; e3edgl | nrb8op6gTdgnmyE METHOD FOR FORMATTI NG COMPRESSED VI DEO wwwmm
TRANSPORT CELLS The present invention relates to a method and‘m“

for segmenting conpressed video data into cells or packets for trapgjssion
in a manner to allow a receiver to rapidly recover from occurrences of

m ssing data or corrupted data. The_Myving Picture Experts Goup (MPEG are
1 0 establishing a standard for trafsni ssi on and storage of video data
primarily for use by conputers. This ro'?osed standard is detailed in the
document "I nternational Eﬁgﬁﬁpzﬁpﬁoﬁogﬂﬁ BINGGPMPBRSPBR", 1SO | EC

JT(1/ SC2/ WG1) ) Codi ng of VBEPnGABACINT@STRANSRARE CBERS Audi 0) MPEG 90/ 176
Rev. 2, Dec. 18) 1990. 1 5 The signal protocol is hierarchical or |ayered.
Frames of video data are conpressed in groups of, for exanple) U’Mﬂﬂ’mmm
Respective franmes are either intrafrane encoded (I frames), fo ”Hm
predictive interframe encoded (P frames) or forward/ backward predigdiswe
interframe encoded (B franes). 2 0 Each frane is divided into slices

correspondi ng to horiTast F}esbﬁaggvg@@g§ fefads . 1ol 6 |th8@odt lahges) . The slices
are segmepte crobl ocks consistin matr,i ces of ‘?l‘Fg]r‘?by 16 pi xels.

d |nLo 3! g of.d
The macr oBl BRRA LTS T9h (FEMCHYNE ((AMBresyed Yidsek daBy ifi ¢RilKc&Tval ues, and
two 8 by 8 bhduks fofr tranemissaorcanval maanét) tandllvw? a5 recagmed toonponent s) .
Each of therdhilly Geebvammancocbleicedid ARsLNE] dlYa Y IcoPldiedy and
vertically gubsarrpl I ng conponent chrom nance val‘ues representing respective
16 by 16 ma fbbl ocks. The si gnal protocol calls for a sequence |ayer for

identifying the overalhe sMgwitg tRipwre Vifxmdrtd @reupi (MPEIES age 3 0 sequence
start co roi I i R Nale] 0 Pl ct si ze)
oixel ashOcrbliensie 4 MAIMR AR RS bR CHoBATIIE B g, ° 720
bits, etc. PEMaSUYnoR Hisesbyuepmputeryer This apipiaspd ostapiardiriss, GOP header
}Nlni ch i gcl Ud@ta@l_e_at@ﬂttlﬁﬁ@cu@r\ﬁt”ﬂrﬂ@ﬂ@ti@\a@! @&éﬂni@@ﬁoﬁl ?ﬁ@r}( a br?ke? i gk
ag and ex i .5 gda inchudes a.pi,cture start code
and pi ctur eg;ﬁ%@ag&?gﬁ% pﬁ?ﬂﬁ;@(@ﬁ émg’elr)’i %(ﬁﬂaegf :EIM%’r%r al 2
reference, Bicduipsearnddnsspcisted Andi) MIEGHOOFIF6 Revihebec. vidst B99Gind pi xel
preci si onsfiTagSsighal IpRBtdR ol 689k r&Rdfal dsiNlAydredS FEmeXteNVi@ data. A

| i tart de fol l t he .pi ct I d I tart d d
neader 1 dend Ty At GoRPriolE IREEQURs A e ORIIcs 1oaJBIMES. t he macr obl ock

| ayer whi chRespeartes faasiear arec cdgheanin thefagme dacadedh@ feomed),ock header
data incl Udﬁﬁ\x}ﬁﬁn?kéd’l’cﬁge' Peiletframed WRbugd Nep | ftaaidit bpn, type of encoding

etc. The magrobl | ayer, al sa.l ncl udes noti on vegtarz V\/nf| ch e conmon to
the six bl otk¥% i IEHIGHYS otefkams, ¢neRaed e dBhitsaKeE)-0 data on a
bl ock by2 0l Be&h fasms. isThivzledpiees shoesalcgorasphmlingy vd viesripowdl dimapg f r anmes
of video si m pEi f & of i gna a itting in
conpr essed fgé(}?ds f(%%e Elgf g?_egﬁggg?)bet%%%%a&g?uﬂ? aﬁ%’?%ﬂi E:}'ftgd frames.
Successi vel Pagrtiaeks coasstingr ef qayEicgsref df BM 1@ gpixglst nekle of prior
encoded fr amasroblobkOdry @rwded i Soat |8 uyni8ebledksf bnksninanée gr oup of

pi ctures i s, qn. PEe Gtd el 8neaded- of nahanl be, J TUBdplGLy v ecoani zed
that, in a recéi'ver ecodi errors dué to data’l oss or corruption during
transmi sk o¥ghRl copinapagde thacbugh thack dusid ehromimanosi biacksaareop. | n

or der to pr@aﬁu@h& b?ehﬁﬁQB_ﬂﬂﬁly Oih@fve&ﬁ%lall?r rsﬁb§atﬂﬁﬁn§ Qop@peddntt ant | mage
corruption %pem.al Breca tions nust.be taken.. I—b\i\gvgr (s)%ch precautions are
not i ncl uded PO PABCRPEE Y5S of GG BRRBUEEPEE U NEs “Padli offed primarily for
noi sel ess tmanetileskon Thensighal pAidvol sallsfidrl ¢ stiqgienat layeulfonst system
that delivey « i definiit i i S ( | ihgle 6-MHz

br oadcast g{]dgrqﬁ(fjm@l tgﬁ? sg‘fzél}rglrle?]%ﬁ§ E"Ig?\fé]g%gg{\}gl (IE%X) B’%a%] %éAzgvanced

Tel evi si-ofl TREMEAFE hS@Bhsdei @id( herdyr 1nfrmpatiqheidgpfifying, dBasi gn goal s of
ADTV is _tolaei_mpﬂier, picBired vide] tpixands ahusAzt[gini;i i%tafe Hidey BRI va'tﬁ/,leDEfG or
terrestrial, Si;nul cast transm ssion. e syst em uses

conpr essi onb'ftlcgetgéfzr%’ta tr}uéﬂé?ﬁ Qgi@% HSH5HY s Hglwsfxén &Wi A H'G“Fhz channel .
However t helag®REs hagraugnehtpictuds=GiOP hdaderg whielisinolndei ghstart ggde,
structure (Mffe+&Rae, ci&seﬁct‘i'(ﬁ_’/eﬂa%t,’fzf bRt 1RIKOPRl AR USLERSSn f or

transm siko(? over_ noi sy terrestrll %I ransm ssion medi a. Thi,s

ata. The next layer includes a picture start code and picture

header. The picture (PICT) header includes a temporal




3 5 augnentation includes the prioritization of MPEG data into a two 3
tier high-priority (HP)) low priority (LP) transm ssion schene, and

i ncludes a transport protocol to support multiple data services, and to
provi de graceful degradation in receiver performance in the presence of
transm ssion errors. 5. DirecTVis a fully digital systemthat delivers
standard definition NTSC television to the hone over a satellite channel.
It is currently being devel oped by Thogfon Consuner Electronics (TCE). It
is simlar to ADTV in that it uses MPEG data conpression but it is not

HDTV. This iefepermes puceureswdémgfgrpet (BnPmiBY,i BaffdFStullnéssquaédtby and
sent |nv t|on i.nvol anspor rot ocol for

I I
B T N S T T
transm ssi ofhatan ndi shice astatinicodei follasrthel picance dayer ands 1ricdudeeaa| zi ng
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Tr anspor t5 B\ad@R lSI thenmageaplogky layero oy iisht lnqlhéepriéfﬁtﬁrtcéﬂdcslﬂsd of four

P:jte?\t |O;|gg?fléﬁeﬂrhwg%r?ggggr?ﬁ%r%%\?gw hlé'ahléga tas?xgc‘!lhg%ts egg‘gor?,m%ts of
ei t her Auxi 'I'VQ?V‘ dagantizing I@@Iﬁb"éiﬁg N&H{é)l-@aﬁéf;@&mc& ¢-anddied MPEG dat a.
Conpr essed Madeﬁbﬂ%ﬂcalaﬁelglimhbteﬂldld@désltm&g‘@rﬁorvfec@c?@g?ﬂﬁghhm Cébmmond t
r esponsi ve e .header, data,to devel op transpor, C ade and to
store partléoult ¥ ﬂéagg ckPad . datde I SRS g’p BE é‘ss@é)sﬁ‘é’é’ﬁ@ a Ef

conpr esskd datiaa onnaobbatka thyl ddask otbagps. edﬁ'ther Lmnrpies,smn algbrithfn appends

Lransport heARRGes (Rt ank ORHEE G YR sIERANTRRSIchfbr ?#aﬁngﬁrafcul ar

stored header data is Into a plura ese cells
are inter speidsed spenaleand é@&m%{m@m@cdﬂr ﬁpﬁwrf?é&,cbsfﬂfﬂb sbe | differemespr essed

data. Fl GURketlvéén %aﬁﬁpn@idc f&ﬁ&fbiﬁﬂ%'e@n 0$u@cés"s?ﬂ§90'éhc§d9dce| I (or
packet} of the transp Sﬂeggger utilized in the Id’:[l vent i on. 2is a

schemati c rgpf¥Serir&t At /1, S0 COTIRCHRES St Br’\ﬂrd88°9gi’ M&El uded
in a tralnSp@mtly c@id .orFh GiRELI3 numbers ehdirmies inepr gs@m afl rcmfesams Pl e

Ceprosont at PASIEPEL Gl G, Thishod; fe 889?@?%&'??@%%“?8 i,

re-entry into a hecclo'ucr:p,r eksedingt arroty e 16| GURELSSS oracerfuptimon curing
represent at irQHsﬁ’\ s§1Bﬁ & Y%Wcﬁj dﬂﬁ%mgﬂ @B ds%etfx%'i‘:%’g Switfin Sy St ems.

FIGURE 6 is system | eve dentifying the transport encoder
and decoder |Q1Pt hdnt grdar S‘glsﬁl@ﬁ\‘“dq EPTopagatiop| € kSusha§FERTs oy ¢ ypi cal

t ranspor Qesshekenitaht Oidih REOBru_ 1&1f§[56&ﬁ§'larﬁreé§@ﬁéﬁ§nh1u%® peetatdmn of
gggoé;?nspoﬁto“?envcecr)dg{xch prec'a?ltzltlon's are l%\' mc(fuélgé ?he alvltliﬁ)écprottorc%PSport
because it was fashioned primarily for noiseless transmission
channels. |
ADTV is a fully digital simulcast system that delivers
25 high definition television (HDTV) in a single 6-MHz broadcast
channel. It is currently being developed by the Advanced
Television Research Consortium (ATRC). One of the primary
design goals of ADTYV is to deliver high-quality and robust digital
HDTV service for terrestrial simulcast transmission. The ADTV
30 system uses MPEG compression to permit transmission of HDTV
signals within a 6-Mhz channel. However the ATRC has
augmented MPEG by adding a custom higher layer structure
(MPEG++Rev 1) to achieve sufficient signal robustness for
transmission over noisy terrestrial transmission media. This
35 augmentation includes the prioritization of MPEG data into a two



FI GURES 10A and 10B are a flowchart of operation of 1 5 the transport
decoder of a one-tier video system Detailed Description The transport
protocol of the present invention includes three data protocol |ayers; a
link layer; a transport layer; 2 0 and a service |layer. The link layer is
arranged to be service independent) while the service |ayers are service
specific. A "service" refers to the type of data being transmtted in a
particul ar transport cell, e.g., audi oejiat a, video data, auxiliary data
etc. 2 5 The link layer conprises a Pretix byte (actually two eight bit
bytes) whi Chtléﬂﬂil%'h“pﬁ%YﬁyatHP)nklol“ﬁylﬁﬁoﬁ@ﬁt(TL fr Atsmasi el dchdemd hangel
identifiers for erent "vi deo, audio and data seryices. FlGURE 1
shows t he Ioij\céﬁﬁqa%t?ugm?%ordf Protacolstyrsuppart mudiiple: idata s sRIViesSat i onshi p
be;ween t he ﬂnahf iox pmmdnghe gRadeful adlxsglﬁdhtlBhO(ik réﬁwvﬁeSpcgﬁaltmgﬁcd’)irBB, CF,
and CS are 4 ignator, P, is used in a two
tier system g}‘# %egﬁ 8‘[%5105 gﬁld(%grt bl ock i ncludes high or |ow
priority data (1 HP) 0 IFQCTHndS ia fudlyd digital dwetetmethaztydchmmrstmard
franing by !@eGhiuish NTSCCGERVINPNCH |the Haﬂnicd%?bﬂr?ts‘ﬁfelhﬁ@ CHinBES

bundl e boundary and is set to val ue o Irst ) o
respective bnGUEED L DiBg WFH?P"*Q?F‘)Y i Eh @n@@ﬁt Comsumgy fEeatrosisndi cat e

a scranbl i ng(BCBYe. I1CR iskmaf bt Atpj'rvynp thad 1tV\B$eCshMFE(Ji| aataywcbhuﬁa@daon
scranbl e key tpang%mtg tion SCCDis a twe it word s 5
C

used o i dent¥ IR0 This 961 & o der crysingor drnsfaiog MStul
packets, laﬁdqumletyvaielhevﬁ(i)@ﬁ signatserved for future definition. The

Lypes FLGURE 2 111 us fiBetpRutt Mhi@itiFn  BllFbs Ot cBalf bR prifelh Sfor
exanpl e of owwapgimgnbhigraschichHyTfensasied Icompressedavidedvdaip sf@rrw ce type

can have a spafid eralsAISBRI { Gfdis] O SRimuditaticfie SHanRblOMaRer Lal ns Lo
MPEG encoded Vi deo Transp orf, services. Fl GURE 2 shovvsg&@ ogl cal structure

of a transpofPP#Hagek. fornaenlizing rthe drapspost Riodeeok r AMepdransPoitr cont ai ns
a 4hb| tI I11 ts pmtbww;sness@wat deré Cdefinéhi éelwt({airepacmwn@mt@ébyw%eez or
eac ce ran s ice ent_ a ori ependen
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each t r ansni embodimenoy ithy Prefix dowsistsl o€ fdurt bétsc ofit comtirol iaéommnation
sequences 11 ol Oub b8 for THEVRANIHRGY SRHBIAGRPT Orhea angrazUre of

error detection the ' recei ved
count i ndi caBéecks, tﬁé’ll)l@&lhorlsw nbytesicansistat af ozithen éslsxllifar!fomliamuous dat a

for a parg OCREaﬁnBEﬁP%PBG SHEMB&% dinQudifterd f MPEIG Qatde @b@ﬁﬁe%ﬁ&f‘sloo”
| ayer cont ai ns a 4-bi t re Desi nator §H whi CEOES -hit,
subfiel ds ofY edé‘r%l 1Sd@RP ‘te@ tehd E’ﬁ PP IBTQLESRPOT £yt ‘Fo’?erﬁp(?flsﬂ'zfta
transmotted ion mheheed@ecﬁataetdada/e‘lopl d'an rtt béodk dmag“érsa,napdrto Laier HD
t ypes ug 0 nt | ets,
B)al.gl c Servic t%If’gcg ft@‘gés %&i%éerr \ﬁa@%p et §X9\}‘?ﬁ NB%%EB* %{%ragﬁfs dat a,
and Basi c Sethg conrprdssed datad iNGN dﬂEGbrleckmd}fnmrdd@t&rmThed | sizeeandwo
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S transport ggis SarTcH‘etﬁééEe ceﬂ'dx'aké a e R SEP’ bétﬂv&%ﬂﬁ}éghldr¥¥ ngéc@ting 6
MPEG si gnal thou lication iI't I1s used to transm redundant

h in
MPEG header WH%E Cﬁélsl fe}t ceMRIes$GhrdAtPacket s are used to transmit

auxiliary data such aSF(IGQ$RE‘. qap:f.lanrsk:herrmaitcaxe;ﬁnersemm of 5 Fhaspéit
t he e, HD e/ id

d I f I
conbi nat 150 Fe7ofSh WREkEDeS e ATiRary RBE eilsti OB, O yRRAbhLY et
are defined in FI GURE FIGU\EEf Qellszlsa athenatici ae:gredemtatmal lo§ ar’Erampbet

unscr ambl ed, Btl&?{]etfogr Ee Q{ﬁcll@de\%ﬁtlphgrtqgﬁsopﬁ?g%g)at a Goup is self

1 0 defined) w Et? dréa Dat a G oups
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Basi ¢ Service packets are used to carry nost of the MPEG encoded dat a.
Two-tier basic service packets include entryl5 point data to synchroni ze
the two data streans. Entry-points allow data bl ocks to segnent across cell
boundaries. This concept is illustrated in FIGURE 4. FIGJRE 5 shows the
entry-poi nt conmponents found in the entry-point data field for two-tier
transm ssion schenes. The frane type, slice, and nmacroblock 2 0 identities
are supplied by the video processor, V\/Qi |l e the entry pointer and frame
nunber are supplied by the transport processor. The entry pointer is the
byte of fset to the entFNGUREIt4 pesat schrermatit heepresepaon bl ostkatifg aae t ype

nterirane 298 GROWE S Fitat BT etic B W CBHATS SRERRRe COBrdseRiper
is used as alaftaastreaomt i nuity counter, increnenting once per franme. Both

the franme type and thq:%gpgg? ninkes asgsinsi i’?ﬁ‘%@g;@%ﬁif%mwiﬁ@t LRyof the

two-tier data streans.. ice and macro ntities are uni afje over
the frane? HNEpdatar ynt hwostier eHanymissign s¥siaMbHn wi t hout decodi ng t he

MPEG data stream Wi lRIGERE® q5€a afistemPRivel Hleckcaidgram ddéeefydnggoal
there is a w de range of data per,slice deE)en ent gﬁon the priority channel
and frame t%‘é.trﬁBF PUr CREPIFT Pt ¢ RHGE N 1R ey tBERLNSY SR esses, see U.S.

Patent No. ---(RCA 86,HHGURE & lioveedleck .diagranivef metypidal afansporyi ng

r edundant I\/Plﬁ qjaeta in the Transport Block may be utilized. One nmethod uses
a specific A% |a{ry Packet to carry a copy of the MPEG sequence Header
(whi ch cdd) d span mul tFISFERIATKdss) . flowehaeic sepresenting apexatiorg of the

nodi ficati oqrmsec}d’l?eg(;?oﬁee%ervi ce Transport Block to carry a copy of MPEG
S
e

G oup of Pictur ader and Picture Header. All information
contained in the vi dedBeWRED liaybloek digpramadoby tyrical deanseeEoder (and
the prioritydygdeassor in a two tier system. See U S. Patent No. ---{RCA

86, 317A - al |l owed) - - ile cription of at tier system
Specific formatting r ﬁ%éﬁgfgs ?@@i ?’Bﬁ @ﬁiﬁrﬁn%(}g‘?‘f’fﬁi‘?ﬂeo |QPé’c5aFf?%n%ttport

Bl ock and Sankeoutidanspertbelecndefosf D ohepter lvidep Systeen.HD I D bit 1 is
toggled on the first sequence header of a GOP, the start of a B-Frane, 1 5

and the start of a P-Frame. A newcell is started at the beginning of a GOP
(assuming GOP begins with an |- FReteiled aBleScH®tosgi nni ng of respective

successive franmes. A "’ﬁfi‘éiﬁaﬁ@%&éﬁ??ﬁoid&ﬂ%?rEhebgﬂ‘éKerflPriﬂ%n'ti%nUS?d on 20

the first cell, of a GOP, and t Ilﬁt celkl of. respective successjve

frames. A "RBf nthigg: 4813 prodperk 1aYSsk 2 Jink: fqygrusaedram%%édaaﬁr:t he
"Basic Serviagel' af eerte Oayehe Jeolihkpagyat ivfartarfgedimeoi be tdegvideame spans

mul ti pl e packets. The . Redundant ta" farma sed agai n,at an
i nterval of ‘Hﬁ%ﬁ?n%e‘ﬁo ‘é’?‘f]ierrggcp%‘?rvfl?eg)ﬁé‘yeﬁeaweéﬁljr@(é%t Refcéﬁ@m' é‘si ons of
t he MPEG Seduendeehemders doetlrartypedofisdataukeingartyarBagitteids'inag an i nt er val

of 510 30 ReksREANdraniBoll GUE € d S fhdihOBktsll FledM it MBEIRASPUAS

apparatus i uding a nsport 'encdder accordi'ng to the ‘present “i nventi on.
The transpor&tCencoder takes a MPEG data stream and attaches a protocol

which: 25 The link layer comprises a Prefix byte (actually two

eight bit bytes) which contain several link layer control flags as
well as channel identifiers for many different video, audio and
data services. FIGURE 1 shows the logical structure of a transport
cell indicating the relationship between the Prefix and the

30 Transport Block. The designators P, BB, CF, and CS are all one bit
designators. The designator, P, is used in a two tier system to
identify whether the transport block includes high or low priority
data (1=HP, 0=LP), and is used in a one tier system for cell
framing by toggling in successive cells. The designator, BB defines

35 a bundle boundary and is set to a "1" value only for the first cell



8 Allows a transport decoder to detect mssing or invalid data;, Ofers
redundant transm ssion of critical data; and Indicates data reentry points
to restart MPEG 5 decoding. Input to the transport encoder 12 is either
directly froman MPEG encoder 10 (for a one tier transm ssion systen) or
froma MPEG priority processor 11 (for a two tier transm ssion system. In
two tier systens) two separate data paths are used, 10 one for

hi gh-priority (HP) and one for lowpriqgrity (LP) data. The priority
processor nonitors rate buffer full ness, and generates priority-breakpoints
whi ch i ndi cajferadpRifvenbhfgledal A RIPrAgd2 CF, SB! 4 lcdiff e ERgt D§edRoand LP
data paths f.or,. each slice aof MPEG daé;% . The Dbreakpoi nt data,, él ong with the
MPEG encoded"dHate % Sfr@“pﬁégi SR d&alt & crRBtOl A1IGo bit shetogeles NPEG
codewor ds arwitieeatht beraimiplet kel changéansport encoder tagged with data
word | ength indicia angd data.type i La. (e.g... header data,.not.ion
vectors, discrete cosinﬁléet(#eéh%q%wﬂ ggdéﬁ?i‘(?i éng‘ééléFCS% WRrauW{hﬁ ¥nput to

t he transpontsednomddeniify peovicdetypes. a AySCED vhhok of 3zerd @s Teservedock i s

i ncor porateg.to n h LV n ] e rate
buffers do ;*8%,gggrbﬁgié\?ttcsﬁeaur{ncﬁgﬁl g\%\}&o%ltd%sﬁq?p}c?%ﬁeeétqungggﬁ encoder 12
is sent to aedHyitione n"[ih@ilfﬂ@&lél@&n‘ﬂuos?‘ht%gb‘af valuessarg availadle &fr anbl i ng

nmechani sm 14icfirﬂ1@\%mﬂatricﬂlﬁ>‘s%?vi‘c‘% itﬁgggj eaves data from2 5 different
service sources. The

r.om nmul t | pl S is applied to, the
communi cat i ons channe%@tfg‘h TRLeY th@_%&qqa Pppﬁé&i’&ér""i‘@&
recei ves ldelik sai rexarpke afmonei oétianycpassible r'Begisport Layerafdringatser vi ce
derul ti pl ex and rat.e b¢1ffer 18h The derrul.%.i plexer r nski ve to.the data
in'3 0 the dEYUrceSfYEe Wins §2Br haKe 2 SHEsAUPt TRANPUrE R S8pmAt: oc dat a
of differentTher desariptipesperaithsappl MBEGhemseded aVadedaTeanspoes to t he
appropriate Si i Ut I 420 1046t r t ﬂ%p#ltipl exer
18 is coupl esgffig‘ég. dzgg}([i%%gl,gr E’i{%wv\s\[hﬂ%h lg@%?grsrtr@@rgfeggp%n@?? g function
whi ch is i nRlpgk t Thenditstrfaglksl iofgtheuvddeoniranspost layenegantains pedchidnbl ed

data is ampldoadinudty? doumteP§CCHeCPHE coufltetOind¥enfdhis ppraieSobegstdr data
from service (il ta and. g{gj)l i f}g the service data to a from
pr ovi

decoder %2. %Jtrput
the transport ddEHPIL HeSep¥tch depgrdent AnstiPrionyy ¢ dependent,
syncﬂr oni ziGrig:.t reepaestei \counterst ee Smiaiwrasned t forg each viemicanilleatitat andat h
to the MPE C y t hi e . aspor e I, .e€hL.or are
per f or med tofggeg%ﬁ{mtﬁ%%wderp éﬁ@%” a‘ﬂ%‘? bggg figg\% (9If meclct?ﬁggﬁéﬁf ors. For
exanpl e, theooot cexipidreesofionor @dthtrougbt 6ni riEh¢ fcomndimuity | veuntr anspor t
crrors are JLEuRIERe MEAURRTB! (0! JEGEROR al RshEoa e s
decoder st riHSCORENENRY Eht e FECRLYedacQURL oHRAIRAICSr SHESEr BITOFHCM  decodes

thi's header reagidedr daentsr dalésst oft bendiirsuglakagdefori 8 pafiddlabl e format. |f
there is a cell discontinuity, the video transport decoder is programred to

initiate a seYUENTe 5T8IC%esynchroni zi ng tasks, as di scussed bel ow. FI GURE
7 is a block diagram ofha ngxti ¢aldt imrthpovideenaoasporFdayenedntains a

yat oms, 2a 1+ Dl p ERlerc BIRPARDR, (B Wi 0wl BTy o PYBLEL
vi deo codewdnds Idantity.or rEeponthfie]dsobamsify ithenfornyi ofy datai eraasmittaded t o
ngg\glor d TYRR) tiNGeSRANRY Hak®GEIA. ATFoY ht VidDd TranspSrt LagepdeyDfrom the
types 0, 1, 2 and 3 are used to respectively identify Auxiliary
Packets, Basic Service Packets, Basic Service Packets with MPEG
30 redundant data, and Basic Service Packets with NON_MPEG
redundant data. The latter two types are non standard forms of
transmitting MPEG data, and are included for completeness. The
type "Basic Service Packets" is the only type identified which
includes MPEG data in standard form albeit segmented in
35 transport cells The type "Auxiliary Packets” in general is not an



2 5 encoder 100. Elenent 105, responsive to the identifying indicia
captures ~ and stores certain of the header information in a nenory el enent
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entering the transnittEhe ddDa idendgmviadugsadebinensebsets tofi shentlBr ddpesl enent

data mmy be oS, AL SQRARIAGE AR Sombiidtidn (00} ArdicleTbaR Y, 1’ mges
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h
field video data. IS I's becayse, decodi ng o o .data nust sttart with an
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In a two-tl&kide range of data per slice dependent upon the priority channel

and frame type. For further information on entry point processes,

see U.S. Patent No. ---(RCA 86,317A - allowed)---.



systemincludes all functions described for a one-tier system wth the
one-tier functions applied to the high priority or HP channel. In addition
to the encoded video data provided at block 100, the priority processor
(FIGURE 6), provides priority breakpoint data 2 5 which is stored in"

el ement 145. The breakpoint data is constant over a slice of MPEG data and
indicates a threshold of what data (codemords) are placed on the HP channel
and what data are placed on the LP chan? The priority breakpoint data is
applied to a switch 16S which conpares he breakpoint information 3 0
stored in el ement 145 Thtd hbehorsr roéntanpd%/\madund@m IMPEG odatdedn behe

el emrent 100, ogd elth el l formatt r 120 or
cell format trlér r?]c1!8§}‘1t1|‘0(Ifgirlogenera‘(’t| % ugl}i\%ggt he n?_":mg l{SFﬁn%psé)retm 38l 1 s
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the cell is output (864 ffer. i e of t he
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created using the sequ@‘&sermagdé‘rOHabeglnlsiemth\lans [dFramed ), and gher such as
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Alternatively, if sequé/r\ce Hé’é‘déerﬁ&'tea Fr§“ﬁB‘?rtabl§?CIkal§PEnah i guged on

performe@ @o deterni netieN¢iroceslir éhaeGUP gand Rhef i cdell ®f (GOP) or picture
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i s included. The cell d« r deount and
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interval of 5 to 30 per second.
30
FIGURE 6 is a block diagram of MPEG encoding
apparatus including a transport encoder according to the present
invention. The transport encoder takes a MPEG data stream and
attaches a protocol which:
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transport header datt@é responsi ye thereto %ola!{des datat t he EG
I
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the cell he%@?{’/&ea'?ﬂuﬁ?pﬂék@? €snd el%Qécbhff%rS%VWae atyd)ﬁﬁ rafdbi@ng Auxiliary
user data i s di rectied t and [Ped in_a rreglgéé{ 13 Redundant MPEG
16 Sequence 'HS%I%‘F‘&?”‘ Xsrcdr &ntg g8 4@ dfP®cted to and
stored in2 & allﬂfetrbﬁf s@wnfey saaecesNor mhbl huqmwffdrﬁgtﬂ\@liﬁumlsm(af rpsn pasi c
service cells Fipé paszgd to an out

rom whi ch
supplied to# € ofBMMBALG °(5‘ﬁ éfﬂaB"FLd‘f‘é‘a?l GRANSILLET |1gsoss in
function 205, and the Aedrmmpott didcdder o2@dréoeivesrwetls2Zomt ke r edundant

redundant | astSFRie Rinh FEBRaYL “tdebiubo T Sviomhil T e CRpRARRIERSE: ° o
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30 the service type field of the transport cell header, separates data
of different service types, and applies the separated data types to
the appropriate processing circuitry. Video output data from the
demultiplexer 18 is coupled to a descrambler 19 which performs a
descrambling function which is inverse to the scrambling function
35 of element 14. Descrambled data is applied to a transport decoder



Operation of the transport decoder in a two-tier systemincludes all
functions described for a one-tier system wth the one-tier functions
applied to the HP channel. Wth a two-tier 1 5 systen) a second stream of
low priority transport cells is available fromthe descranbler 19. These

|l ow priority transport cells are applied to a cell parser 245 via a cell
buf fer 235. MPEG data fromthe LP cell parser 245 is coupled to the MPEG
decoder fromthe parser 245 via an outpgt register 275. Both HP and LP 2 0
cell parsers (210 and 245 respectivel(}/) extract entry point and transport
header data BPonwhtdcsepasatesr Anader tdasal from Thervige a%{aiauanémapph@at theare

stored in neganies &fa 0% ddtddespegtively If no cell loss is indicated by
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GOP+PI CT headers are t RGURE 9diLa BBCK deadBan @Uﬂ%ﬁca@e%ﬂ@ﬁ@rtl—ayeﬁ
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second pri oraty o Redudednt Foequeoaierlsystendetls. cothponendsi il iIBIGURE
sequence 300 3 ts (e%Ol’ 302) two flags) which control waiting for

r edundant R/PEG 2t'Hn t he transport protocol, to a "false state.".
Initializafion also produces (303) an error code to the MPEG decoder, so
that the MPEQ 4 PiefeGdfdmksS conditioned to wait for the next start-code
when decodi nQ—I’FS‘UTTE'S&“gTTbrrpI etion of initialization, the system begins
(400) the processing rd&dadedy &videanspdewords, 4And (CAIFGSPAHRABl e, there are

three possi bb@d@fv@@étsiidéiﬁi@ﬁh?siﬂ&i@%dﬁl?:tedpaﬁ tbecwbad etyle,2afedt he Header
. or Ux C

Desi t HD), i h [ LI . D t 0 | Is).,
e o et Tt S st R8s BB Vieps)
processi ngShegcodemtl Ofeci Elomeat ab@S ( 70€)onsinel foortheDidemE y2ng Rediicdant

Cells), proc i begi n degi.siongs ). re is. heck for
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conditions the MPEG decoder to be prepared to start processing at a new
entry-point. During the capture of a nultiple cell AUX Sequence Header, a
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1 5 has been a | oss, the Sequence Header processing is reset (545), else
data is extracted fromthe AUX cell to continue processing of the Sequence
Header (550). Thereafter the sequence header is again checked for

conpl eteness (560). Before MPEG data packets are used, a check is made 2 0
(600) for lost continuity. If there is a loss, an error code is provided
(605) to the MPEG decoder and a check is made (610) for entering a new
frame. If a new frane has been started durlng the loss, control flags are
set true (615, 620) waiting for redunddht MPEG headers. 2 5 If the packet

is a Basic cell type (Ngafinafl9) a @ai%a @%l&&é@%} [hf @'eﬁlﬁh%f‘eofl; |tthe
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appar at us cdhpFi sSFHYPS arso rlE‘I é%elgpr NRIUAR 91 PFOY e de INE&SHPessed
1 5 video sighalighl Gy@kchroniwaion.( 105) 110, 125) responsive to header data

headers; rbans (115 12004 Woof clefifihs G211, PSP NERP e Ebbpled
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according to the protocol indicated in FIGURES 1 and 2,

30 concatenates the transport headers and the cell data, and couples
the transport cells to a cell buffer 140. However, at the start of a
sequence of data, and periodically during the transmission of data,
the formatter is conditioned by the controller 125 to form and
transmit other data. This other data includes auxiliary

35 information such as time stamps from the clock formatter 130 for



25 means (120, 125) for concatenating transport cell headers and,
correspondi ng i nformation packets to formtransport cells; and ,~ neans (
110, 120, 125) for interspersing transport cells including information
packets of HLCVS data with transport cells 3 0 includ; ~~g redundant

i nformati on packets. r 21 2. The apparatus set forth in claim1 wherein
said neans for interspersing includes neans for cyclically reduci,~g the
frequency of transport cells (includinﬁ redundant informal on 5 packets)

i nterspersed between transport cells i &Iuding i nformation packets of HLCVS
data. 3. Thesi ﬂEBr nchrofiz{tPon,h dnd GleduiddnvhiggRler dakd $loedd ppnforns to
MPEG standards}%1 ald ”Eaff for 1 0 generating redundant information
packet s genépe ?%% ¢ EFHHan thornation packets of sequence . header data,
and redundant i nformat Amnxtbac)kedizstaoi:eusoum ofenuiretedr as a€EH®J #mcder and
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mean~, ~~f for 1 nterspersing nter sper ses transport cells--
i ncl udi ng r e@EMdARND [IRcbrsiani of @at@ké@spmwdquemah hisf@emationa tand
redundant i nin@ifRdel dedrghets of GOP and PI CT f~eader data vmth transport
cells having informati

packe ) ) fra
“ntersperses transport 108 ache borraita IBAIUASS RebORURRLY! APBRRI BADacket s

of only G@Wh@pdﬁ%&tt re ai’dlé@t aofty tra‘hapomtumtltysmﬁm r@Ci ikor mati on
packets of MPEG gﬁ i Teap tus se%‘a rth| 1 ml
wher ei n sai d"STHEEALE Qy g%rheér n’d‘ SEGERAR ‘f fﬁﬁcﬂ‘e‘té‘?n ‘udes:
i menory neawbeforNsmmay g tt?eaxmrvedmru binanyi mgmbﬂrsaudll—as(:\lfﬁ and said
means for generating, generates xedundant information packets from header

data stored in » ai d menory 1 0 neans, and appends thereto, if said header
da~~a occupi data bi ts) currently occurring HLCVS da~ ~ to
a total ofgN-K Operation of the transport encoder in a two-tier

system includes all functions described for a one-tier system, with
the one-tier functions applied to the high priority or HP channel.
In addition to the encoded video data provided at block 100, the
priority processor (FIGURE 6), provides priority breakpoint data

25 which is stored in element 145. The breakpoint data is constant
over a slice of MPEG data and indicates a threshold of what data
(codewords) are placed on the HP channel and what data are
placed on the LP channel. The priority breakpoint data is applied
to a switch 165 which compares the breakpoint information

30 stored in element 145 with the current codeword identity
provided by element 100, and supplies data codewords to either
cell formatter 120 or cell formatter 160 for generation of either
HP or LP transport cells respectively.

The element 105 provides header data to a functional
35 element 150 which develops entry-point definitions for both HP



data bits. :; 8. In a digital video transrt~ission systemfor 1 5
transmtting a hierarchically | ayered conpressed video signal wherein
respective | ayers of conpressed signal include headers containing data
descriptive of sai~ respective |layers, apparatus for segnenting said

hi erarchically Layered conpressed video signal into transport cells,
respective.-~~transport cells containing a first 2 0 predeterm ned nunber,
N, ~ data bits divided between a transport cell header inch ng a second
predet ernined number, K, of data bits kAd an i n~t~rmation packet of N-K
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each cell.
Alternatively, if sequence header data is not available,
a test is performed to determine the occurrence of group of
picture (GOP) or picture (PICT) header data (870). If GOP/PICT
30 header data is available the cell count is reset (872) and a

redundant type cell is created with the GOP/PICT header data
(873). If space is available within the cell further MPEG data is
included. The cell is output and the redundant cell continuity
count and the cell count are incremented. Note at tests 858 and

35 870 if sequence headers or GOP or RICT headers are available,



24 13. The receiver set forth in cl ~n 10 wherein said trans ort cel
headers include indicia in 'catin whether p ~. g corresponding transm tted
transport ce,~.1"'Is include conpressed 5 video signal or said redundant
data, and said receiver includes nmeans responsive to said indicia or

det erm ni ng whet her respective transport cells inc~d conpressed video
signal or redundant data /.
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10 Table I shows an exemplary sequence of transport
cells.
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TABLE I
RHD Packet Contents
class
Basic Sequence Header or GOP Header with MPEG dat
Aux Redundant Sequence Header Transmission #1
Aux Redundant Sequence Header Transmission #2
Aux Redundant Sequence Header Transmission #N
Redundant Redundant GOP/PICT Header + MPEG Data
Redundant Redundant GOP/PICT Header + MPEG Data
Basic MPEG Data
Redundant Redundant GOP/PICT Header + MPEG Data
Basic MPEG Data
Basic MPEG Data
Basic MPEG Data
Redundant Redundant GOP/PICT Header + MPEG Data
Basic MPEG Data
Basic (...a number of MPEG data packets)...)
Basic Picture Header within MPEG Data
Redundant Redundant GOP/PICT Header + MPEG Data
Redundant Redundant GOP/PICT Header + MPEG Data
Basic MPEG Data
Redundant Redundant GOP/PICT Header + MPEG Data
Basic MPEG Data
Basic MPEG Data
Basic MPEG Data
Redundant Redundant GOP/PICT Header + MPEG Data
Basic MPEG Data
Basic (...a number of MPEG data packets...)
Basic MPEG Data
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and responsive to the type of transport cell to be generated
appropriate transport header information is accessed from, e.g.,
internal memory or continuity counters. Also responsive to the
programmed sequence, the controller and cell formatter are

1 0 conditioned to process newly occurring compressed video data or
stored header data. Note, once the transport cell sequence is
established, forming the requisite transport cells involves simply
time division multiplexing the relevant data.

FIGURE 9 is a block diagram of a typical transport

15 decoder. For one-tier transmission systems, components 235-275
are not included. For two-tier systems, all components in FIGURE
9 are used. In both one and two-tier systems, a cell Continuity
Counter (CC) provides a minimal indication of whether a cell has
been lost or corrupted during transmission. Additional loss

20 indications may be provided by error detecting CRC or FEC
encoding/decoding surrounding respective transport cells. Only
errorless transport cells are delivered to the video decoder. The
video transport decoder removes entry-point data and transport
header data from respective transport cells, decodes the entry and

25 transport header data, and responsive thereto provides data to
the MPEG decoder in a suitable format. If there is a cell
discontinuity, the video transport decoder is conditioned to
initiate a sequence of resynchronizing tasks, as discussed below.

30 One-tier _systems:

Transport cells are provided to the transport decoder
via a transport cell buffer 200. Programmed to respond to the
encoded protocol, a cell parser 210 decodes the cell headers and
separates respective service types of data. Auxiliary user data is

35 directed to and stored in a memory 215. Redundant MPEG
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from which it is supplied to the MPEG decoder. Based on an
5 indication of cell loss in function 205, and the redundant data

stored in memory 220, the redundant data controller 225 will
supply error tokens followed by the appropriate redundant data
from memories 215 and 220, to condition the MPEG decoder to
continue decoding or resynchronize.

L0
Two-_tier systems:

Operation of the transport decoder in a two-tier
system includes all functions described for a one-tier system, with
the one-tier functions applied to the HP channel. With a two-tier

15 system, a second stream of low priority transport cells is
available from the descrambler 19. These low priority transport
cells are applied to a cell parser 245 via a cell buffer 235. MPEG
data from the LP cell parser 245 is coupled to the MPEG decoder
from the parser 245 via an output register 275. Both HP and LP

20 cell parsers (210 and 245 respectively), extract entry point and
transport header data from .occurring transport cells. The HP and
LP entry data are stored in memories 265 and 270 respectively
If no cell loss is indicated by the continuity count the entry data is
subsequently discarded. If cell loss is indicated the entry point

25 data is utilized to re-enter the respective data streams at the next
decodable piece of data. Re-entry is performed by elements 255
(LP), 260 (HP) and the resynchronization logic 250. The
resynchronization logic, during a resync cycle, in effect conditions
the respective cell parsers to skip/discard data to an entry point,

30 and thereafter apply the next successive data to the registers 275
or 230 as appropriate, For example, a HP cell loss would require
resync logic 250 to condition the cell parser 210 to skip over bits
in the next good packet until positioned at the entry-point of that
cell designated by the transport header. Then data at that HP

35 entry-point is provided to output register 230. An LP cell loss
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& () - (/ Hel cOrmtiadizatiid) selquente &(300),/and functions to process each packet
(beginning at 400). This example assumes a particular
retransmission policy for redundant Sequence Layer, and
10 redundant GOP+PICT headers: Redundant GOP+PICT headers are
transmitted on any frame; redundant Sequence Layer, and
redundant GOP+PICT headers are transmitted only in I frames,
and when redundant GOP+PICT headers are transmitted during an

I frame, they have second priority to Redundant Sequence
15 Headers.

The initialization sequence 300, sets (301, 302) two
flags, which control waiting for redundant MPEG data in the
transport protocol, to a "false state.". Initialization also produces
(303) an error code to the MPEG decoder, so that the MPEG

20 decoder is conditioned to wait for the next start-code when
decoding resumes.

On completion of initialization, the system begins (400)
the processing respective transport cells. In this example, there
are three possible processing paths dependent upon the state of

25 the Header Designator (HD) in the respective cell. For HD type 0
(Aux cells), processing begins at decision stage (500), for HD type
1 (Basic cells), processing begins at decision stage (700), and for
HD Type 2 (Redundant Cells), processing begins at decision stage
(800). There is a check for lost cell continuity at decision stage

30 (600) before processing of the MPEG data cells begins at points
(700) and (800).

Auxiliary cell processing begins at decision stage
(500). Here a test is done on the AUX Header Designator Identity.
If the identity is O (test 510), then this cell contains an auxiliary
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data group, and the cell is processed at function (515). If.at test
(510), the Identity is not O, then a test (520) is employed to
determine if the decoder is waiting to recover redundant
Sequence Header information. If not, the algorithm proceeds to

5 the next packet at (400). If a Sequence Header is needed, and this
cell marks the start of a Sequence Header (test 530), then the
decoder initializes the processing of this header (535), checks to
see if processing is completed at test (560), (for the case where all
Sequence Header data was contained in one packet), and if so, sets

1 0 the waiting-flag to false, outputs the header (570), and then
provides another error token (575). This error token conditions
the MPEG decoder to be prepared to start processing at a new
entry-point. During the capture of a multiple cell AUX Sequence
Header, a check on the cell continuity is performed (540). If there

15 has been a loss, the Sequence Header processing is reset (545),
else data is extracted from the AUX cell to continue processing of
the Sequence Header (550). Thereafter the sequence header is
again checked for completeness (560).

Before MPEG data packets are used, a check is made
20 (600) for lost continuity. If there is a loss, an error code is
provided (605) to the MPEG decoder and a check is made (610)
for entering a new frame. If a new frame has been started during
the loss, control flags are set true (615, 620) waiting for
redundant MPEG headers.

25 If the packet is a Basic cell type (test 700), a check is
made (710) to determine if the decoder is in a state waiting for
redundant GOP+PICT headers (710). If it is not waiting for
redundant headers, the MPEG data cell is forwarded (715) to the
MPEG decoder. If the decoder is waiting for redundant headers, a

30 check is performed (720) to determine if the current cell has the
needed header embedded in the MPEG stream. The start of all
frames is cell aligned, so if the first 32 bits of the cell is a MPEG
start code, the needed headers will be available to the MPEG
decoder within the MPEG stream. If the decoder is waiting for a
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redundant header, and it is not embedded, then the good packet is

skipped (725). If the decoder is waiting for a redundant header,

and-it is embedded, the control flags waiting for redundant

headers are set false, and the packet is forwarded (730) to the

5 MPEG decoder.

If the cell is a Redundant cell type (test 800), and the

transport decoder is not waiting for redundant information ( 810),
the redundant data is skipped (815), and the remaining data in
this cell is forwarded to the MPEG decoder. If the cell is a

10 Redundant cell type (test 800), and the transport decoder is
waiting for redundant information (test 810), the control flags
waiting for redundant headers are set false, the redundant header
information from this cell is forwarded (820) to the MPEG
decoder, followed by an error token (825), so that the MPEG

15 decoder will look for the next start-code when decoding resumes.
And finally the MPEG data of this packet is extracted and
forwarded (830) to the MPEG decoder.
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CLAIMS:

1. In a digital video transmission system for /"/
transmitting a hierarchically layered compressed video signal
wherein respective layers of compressed signal include’ headers

5 containing data descriptive of said respective layers/,/apparatus for
segmenting said hierarchically layered compresscd,/video signal
into transport cells, respective transport cells coptaining a first
predetermined number, N, of data bits dividecj/’/between a
transport cell header including."a second p;.e/determined number,

10 K, of data bits and an information packet qf'/N-K data bits, said
transport cell headers data bits containing information for
identifying data bits of corresponding,,i/nformation packets, said
apparatus comprising:

a source (100) of hie;a'}chically layered compressed

15 video signal (HLCVS);

means (105,110,125) responsive to header data of said
HLCVS for generating, at le/a’ét in part, said transport cell headers;

means (115,125) responsive to said HLCVS for
dividing said HLCVS, inp’iuding headers, into information packets

20 of no greater than N-K/’fiata bits;

means (110,125) responsive to header data of said
HLCVS for generating redundant information packets of no greater
than N-K data bits including predetermined types of header data
of said HLCVS; /'

25 mf;,éns (120,125) for concatenating transport cell
headers and /corresponding information packets to form transport
cells; and /

/ means (110,120,125) for interspersing transport cells
including information packets of HLCVS data with transport cells

30 incluc/i,i’ng redundant information packets.

/
/

/
/
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L& () - (%Ca] ar Ustu{Z9a%3 The apparatus set forth in claim 1 wherein sald
means for interspersing includes means for cyclically reducu{g the
frequency of transport cells (including redundant information

S packets) interspersed between transport cells including

information packets of HLCVS data.

3. The apparatus set forth in claim 1 wherein said
HLCVS conforms to MPEG standards, and said means for

10 generating redundant information packets gener,zﬁ:es redundant
information packets of sequence header data, and redundant
information packets of group of pictures (GO?) header and picture
(PICT) header data. /

15 4. The apparatus set forth i/r{ claim 3 wherein said
means for interspersing repeats in sq,cf:ession, a predetermined
number of transport cells including/.r"fedundant information
packets of sequence header data. /

20 5. The apparatus sgt" forth in claim 4 wherein said
means for interspersing includés means for cyclically reducing the
frequency of transport cells,/(including redundant information
packets) interspersed betw,e’én transport cells including
information packets of HLCVS data.

25

6. The api/)aratus set forth in claim 3 wherein said

HLCVS includes fram’/es, I, of video data compressed according to

intraframe compres/sfon techniques, and frames (P, B) of video

data compressed }/according to interframe compression techniques,

30 and said mean§,-'/for interspersing transport cells intersperses
transport cellsincluding redundant information packets of
sequence hea,der data and redundant information packets of GOP
and PICT hcader data with transport cells having information
packets of’ MPEG (I) frame data; and intersperses transport cells

35 includin,g'f redundant information packets of only GOP/PICT header
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memory means for storing header data ocgtrring in
said HLCVS; and
said means for generating, generates redundant
information packets from header data stored in /said memory
1 0 means, and appends thereto, if said header da}/d occupies less than
N-K data bits, currently occurring HLCVS data//to a total of N-K
data bits. //

,
/
S
!

8. In a digital video transp{ission system for

1 5 transmitting a hierarchically layered ,,/t{ompressed video signal
wherein respective layers of comppésscd signal include headers
containing data descriptive of saiﬂ( respective layers, apparatus for
segmenting said hierarchically Lgyered compressed video signal
into transport cells, respective transport cells containing a first

20 predetermined number, N, of data bits divided between a
transport cell header including a second predetermined number,
K, of data bits and an information packet of N-K data bits, said
transport cell headers gi’éta bits containing information for
identifying data bits of corresponding information packets, said

25 apparatus comprising:

] mcans/f'or segmenting (105,115,125) said compressed
video signal intq,f"/fixed length packets and forming (120,125)
respective packéts into transport cells; and generating
(110,120,125)/ redundant packets with predetermined portions of

30 headers of gaid compressed video signal and forming respective
redundant /packets into further transport cells, and interspersing
said fur}her transport cells with said transport cells with declining
frequency.

!
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10. In a digital video transmission }ystem for
1 0 transmitting hierarchically layered compressed ,video signal in
transport cells, said transport cells being mtf:/rspcrsed with
further transport cells including redundant /data corresponding to
predetermined portions of said compressegj’/ video signal, said
transport and further transport cells inc;l‘hding transport cell
15 headers and information packets, receiver apparatus comprising:
means for receiving (200,210) transmitted said
transport cells and said further tranéport cells, and separating
said transport cell headers and ix)-formation packets;
means (205) responsWe to transport cell header data
20 for determining the occurrence A)f transport cells being lost or
corrupted during transmlssmn/ and responsive to determining
such occurrence, discarding /subsequently occurring transport cells
until the occurrence of onc;/ of said further transport cells, and
decompressiory/ means (22) responsive to said
25 information packets for/generating decompressed video signal.

/

/
11. The/’éeceiver set forth in claim 10 further

. . /’ - . .

including means for’ substituting data from said further transport

cells for data in said transport cells on the occurrence of lost or
30 corrupted transport cells.

12. The receiver set forth in claim 10 further
including means for discarding said redundant data in said further
transport cells if no determination is made that transport cells

35 preceding said further transport cells have been lost or corrupted.
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13.  The receiver set forth in cl '1(10 wherein said
transport cell headers include indicia in;ﬁéiing whether
corresponding transmitted transport cells include compressed

5 video signal or said redundant data,/and said receiver includes
means responsive to said indic?for determining whether
respective transport cells includé compressed video signal or
redundant data.

/

r
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