ_,
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produce receiver apparatus at relatively low cost. To do so the 10
receiver nenory has been mnimzed. This is acconplished, at |east

in part, by nmultiplexing a single nenory for a plurality of uses.

This menory, the rate buffer nmenory 15, is nultipl exed between

operating as a conpressed video rate buffer, a conpressed audio rate
buffer, master guide storage, smart cardsmenory, [err] PC working 1 5
menory and [err]PC storage. Even with all of these uses the nmenpry

15 can be kemO £d [956%VT PUTPAHSs (fOToRIYTREs STBY ESHBRKURS B REEd With
program gui de insospl ¢¢ddretpuesn prdgranss werh andpspecicle. goapesperdhevith

master gui de d3bgs | &detlifrie/ @) ¥ra?sméJ {h %HQ(hQ?r'@cﬁieCCEl§U”?§ ddatitd® the
menory space. The entl ret of "t he mam){)é/ 15 is.no e enou to

contain the SHRGHUIYSqHrAeFam types may categqyiz éf“é’r %QBF‘H% &gﬁl&"e recei ved
i s retai néd iprimaey rtapes such apuhberesnbemigy claabifed ast thirglqrer hodiocal | y

updated. Masdghedids deic., and fied Ps'ﬁbh?ncﬁ%&"ys c'lsz%‘ﬁ&{)ﬁﬁ?d“ﬁ?ﬁgﬂﬁﬂﬂl changes

because the assom 5’&9?5 are al ways available. "It the nmaster
gui de were 253“ddrad‘[3?)(§ﬂr'a ?rerexé ®channel selection, a delay woul d be
i ncurred An example of the types of information that may be
maintained in respective records of the scheduler data base is
10 shown in TABLE I. The exemplary record shown is for the 2-hour
movie, Bambi, to be aired 27 April 1994 at 7:30 PM. The database

may also include common system messages to be transmitted to
current subscribers.

TABLE [ g
No. ITEM DESCRIPTION
1 year 1994 '
2 month 04
3 date 27 Wed.
4 times start 7:30P; end 9:30P
5 channel SHO '
6 PPV yes/no
7 closed cap. yes/no
8 provider studio xyz _
9 SCIDs video-xxx..xx; audio-xxx..xx; data-xxx..xx; etc.
10 prog. name BAMBI
11 description Disney movie released year......... etc.
12 class (audio/video/data)
13 subclass 1 movie
14 subclass 2 (rating)
15 subclass 3 (chlldrenlwestcrn/Sc1F1/romance/nature/ etc.)
16 billing info 227

15 The scheduler scans the data base periodically and

generates a master program guide 250. This master program guide
is an arrangement of a simplified portion of the programming
information relevant to programs which will be transmitted within
the subsequent few hours. Items from the data base which may be
20 included in the master guide are items 4 through 15 for the current
day spanning a period of several hours and including all programs
in progress. The arrangement is in a data file format which
comports with receiver microprocessor (uPC) programming to




bet ween channel selections while the nmaster gui de was rel oaded.

During intervals that the special guide is to be processed, scanned,
and/ or mani pul ated, no other services will be processed, hence t he
entire buffer nmenory 15 is available for processing the 30 speci al
guide. Since the nenory is not |arge enough to contain the entire
speci al guide at one tine, processing of pats of the special gui de
woul d either have to be done iteratively or else the nenory woul d

have to be exparndddiorThke fartwetorndidpdaeritsai] nicoy porgyamming gughcocasis tobo be

favorably accepgestifiy sepnsenesspanent hackatst &f Wedlddms3sSlectbadgsi rably
I ncrease the cost of the apparatus. Both of the foregoing

probl ens regardﬂ%&l?%e speci al gui de are circumvented by
appropriating use of videugen thoughetdwngessiibn imveparty teodisptayedssnngret he
program gusde.ieleVidsR screen, it is not in compressed video format, because text
i1s not particularly conducive to MPEG compression, and text in MPEG
compressed form is not conducive to pPC manipulation. The master
program guide is a data file which is packeted in a similar manner
as the other program service components and assigned a specific
10 predetermined SCID such as 000000000001. |
FIGURE 3 illustrates an exemplary packet format. Each
packet includes a prefix which is of the same form for all service
types. The prefix includes a one bit priority field P; a one bit
boundary field BB, which indicates boundaries between significant
15 signal changes; a one bit field, CF, which indicates if the payload is
scrambled; a one bit field, CS, which indicates the one of two
scramble keys that is to be used to unscramble a payload; and a
twelve bit SCID. Following the prefix is a service header which is
service specific. The service header includes a four bit continuity
20 count value CC. The continuity count is service specific, with the
count value in successive packets being successively incremented by
one unit, modulo 16. For a video service the count values are
followed by a four bit field, HD, which indicate certain payload
options. The remainder of the packet is the signal payload. The
25 packet may include error code parity bits appended to the end of
the payload. Such error coding may be performed over the entire
packet, or only over portions thereof.
The master program guide is sent in packet form to each
of the transmitters wherein it is time division multiplexed with the
30 respective program packets by the channel multiplexer if there is
sufficient bandwidth. In scheduling the respective transponders,
the scheduler attempts to reserve space for the program guide on
each transponder, so that substantially every system transponder
conveys the master program guide. Since the master program guide
35 is transmitted on substantially all transponders, no matter to which
transponder a receiver is tuned, the user can immediately switch to
the master program guide to review available programming.
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deconpression requires a relatively | arge dedi cated nenory. The

menory requirenents for deconpression of MPEG coded signal are one
frame of video display nenory, two franmes of storage for predicting
bidirectionally coded or B franmes, and further working 5 storage for
reformatting data applied to the deconpressor. For - deconpressing 4x3
aspect ratio NTSC resol ution inages the regyired menory i s about 16
Mits. In FIGURE 4 this nenory is subsuned wi thin the video processor

22, is large enough.to atbommudatreptdgram guidpesi atpaguédle, semdaind 3ot
otherw se used yheted Neg SRS, Afod¥kdmpiE every 30 minutes. The repetition
rate is relatively frequent, the goal being that a subscriber turning
on his receiver can access a programming menu substantially
5 immediately. This is possible because the amount of data contained
in the master guide is relatively limited.

A much more comprehensive program guide, termed a
special guide 260, is also formed by the scheduler, and includes all
programming information for a period of the following thirty days,

10 for example. This is a significant amount of data, but the system
designers had decided it would benefit subscribers to be able to
schedule their viewing over longer periods (weeks or a month). The
special program guide is a packet data program that is applied to
only one of the transmitters and thus is available on only one of the

15 transponders, albeit that the particular transponder may change day
to day or hour to hour in accordance with transmitter bandwidth
availability and other scheduling requirements. The SCID of the
special guide is variable and is assigned by the scheduler. The
location of the special guide is listed in the master guide along with

20 other programming.

In a preferred embodiment, the master guide is formed
as four sequential blocks of data designated;

SEGM : APGD : CSSM1...CSSMnseg : PISM1....PISMnseg.
The special guide on the other hand is partitioned into a plurality of

25 segments (from 1 to 16) with an index "nseg" indicating the current
number of segments éomprising the special guide. Each segment
carries program information for one or more channels, which range
from 100 to 999 and each segment includes two sequential blocks of
data;

30 CSSMI1...CSSMnseg : PISML1....PISMnseg.

The CSSM block is a channel to service_id segment map.
This includes data describing channels (channel name, call letters,
channel number, type,...) which are in the corresponding segment.
The PISM block contains linked lists of program information (title,

35 start time, duration, rating, category,...) that are on each channel
described in the corresponding CSSM.

The SEGM block contained in the master guide includes
information about the partitioning of the channel space into

|

e v s
IS

REPLACE(V’!FZE\E‘ 5 T

N 4
y

16 JUL 19
' B



10 processed. During intervals when it is desired to use
the speci al guide, the SCID detector is conditioned to sel ect special
gui de packets and store their payloads in the buffer nenory 15 as

t hough it were conpressed video data. The video processor is
conditioned 15 by the [err]PC to request data from the buffer nenory

bl ock allotted the special guide SCID; This data is witten to the

vi deo processor menory as if it were conpressed video data. In this
mode, the seygindes ahdntiel nusitgir vefn spgmeonist y, Thdh -G Me dgpediadk guitbles

data is stored, scgmc@tsn{ﬁ%ﬁ]m%stmet sBEdih Y §RidNd TRY hsci oasied Eeh@ldsve! Y
rapidly. 20 . en the Specital guide |s tranlsmté ed as segnents
mul ti pl exed andiig8fana| guidsammt s¥hidhe RS ICAESr OLHER ofPeCIalmEdde segmegisess

the nmaster guideei activie dndf fieeirmbomationl §i. anditecgartibelar, transpoageent nmap and
Coomentss "She AL AT IE S i, on Mgt abpg
requi site channEles ABHDaiakhFamingeBIqedams priqrmatign; aelating to sadngmegdand
to condition thgede Buddt ast@emko184led¢h fheeabove data base record.

The time span of the programming data included in the
master guide is determined by the amount of memory available for

10 processing the guide in the receiver. The exemplary system
described allows for a master guide of 242 packets of 127 bytes
each of data. Current data for all channels is included in the master
guide, and as much future programming data as will fit within the
30Kbytes of master guide space. This results in approximately two

* 15 hours of program data.

Special guides are not limited by memory constraints,
but rather by bandwidth. To minimize bandwidth demands upon
the system by the special guide, the special guide segments are
arbitrarily limited to 750 packets of 127 bytes, or approximately

20 95Kbytes per segment and a total of 1.5Mbytes for all 16 segments.

Each special guide segment is assigned a different SCID,
and different ones of the segments may be transmitted on different
transponders so that special guide data is substantially evenly
distributed amongst all of the transponders.

25 FIGURE 4 illustrates in block form, a portion of an
exemplary AVD receiver. Transmitted AVD signal is captured by an
antenna 5 and coupled to a tuner-demodulator 6. The tuner is
controlled by the pPC to select a desired transponder carrier
frequency. The selected carrier is demodulated and the modulating

30 signal is output from the tuner-demodulator 6 in binary form. The
modulating signal is applied to a forward error correcting circuit,
FEC, 7, which corrects correctable errors and generates an error
signal for respective signal packets which contain non-correctable
errors. The FEC provides a time division multiplexed packet signal

35 including a plurality of programs one of which is the master
program guide.

The packet stream from the FEC is applied to a transport
processor 8. The transport processor includes circuit elements for

16 JUL 1996
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correspondi ng packets. Preferably all segnents on a channel wll be

extracted before tuning another channel. It is also preferred that

t he respective channels be tuned in ascending or descending order 3 0 to
m nim ze resynchroni zation tinme between channel s. A
[err]PC interface is incorporated in the video processor 22 to
permt reading data fromthe video processorynenory by the [err] PC
The [err] PC cont aj ns prograns search routines with ~information
filters of knowi®tyhép ©Bhe?lni Pc‘cgﬁ(é Yt gnuBimex ey skt Icym.

mani pul ate the siecymingu(dscdanblingbi approgiriatef pableets, and sjpecdtalg guede
data is CO”CWr%ENx.‘écagé’ylbé@%/?froﬁﬁ%'epé&g}‘aﬁ&k%ftsth?n the trandpbd PRGOS,

d t wer
acconpl i shed as fas n9e applied to a decryptor 10 and to

e pac et stream from the F
S an SCID detector 9. At system start up, the system controller or uPC
17 is programn'wd to condition the SCID detector to detect
occurrences of packets containing the master guide SCID. On
detection of master guide packets, the SCID detector 9, conditions
the memory DMA circuitry 11 to store the master guide packet

10 payloads in a predetermined block of a rate buffer memory 15. The
uPC, responsive to user commands input via a user interface 16,
scans this block of memory for program data to determine the SCIDs
associated with program components of the program which the user
wishes to view. These SCIDs are applied to the SCID detector 9 to

15 condition it to select the desired program service components. The
memory DMA 11, in cooperation with the transport controller 13
and the pPC assigns respective blocks of the rate buffer memory 15
to respective service components associated with the selected SCIDs.
As packets which contain the selected SCIDs are detected, the DMA

20 11, loads their payloads in the corresponding memory blocks. As
respective service component processors 21-24 need data, they
request it of DMA 11 through the transport controller 13. Controller-
13 arbitrates memory access contention between read and write
demands of the various elements according to a predetermined

25 priority to satisfy all elements. Blocks of the memory 15 that are
assigned for storage of particular service components, such as video
and audio, are in effect conditioned to operate as first-in-first-out
memories (FIFOS), each with a storage capacity of several packet
payloads.

30 In this example, the transport processor includes a
header and error code decoder 12 which is a dual purpose matched
filter. In one mode it determines which of packets of entitlement
data a particular subscriber is entitled to accept. In a second mode
it is programmed to search for particular start codes in payloads of

35 video service data. Detection of the desired parameters in either
mode condition the memory addressing circuitry to either reset or
not reset particular memory address pointers. The transport
processor also includes a smart card interface 14. The smart card

o ——————————— 4
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- 12 - commands. Since no extra nenory is included to accomobdate the

speci al guide, costs are accordingly contai ned. The
mani pul ati on of the special guide requires display of portions of the
gui de. The special guide data is transmtted in a data 5 format not as
conpressed or non-conpressed video signal. To di spl ay special guide
I nformation, the [err]PC sel ects the infornpgion for di splay and

appl i es this data to an on screen di spl ay devi ce (OSD) 19. Wien the

program gui de iCHECAgMERIGN dt 6B heatbDvuhl the recciwpnopeleize fliie entire
screen for the dimapli anrofcangivisab grocdesdrexthiol déhirolet Redestladoa pangd Qar

program comran ré&%&éuﬁﬁl taﬁ;[ Q5 &Y, tlh{@ﬁ'iaulon andM.iﬁn ﬁhgﬁ% ibs D8l gly

deconpressed, t era in co o over
desired text nafeedesp Wm‘d‘é@)ﬁ‘?ﬁaﬂ@@. service providers. The smart card

5 utilizes the entitlement data mentioned above. Neither the smart
card interface 14 or the decoder 12 are particularly relevant to the
invention, except for the fact that the smart card requires memory.

As mentioned previously, it is a design objective to
produce receiver apparatus at relatively low cost. To do so the

10 receiver memory has been minimized. This is accomplished, at least
in part, by multiplexing a single memory for a plurality of uses.
This memory, the rate buffer memory 15, is multiplexed between
operating as a compressed video rate buffer, a compressed audio
rate buffer, master guide storage, smart card memory, uPC working

15 memory and uPC storage. Even with all of these uses the memory
15 can be kept to 256K bytes. This is only possible because the
program guide is split between the master and special guides. The
master guide data is relatively small and hence consumes little
memory space. The entirety of the memory 15 is not large enough

20 to contain the special guide. |

The master guide, once received is retained in the rate
buffer memory, albeit it is periodically updated. Master guide
retention allows instantaneous channel changes because the
associated SCIDs are always available. If the master guide were

25 dropped after each channel selection, a delay would be incurred
between channel selections while the master guide was reloaded.

During intervals that the special guide is to be processed,
scanned, and/or mahipulated, no other services will be processed,
hence the entire buffer memory 15 is available for processing the

30 special guide. Since the memory is not large enough to contain the
entire special- guide at one time, processing of parts of the special
guide would either have to be done iteratively or else the memory
would have to be expanded. The former would entail too long a
process to be favorably accepted by consumers and the latter would

35 undesirably increase the cost of the apparatus.

Both of the foregoing problems regarding the special
guide are circumvented by appropriating use of video
decompression memory for processing the program guide. Video
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FIGURE 5 illustrates an exenplary video processor 22 with a[err]PC
interface to allow reading of data stored in the processor 1 5 nenory.

Al'l of the deconpression nmenory is subsunmed in a single menory 30
which is distinct fromthe buffer menory 15. The vi deo
deconpressor includes a FIFO 31, which has a data i nput bus coupled
to the data output bus of the buffer nenor 15 and a data request bus

connected to the transport processor 2 0 “controller and a data output bus
coupled to an §iddhpalssion reqIREDry/ @aiavdlys largbutbdig avideocsecpnpridasi on

operation the FElIEFO .31 requ : epqg@ K b r for
deconpr essi on. fiemory ﬁ?%‘%ﬁcﬁ@cg‘z{ :dcggbﬂ“ggsmg?b?t y!t@ecslgon(%%aps)f;%q'ilézasfr 4-bi t
words to the one framgopf/tdea @ishlay MemABselwa- BRIeHoPHSIMRE ci%at ed t hey

a& 3 25 | oadedp'tddig%herﬁxic@ti@ahnpl?é\we@omatg aftdrmes s emdprfamhdedy bikih e

addr ess generat or : | 0 t.peHRA t he
control of heSté’(ﬁ%ﬁeesfgpgéczglk@?glré%?agg%r@l%gr etg E)y t.lg(l%g%p%@%g_esgg& lLve
circuit apparatesompressing Hex3daspegr 6ap oN [ISE respluskomedmages thet Frauiredr ess

generat or 33 i gnedniydi€ aBBahi e MPRSPONSIMGUWRESY | thid imemory is subsumed
within the video processor 22, is large enough to accommodate the
special guide, and is not otherwise used when the special guide is

10 processed.

During intervals when it is desired to use the special
guide, the SCID detector is conditioned to select special guide
packets and store their payloads in the buffer memory 15 as though
it were compressed video data. The video processor is conditioned

15 Dby the uPC to request data from the buffer memory block allotted
the special guide SCID. This data is written to the video processor
memory as if it were compressed video data. In this mode, the
video channel is given priority, thus the special guide data is stored
as fast as it arrives and may be loaded relatively rapidly.

20 When the special guide is transmitted as segments
multiplexed amongst all channels, the microprocessor 17 must
access the master guide in the buffer memory 15 and scan the
segment map and APGD data block to determine channels and SCIDs
of the respective segments. The microprocessor 17 is programmed

25 to tune to the requisite channels containing the desired special guide
segments and to condition the SCID detector to select the
corresponding packets. Preferably all segments on a channel will be
extracted before tuning another channel. It is also preferred that
the respective channels be tuned in ascending or descending order

30 to minimize resynchronization time between channels.

A uPC interface is incorporated in the video processor 22
to permit reading data from the video processor memory by the
uwPC. The pPC contains programs (e.g. search routines with
information filters of known type) to permit the viewer to

35 conveniently manipulate the special guide data. -Since all of the
special guide data is concurrently available, manipulation of the
data may be accomplished as fast as the viewer can change
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3 0 provided by the respective deconpression circuits, and programred
to wite and read video data to and fromnenory according to a

predet erm ned set of deconpression stinuli vectors. _ The
deconpression I C includes a start code detector 32 a vari abl e | ength
decoder, 34 and an el enent 35 which includes an 3 5 inverse run length
decoder | RLD, an inverse quantizer, | QUANT, an I nverse di screet
cosine transformer, |IDCT, and a predictor;!RREDI CT. Data fromthe

mermory is shut tL'OﬁQHBr?dsandSxercgrrhgngxlp?try\@ﬁ\%rVar P uded to 9(':1ceosmmfod£tgetshea,
functional elenents, 1 n

special guide, costs are accordingly contained.
The manipulation of the special guide requires display of
portions of the guide. The special guide data is transmitted in a data
5 format not as cempressed or non-compressed video signai. To
display special guide information, the uPC selects the information for
display and applies this data to an on screen display device (OSD)
19. When the program guide is being manipulated the OSD will
monopolize the entire screen for the display of special guide text or
10  other data and/or program command structure. At other times,
when video is being decompressed, the OSD operates in conventional
fashion to overlay desired text material on video images.
FIGURE 5 illustrates an exemplary video processor 22
with a uPC interface to allow reading of data stored in the processor
15  memory. All of the decompression memory is subsumed in a single
memory 30 which is distinct from the buffer memory 15.
The video decompressor includes a FIFO 31, which has a
data input bus coupled to the data output bus of the buffer memory
15 and a data request bus connected to the transport processor
20 controller and a data output bus coupled to an internal
memory/data bus. During video decompression operation the FIFO
31 requests data of the memory 15 as required for decompression.
FIFO 31 accepts data as 8-bit bytes and applies 64-bit words to the
memory/data bus. As these 64-bit words are created they are
25 loaded into the external DRAM 30 at addresses provided by the
address generator 33. Data is also read from the DRAM 30 under
the control of the address generator 33 as required by the
respective circuit apparatus within the decompression IC. In effect
the address generator 33 is a state machine, responsive to sumull
30 provided by the respective decompressmn circuits, and programmed
to write and read video data to and from memory according to a
predetermined set of decompression stimuli vectors. '
The decompression IC includes a start code detector 32 a
variable length decoder, 34 and an element 35 which includes an
35 inverse run length decoder IRLD, an inverse quantizer, IQUANT, an
inverse discreet cosine transformer, IDCT, and a predictor, PREDICT.
Data from the memory is shuttled to and from and between various
ones of these functional elements, in a known manner,
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- 13- deconpress the conpressed MPEG vi deo data. The operations of the
respective deconpression functions is coordinated by a controller 38,
which in large part is also a state machine. The controller 38 is
responsive to stinuli produced by various of the deconpression 5

el ements and data received from the nenory/data bus via a menory |1/ 0O
unit 36. Conpressed video data is in 4:2:0format, thus raw
deconpressed video data is provided in 4:2:0 format. This raw )
deconpressed vitEo eSS ithe AN PEASTD MPHGs plidso uhite. 37 hewhpehtions of the

i nt er pol at es t hespestivg dﬁ]?ohtpramuhd&n??ct}dr@e@s ot rdindtéd |4t1))21 2 c',fd?ﬁfﬁﬂer 10
Deconpr essi on cid cyi : | ener of s curre avail |.a .
fromngi fferent ij%n%h?,({sryéﬁd#% i’é% ;Eng?sgbfeséfmeopﬁcﬁil%e'i %@%tCPBH.Oh‘”_& 1S

A control bus iT§RPRUNA StipelicBirduseieby 38atipufh ef Ithof decompressien
deconpr essob f wieireanaland exent @cenedudidty te meaREYy/datObus via Upit 36. A

[err]PC int erf%grr{.o?yai/é)o uﬁﬂ”@%?t %Ior'%lgretspéad qugécg ° atztx)uiss’ inmql:f:B format, thus
raw decompressed video data is provided in 4:2:0 format. This raw
decompressed video data is applied to a display unit 37, which
interpolates the raw video to provide a video output in 4:2:2 format.

10 Decompression circuitry of this general form is currently available
from different vendors and is not the object of this invention.
A control bus interconnects the controller 38 with all of
the decompressor functional elements including the memory I/O
unit 36. A pPC interface is also connected to the control bus, which
15 provides a means of communication with a pPC external to the
decompressor IC. It is anticipated that some level of interactivity
will be incorporated into the transmission service, and at times this
interactivity may not involve video. In these instances it may be
desired to inhibit any operation of the decompressor IC, or condition
20 it to provide a predetermined static display for example. These and -
other functions may be programmed into the controller and
triggered by the pPC via the uPC interface 39.
To write special guide data to the DRAM 30 all that is
required is that the decompression IC be instructed that the SCID
25 associated with the special guide represents a video service. The
decompression IC will accept the special guide data as if it were
compressed video and write it to the DRAM. Normal decompression
processing must be suspended to preclude decompression
operations redistributing the stored special guide information within
30 the DRAM. Decompression suspension is effected by the pPC when
the special guide SCID is associated with the video decompressor.
Reading of special guide data from the DRAM 30
involves suspending normal operation of the controller 38 via the
uPC interface 39, and accessing the DRAM 30 via the address
35 generator 33 and the memory I/O 36. One of the normal functions
of the controller 38 is to apply memory address start pointers to the
memory address generator, to access specific compressed data in the
DRAM, which compressed data establishes the parameters by which
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15 provides a neans of comrunication with a [err]PC external to the

deconpressor IC. It is anticipated that some |evel of interactivity
wi |l be incorporated into the transm ssion service, and at tines this
interactivity may not involve video. 1In these instances it may be

desired to inhibit any operation of the deconpressor IC, or condition 2 0O
it to provide a predeterm ned static di spl'é&1 for exanple. These and

ot her functi ongjcaBPEs sps P HHIMBdLd PRI LONTHA |@Mc@Rskility maf "boIer ed
by the [err]PC via th Toowite

[err] PC inter . _ , ;
speci al gui de d’a\ilgcfjoﬁlrh%c _M838“°a|d[?§ﬁ'£§% do read Sﬁsétfﬁiﬁléﬂci%a‘?-haﬂ hghe
deconpr essi on 'G Bee icastroliet ad atrangeddo SEIcPpR Bidresss poimersd ngim Hthe heP C

speci al guide rgar@psnRt Same kdleeS QHYIGE- %en-@?%or. In HGSOMRLESS <BRcikE Wil
accept the gpeci al quiide data | f E‘t e gi nd
0

wite it toothd"DRRM RIHHRES 8@38%? may be a%?gggrggﬁg Vlt ge ata
suspended to prreed UdemdeeolR &84i3h is couplabes aheorsntradbsd vidbuhé ng t he
S onc hec 2 ey O RIOPLMLIN e AR BECaIRL P
associ at ed Wi tﬁ)l{ htéVtGT’-degrhfedﬁﬁEﬁcéS"seorg.'b“ bytes are thereafter transferred via
the uPC interface 39 to the pPC 17 wherein they may be used as
10 menu program data or applied to the rate buffer memory 15 for
subsequent use. During reading of the special guide data from
DRAM, the normal operation of elements 32, 34, 35 and 36 may be
suspended by the controller 38 responsive to pPC commands
provided by the pPC interface 39.
£5 The expanded capability of the overall system, that is,
use of the dedicated video compressor memory for receiving and
storing the special program guide, is effected with substantially no
additional hardware. All that is required is a slight change in the
programming of the controller 38 to accept read address pointers
20 from the uPC interface, and an ability to suspend normal operations
of ones of the decompression functions, changes that one skilled in
the video decompression circuits art can readily make to his specific
hardware/software embodiments.
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Readi ng of special guide data fromthe DRAM 30 I nvol ves suspendi ng

normal operation of the controller 38 via the [err] PC interface 39,
and accessing the DRAM 30 via the address nd the menory
/O 36. One of the normal functions of the g Q'I o apply
menory address start pointers to the menory ad*dresst

access specific conpressed data in the 1 5 DRAM whi ch corrpressed data

establ i shes the paranmeters by which
CLAIMS:

I. A method of transmitting program information on a
system including a plurality of transmission channels characterized
5 by;
forming a master guide containing program information
for a period of less than twelve hours of current programming
information;
forming a special guide containing program information
10 for a period equal to or greater than twenty four hours;
multiplexing- said master guide with program signals on
multiple ones of said plurality of transmission channels;
multiplexing said special guide on only one of said

plurality of transmission channels along with said master guide and
15 said program signals.

2. The method set forth in Claim 1 further characterized
by:
forming said special guide in a plurality of segments; and
20 multiplexing respective segments on said plurality of
transmission channels wherein respective segments are applied to
only one of said plurality of transmission channels.

3. The method of claim 1, characterized in that the steps
25 of forming master and special guides, comprises;
providing respective audio and video program
identifiers (SCIDs) for respective program components;
providing compressed audio and video program
components, segmenting such components into payloads and
30 forming respective component packets including a payload and a
corresponding SCID;
forming a database including program information for an
extended period of days, said database including program names,
component SCIDs, program times and channel information;
35 segmenting at least part of the information in said
database into special guides of program information associated with

respective channels, and forming packets of special guide program
information with an associated SCID;
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deconpressi on should be performed. This sane facility may be utilized

for accessing the DRAM 30 to read speci al guide data. That I's, the
controller is arranged to accept address pointers frﬁmﬂgﬁl”[ H and
apply sane to the address generator. |In this manner nl , , nory

| ocations of the DRAM nay be addressed by the [err]PC. Datta ® s read from
the DRAM 30 is coupled to the control bus Mifa the rrem)ry /O which

converts 64-bit nmenory o:}t‘put wor ds lto f % 8- . % § The
respective 8-bit bytes ar&DHer eaf Rt £f JNEPEPFEN idgntiTyin t?ﬁéd[%ﬁer‘]“ﬁc
interface 39 toguikes [avdr hP@clatcdh®CED, t hey may be used as 10 menu

program data or applied fbpmtrrge 4 &bt fueac rmmrdyngl%aﬁ@rtamc andsybsequent
use. During reading of the spec) al gé’d"ﬁ’é ata f

LM b‘ERA Bormal
operation of el RH&INs OfoPropramging, y {Prpdnciu qusg osé’ﬂc'rﬁly %‘h‘
control l er 38 raspatisidiegt saidem4sRe (gm’dmndso payloaq:,row ded by the [err] PC

interface 39. 15 form]g érhﬁ\a ?&Pa at ed‘fﬂ?gﬂdl | {100 aEi?@tsoﬁﬁ:rh%lh]gor

system that is, ed| €0 conpressor menory
recei ving and master gUIdC SC

prov1d1ng a plurality of transmission channels;
time division multiplexing packets of said master guide,
10 packets of respective audio and video programs and packets of said
special guides for transmission on said plurality of transmission
channels whereby said master guide is duplicated on a majority of
said plurality transmission channels and said special guides are

substantially not duplicated on said plurality of transmission
15 channels.

4. Apparatus for performing the method of claim 1,
characterized by:

a plurality of transmitting channels;

20 a plurality of packet A/V program generators;

a scheduler for generating a list of said packet A/V
programs including information relating to transmission times,
program identifiers, and miscellaneous information related to
respective packet A/V programs; said scheduler being programmed

25 to generate a master guide packet signal containing a portion of data
from said list relevant to a predetermined viewing period, and to
generate a special guide packet signal containing a greater portion of
data from said list relevant to a viewing period significantly longer
than said predetermined viewing period; and

30 multiplexing means for multiplexing said master guide
packet signal with respective said packet A/V programs on
substantially every channel, and for multiplexing said special guide
with A/V programs on only one of said channels.
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storing the special programguide, is effected with substantially no
addi tional hardware. Al that is required is a slight cha ein
progranm ng of the controller 38 to accept read adiﬁﬁ! UE Hutmﬂ from
the [err]PC interface, and an ability to suspend n

ones of the deconpression functions, changds' that one Skl led in the

vi deo deconpression circuits art can readily nmake to his specific

I gents. : : : .
har dwar e/ sof tware embodi SEM R apparatus set forth in claim 4, characterized in

that said scheduler genecrates said special guide in segments of

cxclusive data, with each segment comprising a packet signal, and
saild multiplexing means distributes respective segment packet
5 signals of said special guide amongst said plurality of channels.

6. The apparatus set forth in claim 5, characterized in
that said scheduler is further programmed to include information

interrelating said respective segment packet signals in said master
10 guide packet signal.

7. Apparatus for receiving compressed audio/video
(A/V) packet signals time division multiplexed with program guide
information, said A/V signals transmitted in packet format with

I'5 respective A/V components identified by respective SCIDs, said
program information being transmitted in a master guide packet
signal including limited viewing information relating to a
predetermined viewing period and also transmitted in a special
guide packet signal including expanded viewing information related

20 to a relatively long viewing period compared with said
predetermined viewing period, said apparatus characterized by:

a detector (6,7) for detecting transmitted said A/V
packet signals with time division multiplexed program guide
information;

25 a transport processor (8), coupled to said detector for
selecting signal packets of desired A/V packet signals, master guide
packet signals and special guide packet signals, said transport
processor separating payload information from respective packets;

a video signal decompressor (22), coupled to said

30 transport processor, for decompressing A/V program video signal
components, said video signal decompressor including memory
means (30) for use in decompressing compressed video signal, a
memory interface (32,33) for writing compressed video payloads to
said memory means, and a microprocessor interface (39) for

35 communicating data to said decompressor and for accessing data
from said memory means;

a microprocessor (17) for conditioning said transport
processor to select A/V program signal packets to said video signal

decompressor for decompressio d wherein said microprocessor
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CLAI M5: CLAI Ms: 1. A nethod of transmitting program

information on a systemincluding a plurality of transm ssion chann
characterized 5 by; formng a mastﬁ!ll "ﬂﬂll‘t\ H'I“‘ng
program i nformation for a period of several hou

pr ogr amm ng i nf or mati on; 18- forming a speC| al gui de

cont ai ni ng program i nformation 10 for a period of at | east several
mul ti pl exing said naster guide with p ram S|g on i pl e ones
of said plural it y"cePORY ¥hsfi §§‘Froﬁ"8H8ergl gondition iy ‘”'“i"”‘nhﬁ‘ic’vbﬁ"éx} hg

said special gukteioprogrdry guielcofighal chackets phdr & icopdofort rsankmilded on
channel s al ong ju

St g r I
5> The method Secgpg)??ﬂnsgrnﬁ) Vg{‘}% lHr? rrat d%“%ﬁa?%@?é?‘?a(z&ggg A oadsInal Srid
memory means as compressc video.

days;

5
8. The apparatus set forth in claim 7 characterized in
that said apparatus further includes:
on-screen-display means; and
said microprocessor, responsive to user control, scans at
10 least a portion of program guide information stored in said memory
means and conditions said on-screen-display apparatus to display
the scanned special guide information.

9. The apparatus set forth in claim 7 characterized in
15 that said special guide packet signal is transmitted in segments, each
segment being a packet signal with packets of different segments
being identified with a different identifier (SCID) and with different
segments being transmitted on different channels, and wherein said
master guide signal includes information identifying and relating
20 said respective segments, for application to said memory means.

10. The apparatus set forth in claim 7 characterized in
that said microprocessor is programmed to condition said video
signal decompressor to respond t0 miCroprocessor memory

25 addresses when said memory means is storing special guide
information.

11. The apparatus set forth in claim 10 characterized in '
that said video signal decompressor includes:
30 an address generator, responsive to pointers for
generating addresses for application to said memory means;
means coupled between said microprocessor interface
and said address generator for coupling pointers provided by said
microprocessor to said address generator.
35
12. The apparatus set forth in claim 7 further
characterized by:
a rate buffer; and
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by: forn{ng said special guide in a plurality of segnents;
and 20 mul tipl exi ng respective segnents on said plurality of

ot oot @ ol el it cansmronron enanarer S (MY ﬂliﬂll?lmﬂlnhhe"“' ’
met hod of claiml, characterized in that theYsteps 2 5° of fbrm ng naster

and speci al guides, conprises; providi ng respectlve audi o
and vi deo program i dentifi ers (SCIDs) for respective
conponent s; whereyy giidi HgNeRfipr BEEESS Cﬁp(?hé(ﬁd ‘g’ég SpPlgram

conponents, segiemipong Rk bLsconpenentstei bubfepaydnsiads yhoats 3f0tra1ﬁs:prqn ng
rs(asg_e(:t lve Conp;g):{%q\%{s B?zfpi%%tu?)lé(pcf{rgm N9i A rQﬂ'ylbg %I rapf @id videq GRERASPONi ng

at abase i ncluding programinfornation for
an ext endetr YBPF & f days sai d dat abase includi ng program nanes,
conponent SGI Ds, programtinmes and channel information;

13. The apparatus set forth in claim 12 characterized in
that said master program guide payloads are stored and accessed by
said microprocessor in said rate buffer, and only said special
program guide payloads are applied to said memory means.

10

14. A method of operating receiver apparatus for
receiving a signal including at least compressed video data, and
program guide data.transmitted as a smaller master guide and a
larger special guide, said receiver including a microprocessor

15 controller, a rate buffer memory, a video decompressor and
associated decompressor memory, said method characterized by:
detecting transmitted signal including at least
compressed video data, and program guide data;

selecting from said signal said master guide and

20 applying said master guide to said rate buffer memory for storage
and access by said microprocessor controller;

scanning said master guide stored in said rate buffer
memory with said microprocessor controller for determining
parameters of said special guide to enable selection of said special

25 guide from said signal;

selecting said special guide and - storing said special guide
in said decompressor memory;

scanning' said special guide stored in said decompressor

memory with said microprocessor controller for determining future
30 program viewing information.
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35 segnenting at |east part of the information in said
dat abase i nto special guides of programinformation associated with
respective channels, and form ng packets of special guide program

informati on with an associ ated SCI D; 5.
Apparatus for receiving conpressed audi o/ vit@eo (A/V) packet signals
time division multiplexed with program guide I nformation, said AV

signals transmitted in pacRKRANSHMESTIRN AMDL RECEPTION OF PROGRAM INFORMATION

ABSTRACT
In a packet audio/video signal transmission system,
program guide information is formed as a master guide (250) and a
5 special guide (260). The master guide contains programming
information for the period of the current several hours. The special
guide contains programming information for the next thirty days,
for example. The master guide is sent as a service on each carrier or
transponder (210-230, 240) to render it readily available regardless
10 of the carrier frequency to which the receiver is tuned. The special
guide (260) is transmitted on only one of the carriers (transponders)
to minimize use of system bandwidth.
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15 respective A/IV conponents identified by respective SClDs, said

programinformation being transmtted in a naster guide packet si gnal
including limted viewing information relating to a pr edet er mi ned
view ng period and also transmtted in a speci al gui de packet signal

i ncludi ng expanded view ng information related 20 to a relatively |ong

vi ewi ng period conpared with said predeterm ned view ng period, said
apparatus characterized by: a detector (6,7) for detecting
transmtted said A/V packet signAVg wth tgd di vi sion mul ti pl exed
program gui de information; 2 5 tjﬁ)rjansport processor (8),

coupled to said detector for sel ecting si | Npackets of desired AV
packet signals, master guide packet si sf{ and\ speci al gui de packet
signals, said transport processor i g payyoad information from
respective packets; nal deconpressor (22),
coupled to said 3 0 transport
vi deo si gnal conponent s i i deo signal deconpressor including
menory
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means (30) for use in deconpressing conpressed video signal, a menory

interface (32,33) for witing conpressed video payloads to sai d nenory
means, and a microprocessor interface (39) for 3 5 comunicating data to
sai d deconpressor and for accessing data fromsaid nenory neans;
a mcroprocessor (17) for conditioning said transport processor to
sel ect A/V program signal packets to said video signal deconpr essor
for deconpression, and wherein said mcroprocessor wherein
said transport processor applies payl oads of transport packets to
said rate buffer, and pay | oads of %gﬁpsport packets are coupled from
said rate buffer to s dDVIdeO sig deconpr essor
i
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I's responsive to user control to condition said transport processor to
sel ect program gui de signal packets and to condition said video
deconpressor to wite program guide signal packet payloads in said

menory neans (30) as conpressed video. 5 6. The appar at us
set forth in claim5 characterized in t hat said apparatus further

I ncl udes: on-screen-di spl ay neans; and sai d
m croprocessor, responsive to user control, scans at 10 | east a portion
of program guide information stored in said nenory means and
conditions said on-screen-display apparatus to display t he scanned

speci al guide information.
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7. The apparatus set forth in claim5 characterized in 15 that said
speci al guide packet signal is transmtted in segnents, each segnent
bei ng a packet signal with packets of different segnents bei ng
identified with a different identifier (SCl R} and with different

segnents being transmtted on different chéitiel s, and wherein said

mast er gui de signal includes information identifying and relating 20 sai d
respective segnments, for appRMMAPTION AND BEGERTIRN1BF PROGRIMSINFORMATION

8. The apparatus set forth in claim 5 characterized in that said

i croprocessor is progranmed to conditi ofBEREEE vi deo si gnal

deconpressor to respond I 4r gaaker ogesdivpvideBneignal Ganmdibskaseayswmen sai d
memory means 1§88 96 "ELidReHBImAHbACis formdd' A" TBHQfr guide (250) and a
5 special guide (260). The master guide contains programming
information for the period of the current several hours. The special
guide contains ,programming information for the next thirty days,
for example. The master guide is sent as a service on each carrier or
transponder (210-230, 240) to render it readily available regardless
10 of the carrier frequency to which the receiver is tuned. The special
guide (260) is transmitted on only one of the carriers (transponders)
to minimize use of system bandwidth.
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s

comuimmn e a
i ncludes: 3 0 an address generator,
generating addresses for application to

vi si gnal deconpressor
regbonsi ve to pointers for

e

safd nenory neans; means coupl ed bet ween said

m cr ssor i s o d i €S 96@FIgLAT Or TOr coupling

poimr ovi de 'nglFIdREPGR\' cr Jpxsr%olcessor to said address generator.
TEXT OF THE ABSTRACT

TRANSMISSION AND RECEPTION OF PROGRAM INFORMATION

In a packet audio/video signal transmission system, program guide information is formed as a
master guide (250) and a special guide (260). The master guide (250) contains programming
information for the period of the current several hours. The special guide (260) contains
programming information for the next thirty days, for example. The master guide (250) is sent
as a service on each carrier or transponder (210-230, 240) to render it readily available
regardless of the carrier frequency to which the receiver is tuned. The special guide (260) is
transmitted on only one of the carriers (transponders) to minimise use of system bandwidth.

Fig. 2
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10. A nethod of operating receiver apparatus for receiving a s(‘én’af”

I ncl udi ng at | east conpressed video data, and program gui de data
transmtted as a snmaller master guide and a | ar ger special guide, said
receiver including a mcroprocessor 5 controller, ry,
a video deconpressor and associ ated deganpressor mmmwmwmrmm
characterized by: detecting transmtted=*signat imclsudeng at

| east conpridsaBdSvi deo data, and program gui de dat a;
selecting fromsaid signal said naster guide and 10 appl yi ng said naster

guide to said rate buff er 1”‘9%%@(% %tfo{rﬁE‘l?mmmg g'?g%ég’t:'ﬁﬁorqyaﬁﬁ' g

mcroprocessor control]e scannin mast er gul

stored in said rsé(tsk"“?)u‘fnlcé‘l‘dmg a rﬂ’é‘t‘féll‘WV\Pf htransBisieR ofhovess shataseratd er
for determ nbng by; parameters of said special guide to enabl e sel ection

Of_sai d speci al ‘15 gui d?orfrﬁl(?\@ Sg'hzgsténl Ig%l]ﬂldgw ntaining programS le66GhA RGN

sai d special guide and storing said spec al d deconpressor
menory; for a period of several hours of current programming

information;
forming a special guide containing program mformatmn
10 for a period of at least several days;
multiplexing: said master guide with program signals on
multiple ones of said plurality of transmission channels;
multiplexing said special guide on only one of said
plurality of transmission channels along with said master guide and
15 said program signals.

2. The method set forth in Claim 1 further characterized
by:
forming said special guide in a plurality of segments; and
20 multiplexing respective segments on said plurality of
transmission channels wherein respective segments are applied to
only one of said plurality of transmission channels.

3. The method of claim 1, characterized in that the steps

25 of forming master and special guides, comprises;

providing respective audio and video program
identifiers (SCIDs) for respective program components;

providing compressed audio and video program
components, segmenting such components into payloads and

30 forming rcspectivé component packets including a payload and a
corresponding SCID;

forming a database including program information for an
extended period of days, said database including program names,
component SCIDs, program times and channel information;

35 segmenting at least part of the information in said
database into special guides of program information associated with
respective channels, and forming packets of special guide program
information with an assocjated SCID;




scanni ng said special guide stored in said deconpressor menory with

said m croprocessor controller for determning fut Vi ew ng
i nf or mati on. AR O R
* [ L M S *

5. Apparatus for receiving compressed audio/video
(A/V) packet signals time division multiplexed with program guide
information, said A/V signals transmitted in packet format with

IS5 respective A/V components identified by respective SCIDs, said
program information being transmitted in a master guide packet
signal including limited viewing information relating to a
predetermined viewing period and also transmitted in a special
gutde packet signal including expanded viewing information related

20 to a relatively long viewing period compared with said
predetermined viewing period, said apparatus characterized by:

a detector (6,7) for detecting transmitted said A/V
packet signals with time division multiplexed program guide
information;

25 a transport processor (8), coupled to said detector for
selecting signal packets of desired A/V packet signals, master guide
packet signals and special guide packet signals, said transport
processor separating payload information from respective packets;

a video signal decompressor (22), coupled to said

30 transport processor, for decompressing A/V program video signal
components, said video signal decompressor including memory
means (30) for use in decompressing compressed video signal, a
memory interface (32,33) for writing compressed video payloads to
said memory means, and a microprocessor interface (39) for

35 communicating data to said decompressor and for accessing data
from said memory means;

a microprocessor (17) for conditioning said transport
processor to select A/V program signal packets to said video signal
decompressor for decompression, and wherein said microprocessor

wherein said transport processor applies payloads of
transport packets to said rate buffer, and payloads of transport

packets are coupled from said rate buffer to said video signal
decompressor.
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is responsive (o user control to condition said transport processor o
select program guide signal packets and to condition said video
decompressor to write program guide signal packet payloads in said
memory means (30) as compressed video.

6. The apparatus set forth in claim 5 characterized in
that said apparatus further includes:

on-screen-display means; and

sald microprocessor, responsive to user control, scans at
least a portion of program guide information stored in said memory
means and conditions said on-screen-display apparatus to display
the scanned special guide information.

7. The apparatus set forth in claim 5 characterized in
that said special guide packet signal is transmitted in segments, each
segment being a packet signal with packets of different segments
being identified with a different identifier (SCID) and with different
segments being transmitted on different channels, and wherein said
master guide signal includes information identifying and relating
said respective segments, for application to said memory means.

8 . The apparatus set forth in claim 5 characterized in
that said microprocessor is programmed to condition said video
signal decompressor to respond to microprocessor memory
addresses when said memory means is storing special guide
information.

9. The apparatus set forth in claim 8 characterized in
that said video signal decompressor includes:

an address generator, responsive to pointers for
generating addresses for application to said memory means;

means coupled between said microprocessor interface
and said address generator for coupling pointers provided by said
microprocessor to said address generator.
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10. A method of operating receiver apparatus for
receiving a signal including at least compressed video data, and
program guide data.transmitted as a smaller master guide and a
larger special guide, said receiver including a microprocessor
controller, a rate buffer memory, a video decompressor and
associated decompressor memory, said method characterized by:

detecting transmitted signal including at least
compressed video data, and program guide data;

selecting from said signal said master guide and
applying said master guide to said rate buffer memory for storage
and access by said microprocessor controller;

scanning said master guide stored in said rate buffer
memory with said microprocessor controller for determining
parameters of said special guide to enable selection of said special
guide from said signal;

selecting said special guide and storing said special guide
in said decompressor memory;

scanning' said special guide stored in said decompressor
memory with said microprocessor controller for determining future
program viewing information.




