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lSD"|EG 11‘1':‘2-2:1Q93(E)

Forewnrd

ISO Itheu International O'ganiza1ion for Standardization} and IEC flhe Inter-

nationai Electrotechnisal Commission! _f::rm the specialized system for
werldwide standardization. Nafionai bodies that are rnembers of ISO or

IEC participate i1 the deveitapmant of inzematipnal Standards through
technical commi1tees established’ by the" raspamiva organization to deal

with particular ‘fields 04 tecimcal acfivity. ISO and IEC technical mm-
mittaas collaborate in fields of mutual interest. Dthar internatiorlal organ-
izaticns, guvemmentd and non-gc:vamrnen1_a|. in liaison with ISO and IEC,

_.-also take part 'n the work. ' ' '

In thafieid of infcrrnazim ‘technology. I50 and IEC have establisheda juint

technical nommiuae, SOIIEC JTC 1 . Daft Intemalinngl Standards adopted
by that ioint tech nil ccrnrniztee are circuiatecf to narionai bodes for vat»
ing. Publication as an Internetionai Standard requires-app"o-at by at Iaast
75 % 0" the national bodies castiru in ‘A013.

lmamaiional Standard lS0r'|EC1‘11‘:'2v2 was prepared by Joint Technical
Cc-mm ittee ISOII EC JTC 1 , Information racmabgy. Sub-Connmitee SI: 29.

Coded rsprasanfarioriof aucio, pa‘::fure.. mUfrime_dfar'ai1d hwpermadia fnfcra
matian. ' '

ISWEC 11172 consists oi the‘ following parts. under 131e'gehanl We #1-
farmatian technology —' Coding of moving piaturas and associated aucio

far dfgriglistaraga media at up to about 1,5 Mbfl:/st -

— Rm 3‘: Systems '

— Pan 2; ‘Video

— Han 3: Audio

—— Part 4: Compfiawce tesfirig

‘Annexes A. ‘B and C fu'rn'an integral part of this piart of ISDIIEC 11172,
Annexes D. E and F are for informaiion only.
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tsom-:c 11172-2: 1993 (E) Iscmtecz

Iniroductian

Note -- intercstcd in an uvcnriew nfthe'MPEt3 Video layer shoudreadthis Introduction a:nd.tha1
ptuceed IiJ$IiII:xD.befotcmn:rnIngmclauscs1 :nd2. 
0.1 Purpose

'I|1iI pa11ofISDu'IEC l11?2Was dcwhped ‘:1 mspouscmthc gtmtting load Fara cnmmunfumat for
reptasenting cnmpimxed videnon variouscligital stc-lags mediasunh as C.'Ds,DA'I';, wincleaeuiisks and
optical drives. ThispanoflSt1tl‘£Cl1l72specif1csacodeadrepIEsentationEhatcm be Lnsecltnr
campmssing vidno seqtencastobiuatacsarnurtri 1.5MH1Hs. 'Ih:uscoflhispattofISOt'IEC111??. means

lhaltuntion fideuwt ltemarlipulatedasafamofctzmpuhertiauandcanbe Iransmittndandraceived aver
exiuing andfmne netwcxks. The 00:15:! lqreszntationcm he Ised with both 625-"line and 525-line
1.616-|t‘".i§OIl and pruvilcs flcxibiiity Ecr mcwiua wtrkstafion andparismal ocurputer displays-

‘Ibis part ot‘ISO!IF£ 11 1?! was dcwlopcd to Iigtaab principally fmm mirage media-olfeainf a continuous
nan‘-fer nteofa1toutl,5 ‘.\v!Bit;i's. Neverlhelwsit can he ll5E(Hlli)I”fl witiltlytiimn this humus: I1: appmadi
taken is genetic.

til . 1 .1 Coding pararmtars

‘lheintenticn 'n_lev¢inpi:gthispan:olISOi11E?1.1172 Insbeen Lniufine asoqr-:1: coding algorithm witha
lug: degree of flexibilityttnl can be. used in rmny diffarentapplicatiotis. Tu ashisvb tlis goaI,a number of
the panimetarsdefining thechan-a¢1euiaai:sofaocled bitsu-earns and deoodsrsave contained in-flue bits:-earn
itself. Tltisallows fur =xm:api:,l.healgorithn: lobe. used forpicares witha variety ofaimi and aspect
nfltaitid on channels arderices npnrafing atawiie range nfbilrslas.

Bctnuscofthclargeralganfllednractetistics Oibitstrluami tlntcal berepmes-u'ltBdhythispa1tDfI.SO.’l.'EC

l1IT?..a.‘sub-sat or these cutting pazunatets known as um "Constrained Para_motm" ltasbmt defined. The
aimiluzlefining the onrlstlainedpaancttrs is tnoffer guidance sbouta wifely usefui rangeofpaamelen.

Cnmfornting to this ;etoIouusu'tI'ntsisnolar3qttiIclnt:11tn[tifit: pan UHSOIIEC 11172. Afhg in the
hitsttmtn iniicates vheahernrnot Risacmsuainefl Parmaetms hitmeam.

summary of the cunstraimd Parameters:

5-' llmwr -u 3ttiHz

Motion vactorrange. lass than-64' tn +615 [1815 {using half-pd vcctnn)
' -‘tr ~ :-I _f_l3£Iirfll'I‘2“Dl'Wflld iflfillflflfln

Less tlznnur uaitn 1 Sfififlflflbilsfs (no-stantbim:

 

 
 

  
 

 

0.2 Dvenriew of the algorithm

The m&d' l:pres£.uIat'nndefinedi11lh's [Jan nfISDo‘IEC1Il12anhiew:s 3 H31: currpression miiu while
1:'esenri:ng good pitzmrti tlllality. I'll: algurillnl is nutlussless as Imexaclpél Valucsam Imtprtscrvcd
during ending. 'Ihechoit:t': of flletnchniqucsisbnsed on the need to balance a high picturequality and
compression ratio with the reqnimmant Immk: random amssm the coded bilstrean. Obtaining good
picun: qnaity alttu: litntas of interest; dennantls ti very ligl: compression title. which is mlacliievahle
tttilh intrafmna aiding alunc. Ilnmctl for mndotn at::cr.=.ss., hD\1rm'e:t,isbest.s:aatisf'l=.d uriflaptnta-hiuafraxne.

aiding. ‘Ibis mqrirtsawefitlbalartccbctwceu inIn- andinu-fmmemdiug arndbstv.een.mcmsivcand mn-
mcwsivctuipudndmfalmyredtxfim.
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e asonsc ISCVIEC: 11172-2: 19931:}

Annburoflachniqucsanzunaudiaatiaieueahighomlqnrufinuxatin. 'I'h:lim.Irl1t:hixal1nm1

indfipflldeltflflnH1isputofl%JEC1U77~iih£I¢lmafi:npfiUb$lfliiil‘wdufi-flfofflicfiiflnl.
’lhanlgo1'ilJ1mth3n1I1r:sblocI-tasu:lmui1x: numpeaisanin-11 mraduoeuueunqaonalredmdmcy. Medan
mnpmsafimisusuifmmmlmulicflonnfmeanuupiuumfiomamwbmfiunmmrnm-nasal
pnliuhnufheurmnpkuefimlammmpimrqmfuintnpolaiwprcdidiwfiompaumdfmm
ficlnts. Manon vacuxsmedeinnd thrcathlfi-pa] bylalincregionoflhepicuue. ‘Ihadiffen-.ncesignaL
Iie;:u1icti<naru.isfi:themunpmsmdushgIhedsueuco1i:1emnsihm1 mcljmnuovespathl
annlafimbcfntuilisqtnallimdiilan inauxsilflepluasslhatdisuulislhblessinpmaltinfounaim.
Fmflh.memDmnva1msmtunbindwflhfleDCTinfinnfiimuflmdedImhgwihiehgfimda;

II. 2 .1 Temporal processing

Eanamcofthecmtliczingnsquinmerm ofmndunauwssmdhighly e!!1cienIccrr.upn=.ssiou. tlu-u.-.1nain
pit.-nnlwsae.defincd. hm-mdedpiamestl-PicnIu)a1euodadnitho1tmfia-enoetootbupicum.
Thu,-puvidcan1mspui:Isu1menac|adaet;1ena:1a'huvcde:n1li:1g 1:1nbegi|,lIuIartuJdadw'ifl1ouly'a
Inodcauccumpnmsicutfin Pm1i:1ivcunbdpi:Iuus(P-Piunm5)a:emd:dmmeefli(':I1fl3Inil¢nofiou
numpmsuul prediction fitauapuliniaorpndiuiveaofled piumeanl alegmaally used as : tefuamcfu
t‘u1le.rpmdlcI:ion. Bidisuslizmally-p1'etl‘1uiva uaded1:icIu'cs{B-H1;:I1nIs)|unvi1c11|e fighcttthgmaol
mmpwsdon htreqmmbdhyanmdmmcnffimmficmnsmtunflonmmmnnim. BiA|lmcI'I;Ially-
padiuivemdedpimusmmverusedasreflnmuesfowptadicdm 'T1'1eo1-gniisaiiunoiunellmaapiuasnc
typesinasaqmmeisveiytleuihle. 'n1eei1oiceisieMuil13ancnd:randwilldepa1dunue1eq:i:emeatsof
III: Ipplicaflon. Figum I illunntuahe uclatiomhip buwmthaflncc uilfatnitpicura types.

 
P ‘I 0

Figure I -- En:-lupin nf tampon! picture slruciun

The rou-u: pacuua type dermt in mispm ut'ISClflEC 11172, the D-pic1me.is praviiad Io auuwa .r.imp1e_
but Imited fast-rnnvartl playrbadr Imtb. '

0.2.2 Ilntiun Iaprasorlaian - Iuacrobloclls

ThechuiceuflfibyIdmauoblodnformenntbuomxaammionmuisarcsuhcrmcunieoflbuu-an
illcreasmgthc coding efficiency prnvidedhg using motion informafion and ab: uve1l:cadua:du‘.IInsm1reiL
Bach llllcroblockcnn beam ofammbcrafdiffemnt types. For mlnplc. intt1-t:oda11.fmna1'd—1n-.dic1ive-
mdlfl. uwa:1da1_1 andbisiI'u:Ii:sna1l]v—g:Ie«lic:ivc-ended ma.:I'II'hbt:1=s arepannittnd in
bidhecinnaly-filtflitliuaumhdpidlncs. [hpsnding nnlhngpeoflhc mncrcbloclt, motion vector
infmmfimmluharsidu illcnmliunatcmlndwithlln cm:Ip|'camd1I'adicliona1Imaigral incach
macrohlock. ’Ihemotic1n vuwum encoded difiamfidlywihrtmmt ID IE1: last cmled mutiamrecmr,
using variable-length mdes. Tneum1‘:1m|n1 length ofI11: vectun Ihunay-berepmeaentend can be
programmnd, {III a picture-hy-piuane basis, so that the umtdmnnlling applications can but mctunflmut
ctlllpttmisilgthe perbrmmoa of III: system in more nomal siuutims.

Ills duuspmsitilinyofmeennda-mmlcuhmanmnimmotionvectnrs. 'Ihi:panarIS()1'IEC lllT1
doesnaqyafityhowfltisshaaldhcdmn
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BOIIEC 1'I1?‘2-2: ‘I993 ©|93fiEG

8.2.3 spatial redundancy reduction

Both uxiginal pictures am ptedictim mar sixllalshavslsigh spalial I1:du.'|dmcy. Thispm onsonsc
11172 W.-.sa Hock-bmed DC1‘ mi-.rhcd'with vismlly weighted quantizalime and run-length coding. Each 3
by 3 Rock uflhccuigiml piclllrefutnua-ended mecnlblods or of flleptedinfiunermtfmptedicfivbcntiud
nacrcblucks 'stmmfarmed intoI11cDC']'11om.ain1.vI1creitis scaiedbefare hailigqlnnfiznd. Aim-

qumtiza1ionnanyofInneI:efficie:ls' uezem in valueand so two-dmemimal I'll!-length and Vflfiaiflfl
hngth codingis used to encode Iacltmaixlingcnefficianls

0 .3 Encocllng

This partofI50!lEC1'1I72does zutspecifyam smodingymccss. Itspecifies thesynautandsemmtica of
Ihehimueam and tie sign] processingin thedeooder. Asaresult, many upflolismfilaftnpai I3-enuzutrs
nuade-aifnostanflspaadaairnstpictmsqnalityanduodilugefiiciaicy. 'I'IliSClaJ56i5i1I!I'E-fl1‘aSO1il)IiOl1Df
mcfimcfimsmamedmhcpwfonnedhymanoflcr. Tigumflshows ibfimainfimdiuaal blocks

DC!’ is rliscmw cosine tnllsfunn

DE1'l""is 1llTI‘:iI"n'-G- rlissme uusinu mlnsfurm
Q isquinlizztion

Q1 is
VLC is variable. length ceding

Figure 2 - Simplified video encoder black ningnm

Tlleinpltvideosignaisnusi lndigilizetlalld nsuesenbdasakulirmnce nndtwautrlourdiflerznoc signals

EY. Cb. Cr]. This may h_e followed by preprnursssing and formal oorrversim to mlscltanapproprlate
window. msdution and lnputfornm. ‘Ihispan of I50;-‘IEC 11172:-equ‘rea Elm Ihe oolnur dilfenenzc
signals (Cl; and C;-Hire suisamplul with respect to the luninancehy 2:1 in both vmical flIldIll1l'i20'lI.al
dimciuns and am mfnmattecl ifneoessa'y,asa not-inteslaoed signal.

The mcodernuztchnuaz which picturetnse to use liar each piclum I-Ia-wing defined thepictnreltypes. lhe.
amoderestimams motion vectors fureach 161:3 lfimatzmblnck in it: picture. IJIP-Pimxres mcvecur is
needed breach non-intxa nacmblackandin B-Picuntsonenstwovactasueneeded.

IfB~PicIums are used. SIIIIIIIIB reomdering cf l.IBpiClIIlB sequence isnaaessaty baton encodiig. Became B-
Pictwesamcaduiusingbifliracfiunal Indian mmpuismndyuflicfinmflmymn cxllybbdacodedaftar he
sulssneqlmil I¢feremepictu'e'{am I nrP-Picmre} Iasheen daaolled. Tllaefunmepiwnesmerwndered bytie

vi
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enmdetsolitat flteficlmcsmfivuatnntiaandail tlnzttnicr finrdemding. Tlcmnactdhplaymfletis
tact:-rtltlibyttedacodat’;

Thehasic miturcudingwiuatnapiumeis Ihemaclnblodt. Vtfl1!1in¢3tT3iIIil3.'!ll'¢. mantblocks aaanwuea
in Sequence. tefi. to rigl1I..tnp to bottom-. Each tnacrobioclr consists of six 8 by 3 blocks: fotu blocks of
lunimnne. one black m’Cb cbrominanoe. and one flock at‘ CrdIl'flmiI‘JanDEt. Set-. figu1:3.Noteflm the
pictmt: 1I‘_&aca'v¢retI’by lhafottrblocks ofltminameisthcsamnas tie area-cmmmdby each Eflhe
clltfrmiltanca bloclts- This is due In stlasamplittgof the chrom.ina:t:e inlbtmatiun to maid‘! til: aansitivity of
thehtt:rnanvi:ttalsystt:I1t.-

Elli III II]

‘Y El: Cr

Figure 3 — ‘Mu-.rohI-acts structtlrc

Fttstly. fora §i\_t-Dn'l.8ClTJ'|JIDd1i, tltcttnding mcdeis chasen. Itdepemts on lhc picum; type". the ,
efi.fi¢’|ivertessof1notI:ion compensated praclictim it that lcealregiun, and the natureul the signalwihin the
block. secondly. depending tan be landing 1nnde,a muiun mmpatsated prettictiut of the contents offite
hlncitbasal on past audit): future rcftztunua picbutcs is turned. This prctlictiuu is subtracted frtmt the actual
datain ixecurrmtanacrobtlodt to fun: at etrorsignal. Thirtlly. tliseriarsisnal is sepatalflditlka 3 by 8
blocks (1-l|l2|Iil'l#l.l1cB 3:62 chrontiltutot: blasts in each n'tan::mblnck) and at tliazrete cnsim‘. hartifumis

pcrfwnnd on cachbloclt. Each resuldng 8 by 8 block DfDCT coefitients is quantizcd and the two-
dixtcnsinnal black is sumtad in it zig-nag order In oonven itinto a otte—:lineIsioua] string 0! quantimrl DC]?
tam’-._ft‘Ici_t=Itt's. Fumhly. the sick:-hfcttmafian for the nrtacmlalock (mode, motinti veaclms alt) and the
quantizted ctltfficicnt dam arecttcndad. For tnattilltnn eflitienqr, anlmbel lJfV'al'i£blE]B]y.I1 wk Itthlesarc
defined forth: dffuent data demetnls. aiding is used forthaqnantiaed coeflicimtdatn.

A tiolsequcmac at using :l—i£fet=In1pit:turatypesanti vmittble. hltgthcoding is that the twetail datarae it
vatiablc. In tpplicatiitrns that involves. f'1ttei—r4tI=cl?aa.t1nal. uFIFO buflit may be used to trntch Ihcenmdar

nuput In the clnnnel. 'Iht:sIatnt nffiisbtflftwnayhennnimrad tooonttnlthe nttrtiaetjcfbitsgcnumed
by that: mcodex. Cmmling datzquantizatitxt pruzess is the most direct way of controllingthe bitnic-. This
part ofISO.i']IC‘l11'?2 a'pet:i.t'asanal5stncttttodel of uebuffeting s3st:m(tI:e1fideoBni_1hri1gVeI'ifter] in
nn1e.l't0oI:l1slfi'IIII flicmlxintm variability in the number of his mm are used fora given picture. This
erlsuwsthttabitshemn can be dttoclcletl with a buffet -ufimown sins.

Althis stage. the oodad teptasznmthnnfthbpimmehas been . Thc.ftIia1 snap in Iheezncotiet islo
:e;auamtnI—Pi:masmdP-Piuumsbydamlmgmctiamstfltalfleycanbattsadattttfcrenoepictmasrtr.
subfsequenlenwding. Tleqmntiaedctaefficietis ataduqu|nlimedandaninvetse8Iry.flDCT'ispe1ihmedo1
each block. 'l'I:e];n‘tatlJcti:tnt=:nt:ntigII:tI tsudtumdis then atiltied tack It) lhepmditztiotl sign] and limited to
tltcrequircdrangemgiveadmuthdmhmucpicnra

0.4 Decoding

Dccuiing is th€illYt:l‘$B of theeticotiing opemlim. ‘It is cnttsidrmbly sittipl than etwotling as IIJEIBE no
need to petfoummutiun asfiinuion and that’: atelnany fewerotiiuts. Tbedmodittg [rocem is dcfincd by
this part MISOIIEC 11 171 This désctiltfitll Ihai follows isa ten; brief‘ overview ofone possible way of
demditjg alxilsheattt. 011:1‘ tbuoders with diflcrctttarchitectuxes arepossible. I-‘tgurc 4-slttnt-‘ts the main
ftmuliultal bluults.

Vii
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VLD isvwiable length dcmding

Figure 4 -- Basic vkleo decoder block diagram

Forfiined-nleapplicafiuns, Ihcchame.1fi]1saFIFD buffaz-aiaannsnntrate with thecadedlilslreana. The
decode: mas Ihishnlieran-tldicodets the.-daladunmtshithelnie auwrdmg tothedeiined ayunx.

A-sthcdacoderreadsthe hitsueam,-itidentifueslheslariolacoded picuueard the: Lletypenfflzepicnue,
I: decodasaach macrobluckinthe picture in tum. Themanmblock grpeandthe motion vectors, ifplescnt.
aeusulhcmmadapmdimimofflleumvummrnbbdctasedun pastsmndfinxncmferenoepbtues that
-lnavclneen slated in liedccodet. Theoncfiideilldalaarukanded mcldequanlizni. Each8 byfl bloclmf
tn-=Et'u:i1=.1|tdaIai.s Ir:ns_formedhyauinvense.DCT(specifiedin annexAJ.al1dflL':resultisadt!|f:.dnothe
pmdidiunsigrualandlinined mlhedefinedmnge.

Aneralluzemaczuhloclcrainmepicmrehavetnenpioc-esseni ItI:picurehasbc¢ntecnnsmiced.1titis:nI-
picun=euraP—pidnrei1isareferuwcp1ctu1'efu'subsequetIt pic1I.IIBsiIIIdi:sst'.mud,rep1acing Iheoldwsslxed
:=.:fae:eepicture. Bcfurelimpiuuesaledisplayed Lheyn1ay need tobele-orfletedfmmfliecndcxlottierto
I!lt§il’l33llJl'al display uuier. Afuarmordeu-‘mg the piciurcsueawailabb. in digitzfl f0rII.i>tpost-processing
audd.isp1a)'il.'I8n)' manna Ihalthcapplieation chorjses.

0.5 structure of the ceded video bitstream

This pnnofISOa‘IEC1I1'?2 specifics: syntax foracoded video biislzman. Tilissyulat contains sixlayers,
each of which either suppotts a signal procasingora sjmem function:

Motion compensation mil
DCT unit
 

0.6 Features supported by the algorithm

Applicaliuns using ::\'.‘.m]l'c$eI! video wuligital smragcmedlaneed biethh Iiaperlunn 1II‘.nJ1ba1'uI:'
opelaliulnsil addiliontunonmaltmwatd playback ohm seqnazce. Tlieuodaibilzlreamliasbeendesigned
In sllpportamltnher of these operations-

viii
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Q ISOJIEC ISOJIEC 11172-2.‘ ‘£993

B - B. I Ranclollt access

Randllmaoneasismcsmialiaifeatnrefur vidwunnstuagencdiim. Ralidmnanceasraquimslhalany
yictmcuanbedonodudhalhniad amauntuftinte. [tiJ'l1pliE5|:I18BIiStfi1DeDffl:J(:Bspoil1lLSi.ntlIe
bilstreaun-than:scgualumirwumafimmuaeidaiflfnbhmdanbadwodedwiuomrafanioemuhur
segtrielltsnfdatn. A$n:ingofmmmIdmnmcesspnintsflnm»Picmres)persfi:mdcanteaL:lieved
without significantlussufpicureqmlity-

0.5.! Fast Search

Dependingon the storage medium. itispossjbletn scan the amempoinmmamdedbilstxumiwlm the
helpcfan application-specific nifictotymalzalcnowladge bcyondlhe soopcof1b.i:paItoi‘lSOJIEi'.'
11172} In uhlzizlalast-fnrwaniandfasl-revenue piaylndceffect.

0.5-3 Fliwnsa playback

Samcapplisaficlls may mquin: me vidm n'gna]'Iobephyaxl in.re.\-atsuurnluz This anihe acllicwd in a
den:-dar bvyusing mommy-to store cuiiregroups ufpictcrcs anecthayhawbaatidmodad hnfinehcing
displayed in reverse order. An mcuder can make: this feature mic: by inducing the bngth ofgroupsaf
pictures.

0-8.! En-or robustness

Most. tligitd stung: nediaani cnmmrication cliannezls are not crrm-En:-.c:. Appmpriatc dmnel noting
schemasshodd beusadand arebeycllddn mopeofthisyanof ISOIIEC 11172. Nevcrtlehss the
compassion mhema dafinad tnehis -pan UHSCVIEC-11172 is robust In residual errors. The slice structure
allcmsa decoder uamonmraflzaraflala errurand In resynciunnizc itsdecnuding. 'I11crsfu'e.b1't_um1sin1IJ¢
oolnptesseddatawfll causeauushdledecttiiflilicturcsnheiiuimdhuea Daonderfim-Wbeahla In use
uomaalnenl slmtngim to disguise Lheseenuls.

11.5.5 Editing

Themis an cnnflictbctwecnlhe requiruxnnt forligh coding efficiency andeasyedfing. ']]:eon:Iingstiucun'a
and syntu havenotbeen designed with the primary aim of sinplifying editing atany picture. btevcnhebss
.anun1l:I-erotfeamcs havebam inc1I.Kb¢.lfl1am,1mlu editing ofonaednan

in.
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NTEHNATIONAL STANDARD 9 '5”°"E‘3 ISDZIEC 11172-2: 199:3 (E) 

Information technology —- Coding of moving
pictures and associated audio for digital storage
media at up to about 1,5 Mbitis —

Part 2:

Wdeo

Section 1: General

-1.1 Scope

Thispari IJFISCHEC 111.73 ended iepesetlafion flividef] furiligiui stmagcmediaand
specifies the decoding pmness. The mprosenlntion supports nouns] speed forward playback. as well as
special functions such as muium access. fast Kuwaiti playback, fast reveuse playback, normal speedrewefse
playback, pause and still picmm. This partUfISDflEC 11 1?2iscampa1'i:-la with slartdanl 525- and 525
line. television fomals, and it pmvidea flexibility‘ fiat use with personal computer and waflmtzlion displays-

ISOIIEC 1l‘l?2is primarily applicable to digltal storage nuada supporting a continuous mmferme up to
nboul; 1.5 Mhitls? much as €oItpnctDisc. Digital Audo Tape, and wtagnntic haul dais. Nevenhebss item
be used morewiflely 1113: this hacmseaf Ihnganaio approach taken. The storage nediauaybe cliredig
connected lo the decoder, or via oonmtinicatinm means such as busses, LANs, or I£:.leI:nn111\I.1rtita.|i-ans

links. This part of1SD!IEC 31112 is intended for IJDII-i1'tlEI'lfl3E:l1 video formats having approximately $8
lines of 35?. pelt and pictuna rates around 24Hz to 301-Iz.

1 .2 Normative reierences

The following Innamtional Standards omrain provi sinus which, tlrougtt rafetenos in this ton. constitute
provisions of this part (if ISO:‘IEC_l 1172. A: List: time of publication, the edifims indicated wuicvalid.
Allstamtazdsaresuhje-ctm revision, and pmiestuageansnlsliamdonlhis palt cf_ISC}FIEC11172are
atnnmnged to investigate ‘he-..pm:si:ifity of applying Ihe mostrncent editions of the
bah“- .\‘Ic1'I:IbcIs of IEC and ISO nziiltain registers of currently valil lntclnatitaazl Slalidada.

ISOJIEC 11 172-1:1993 hfiimmiom rechrtology Coding q'nlot:'n.z pt'cture! and atsaciated mtfafbr digint

siwagermzfia at up 10' about 15 Mbilf: - Part I’: Sytrem. _

[SWIEC E11333: 1993 frgiimdiart m.'iutology- Coding cram-no pictmts Md orsociurend auiofar-dagint
staragemdia at up to abuse: 1.5 Mb1t'f.t‘- Pa:-t3Audia.

CCIR Eteoomneatdation I501-2 Encoding peranmers ofdigilal teievtismafiir studios.

CCIR Report 6244 Chart:cteriuiI:.5' afsysremjarnwmcfimrm and colour tale-.-vision.

CCIR Roconmcndafion 643Recani§ng qfaldio signals.

CCIR Rt-.port9.‘.i5—2 Sound brandca.m‘ng by sateflilejarpanabiz mdmobfle receivers. tltduding Annex”
Summuy Jescriprtian of Advanced Digital Spun: II.

CCITI‘ Rezzommeldalion 1.1? PM-emgfimisuzdon Sound-Pmgrnmnte Circ:n't.L
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ISO!EC 11172-22 1993 (E) Q ISOIIEG

lEEE_DI3fl Standard P11 SDIDZ 1990 Speczficaiionfiur the inzplenaenratian afar 3 inverse dist-rem cosine
Iramglom ".

IEC publiauzbn 9lI‘8:19B? CD Digital Audio System.

2
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59 ISCIIIEG ISCYIEG 11172-2: 13% [E]

section. 2: Technical elements

2.1 Definitions

Forth: purposes oi ISOIIZEC 11172, the following definitions apply. If specific to a part this is noted in
squuebrackels.

2.1.1 at eoefllcbnt Ividou}: Any DST coeflieiemtftr which the frequency in one or both dimensions
is nun-zero.

11.2 anus unit lsylstamjz In the caseDf audio an aooess mil: is an a11di;3.ae mi. In

lie ease nfampresed uideoxnaoees unitis tremdnlrepreselllzlim of: platen:

2.1.3 adaptive Regliiefllntima [aulio]: A subdivision of the digital rep:-nsmlntion of an mdio signal
in variable segnicnls of time.

2.1.! adaptive bit allocation [audio]; The asigunent of bits to subhalds in :1 time and fl-laqueiey
varying fixation according to a psyichcaixluslic model. . '

2.1.5 adaptive noise allocation [uncle]: The assigmnenl of ooding noise In frequency bands ina
line and ti-aqllmlzy wrying fasliicm aa::cn:l‘ng ton psychoacunstic model-_

2.1.6 alias [audio]: signal component reiullhlg from sulmlyqnisl sunplhg.

2.1.1 analysis filterlank '[audlo1: Filtetbank in the encoder that traosfonns :1 broadband PCM anclln
signalinlo 1 set nfsuhsznipleil subbaruil salnplm. '

113 main accuse unit [India]: For—I.aye.-is 1 and II an audio access uni. is defined as flu: smallest
lnttotflie encoded bilstream whichem he decomd by itself, whemdeoodecl mama "hilly ramnstnntei
sound‘. Forljyu “I-fl:I'I audio accessmitispartof he hislraamlhal isdeeodable with Iheus: of

2.1.9 uulio butler [audio]: A bulfer ‘Ln L11:-.sy3te:n target decoder for smug: of campnzsscd audio data.

2110 audio sequeI'ne{n1din]: A nomintorrlpled series of audio fumes it which the following
]m'alIEl:l‘.‘.l‘S are-not dimged:

_
- Sampling fiequmcy
- F€lrI..'1ye1' I and II: Bitlata index

2.1.11 liackward trntion vector [video]: A I1I3I.ion veclur l.l:mt is used for 11fmIion canjnensaticu
fiom arefetencepicmre at {HIE Iimein displayotder.

2.].-12 Bark [auiio]: Unit of enitical hand me. ’IheBarl; scale is anon-linear mappingof the frequency
% over the amtlio range closely gwith the liequaicy selacflvity of Lhehmnnazraczrossthe
band.

11.13 bilinclionally predictive-coded picture; B-ficiule [video]: A picmne that is cclieli
using motion oompcnsalncl pmclictimfmm a pastmdlot filweiefcremra: piczmre.

11.14 bio:-ate: lite st which 111:: oomprcssecl blush-eam is deliveted from the storage medium no tie
ilputofa decoder.

2.1.15 block -oompanding [audio]: Hmmalizing of the digial reprascnmfionof an audio signal
within a eeimiu ime pedal.

11.16 Huck [video]: All 3-row by B-collnll orthogonal block of 1165.

11.17 Imnml [audio]: The lowest iuluband in which irtelsity stereo ooding is used.
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ISCVIEC 11172-2 1993 [E] @lSU|E

:.‘.l.Il8hyhIli;n«I:Abi scndedbiisunan Is byc-Ilignodifllspusitianis :unL1ll:ip1euf8—I:its
fxuundhcfitstbitinlieslnam.

2.1.1! byte: Sequeux ol 3-bits.

2.1.20 dim:-el: A digital medium that stones at transports an ISO:'IH31lL":‘?.-firean.

2.1.21 channel [audio]: 'I‘Ir.Ie1t andrighl channels of a sum: signal

3.1.21 clu-omlnanrcc {cornpnnnnt} [video]: A matrix, block at single pei reyweaeating mic or the

two mlolsrdiffetetaoesignalsrelated In hepdmuymlumin the anannnrulefinad i1C[IR'Rec60l.'n1:
symbolsumdflnrtlaeoblniflwmcasigtalsalcctnadcb.

2.1.23 uuiul nudlo IIit:Irun1laullo]:A coded  flfm antic signal as spocifitxl in
ISOIIEC 11172-3.

'z.l..zvlunaed \1dnbHsham[video§:Acoduiup:=sanaIionotasuicscnneormmapinmmaa

qnacifiadinll1ispaI1LnfISOJ1E(Z1Il72.

2.].'.!5¢nde:l order :video]:I1aeotlerinvvnit:!|IhepictImIaI'es1ored a:I1ddeoodE|:’l.'I1JisoIdeI' is not
ummuilythcameu Ihcdispiayotflur.

3.1.26 nodal npnaentatim: A day; ale-xnenms repmsemod in its elcodeel form.

2.1.21 coding jnurnmelers [video]: The set of user-ddinable puamelen that claancterizc a coded video

bil3t1't;1i_In. Bisircans me daarannisncliywding panumars. Deoodusan: ctacacnetiseulhy Ilxehitsunams
that they axes-qnble ofllecoding.

2.1.23 wiu1uueIu[vinIeu]:Annttlx,hIuckor single pelfrunmze ofthc um: mauiocsflumimnnc
anuitworJ:mIniuancc)ma:uul:::p:picasm

2..1.19wnI1IuI:hI: Hfl3llCIiflIinIlIflfllfliJfl'Efbi1Sflwfit£|m]1E8Bfllaf;ilflll}OfflflIl

2.1.30 oonshll. Illlrlie -ended «Ha; [video]; A compressed video hiutrean with a mean:
averagebiualc.

2.1.31 anuhnl litrate: Optrmiun whcmllm hilralc is constant fruu start In finish of he wmpmsaad
biatream.

1.1.32 uuush-allnd parameters [video]: 111-. value: :1’ thesct ofcoding pannlalusddined in
2.4.3.2.

2.1.3.3 constrain! vystcm paramut stream {CSl"8) [syflun I: An ISDJIEC 1 1172

mIll:'plc:wd stmam for «rising ue musuainusdcfimdin2.a.6 oi nscm=r11 171-I apply.

2.1.34 CRO Cyclic redundancy code.

2.1.35 crllni band rah [mm]: Psyunomomcrunczim cnifrvaquenlay. M a given a-drum:
frequencyitispmpminnal In thenumherofufimi hmdshelow um frequency. The units oflheailical
hmdmaz-.s::aIeateBaI1n.

2.1.3 crlicnl band [amlioia Paychoacuusticmeasum in the spectral donai: wlici notrespondi to the
frequsn::yseia:1:ivityol the-human ea.r.T1:is selectivity is expressed in Bank.

2.1-.37 data elumclll: An iteznofdamas rep-cscnnd hafureencodiug ml aflctccbeodiug

2.1.38 tic-eneflideirt [vilu]: The D131‘ eoeifidelt for which not flupency it an in both
dimensions-
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cg Isanec 1so."1Ec 11172-2: 1993 {E}

2.l.;‘l9 Ile-coded picture; ll-picture [video]: A picture that is coded using cmly infonmtion Imm
itself. 0!‘tl1eDC'T eoeffic:ieII.sin theeodevl representafiomonly the do-uaetficieltsaxe present.

2.1.40 DCT euiuelficlentz The amplitude of a specific cosine basis fmexion.

2.1.41 denuded stream: The decoded reconstruction of a compressed bilstream.

2.1.42 decoder input buffer [Video]: The fitst-in fin!-uul (FIFO) hufier specified in the video

2.1.43 decoder ilput rate [vilee]: The dam ntespecified in the video iufledng verifier and encoded
intlneeoded videobietream.

3.1.-I1 decoder: An embodiment of a decoding process-.

2.1.-IS I-seeding (peerage): The process defined in ISOJJBC 11172 that reads an input coded bitstrean
arllprodueesdecotled picturesu-audio samples.

2.1.46 decoding lime-stamp; DT$ Isysteml: A field Lhal may be present in a path‘: heaflet Illa:

indicates the l.ime~tIa'. an access mil '5 decoded in hesystem Iargetdeeoclei. .

2.1.47 de-emphasis jaudiol: Filu.-xing applied to an audio signd afler sea-age or ransnfissiofi to undo
a linear distortion due to _eu1phasis. . —

2-1-43 Ileqiflnllntion [video]: The process of rescaling the quantherl DCI coefficients after Iheir

rqresenlalinn in line lriulream has been deeodedam befmelhey ateptesenled to Ihe invenieD['1T.

2.1.49 digital storage made; new: A digilsnlstorage at Iztensmissiotl devieeer .5;-am.

2.l.5l discrete cosine transferm; IJCT [video]: Either Ilhe discrete cosine lmlsfofin or the
imrelse discrete cosine transform, ‘me DCI'is an ‘m-er'1.*b1e, discrete ontnogonal The
intense DCI‘is defined in annex A.

2.1.51 Ilimlay order {video}: The order Ln which the decoded picnn'e: should be cisplayed. Normally
this isthesalneorderinwhitia they wererrese'nLedattl1e input tflhfl encoder.

2.1.52 dual elnnnel nude [nu-;die]: A mode, whale two auclio channels with indepeutdenll programme

emtenh (eg. bi.1ingual)ereenoodcd with mnebieeeanx. The coding [mdess is the same an [or me stereo
mode-

2.1.53 editing: The yroeess by which one ornnre cornpresaautnilsneams aremanipulateel to rrofluee a
new tcmpreseed bitshreem. . Confonning edited bimrcans must meet the requirements defined in this part of
I$JI£EC 11172.

2.l.5Il elementary stream [system]: A generic term throne of the ended video, codedaudie or other
caletl bhsnreanu.

24.55 emphaeie [audio]: filtering ajtpliefl to an audit signal before storage or transmission to
‘Improve the signal-to-noise- ratio at high frequencies.

2.l.5I‘.i encoder: An enibodiment ofnn encoding process.

2.l.53" mending -Iprueees): A process. not specified in ISOIIBC H172. ttntreads asuean of input
picmresoraudio samples aedpmduees a valid eededbitsueam as defined inlSO:IEC 11112.

2.1.58 entropy ending: Valiallle lengfll 108511355 coding of the digital represealtzficn of a sigma] to
rein: .

2.1.59 _fa.'st hrwarfl Plflifbaclt 11'iI:Ien]: ‘nu: yroeess of displaying a sequence, or pans ofa sequuzee,
ofpictures indisphy-ea‘-ex faster than neat-time.
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ISCVI Ec 11172-2: 15393 (E) o ISOIIEG

2.1.50 F11‘: Fststfiiurior Txausfotniation. A fastalgcuithm for pcrfuttuing at discrete Fania‘ Irstnsfml
(ho orliogmal trausfotm).

3.1.61 film-Inn]: [ntiio]: A tel ot l:m‘.I1d-pass fiitors covering tho eutirc auxlio finquoncy range.

1'-1152 H301 Sgmmhlbn ll”-Iiitllz A tut-dwifiou of the digital wpffifisntalim of an audio signal
into fixed segments of title.

1.1.63 forbidden: '1'heton:n "furl:icldeI:t“ when used it the clauses defining the audadiiitsttean
thattba value Stall uoverliottsod- 1]1isisus.uaJlyI::aavnidemulatiunofst11tt codes

LL64 formed updating [video]: Tm: process by which mattnblot.-1:3 an: inra-cadod from ti.mo-to-Lima
Ineusutoflnatnisanmchonusbetwocn Ih:invnIscDCI' processes inmooders and deoodascalnothuifl up
excessively. -

2.1.155 l'1:r'1nu‘d motion vector [vitioo]: A motion vector that it used for motion ounpensaion litm
arefmnoc picureal an oat-litzr time in tisplay order.

2.1.66-fr-une laudbl: A part of the audio signal that corresponds to aucio PCM samples fi'om -an
Audio Access Unit.

2.1.6111-eofanrnt [audio]: Ian: lfilnto other than the defined Iliilfiles that is loss than the mfllillliltfl
valid Initiatefot each layer.

2.1.58 future reference picllrt [Iridau]: ‘me future tutu-ates picture is the reference picttu-c that

oocmsa1ala1HtirteEtant!t=currcnIpicttroindisplayot4:h*.

2.1.69 gmllults [Layar II] [audio]: The: sat of 3 constxzutivc subband sampies from al 32 subbands
tlatan-. considered Ingetberbcforcquanizatitm. 'fl1oycm1aspot1im96PCMsarupk:s.

2.1.70 gtanules [Layer III} [audio]: 576 ftmucncy Ii that carry their own side. itfunnatiol.

2.1.11 group of pictures {video}: A series of one or more coded pictures intended to assist Iantlocn

access. Thegmuptfpicturesis onoofthnlayasit Ilicouilingsyiiux defined in this tIarUJfISO!]:EC
11 132.

11.12 I-Ianu window laudiol: A time function applied sample-by-sample to a block oi audi: simples
l;efcI'eFotIrk:‘ u'anSfnl'I1flJi0lI.

11:3 Huffman coding: A specific method for entropy noting.

2.1.14 hybrid filtvtrhanlt Iallliul: Auerial oimhinafittu of suhhand filt-thank and MDCT.

2.1.75 .'INI]'C]' [audio]? Invent: Modified Discrctt Cbsint: Trarlsfunli.

2.1.16 tntemlty stereo Iaudiul: A mathod of eztploittog stereo ineievance. Cl’ redundancy in
stemophanic autlio programme: based on tcminirlgathigh frequencies onlythe enetgyeuvelopeof ttmight
and lofi oiatmetu.

2.1.17 tnhorlato [video]: The propcrt-3 of conventional television piciums when-. altornating ‘lines of

that picture rcpmsentdilfereu instances in timo.

11.78 lnlra ending [video]: Cotling ofa macrtrblock or pictun: that uses information only iron that
Ilattohlockor picture.

1.1.19 lI'lt~a-mtled picture; I-picture [video]: A p'r:tlre coded using information only Bum itself.
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an ISGIIEC Isorlr-:cI1117212~. 1 993 (E)

3.1.30 ISOIIEC I117: fmnitiplued} strum lsyataml: :\ hilsuaan mrnposatl of new or more
aleanenlny-slreanscunbitadiaalhcnamuuhfised in ISCVIE('.'11l'?2-l.

11.31 Joint tun-an sanding [audio]: Imy Inuhad that exyldls slareophunic inaeleu-nee a-
suuqtufictadlnmncy.

1.1.82 jdnt demo Innde [audio]: A mode of the audio: coding algorithm using joint stereo coding.

%.1.83 layer [audio]: Oneuf tlr. lavnls in th: coding lierarchjr of Iheaudin system defined in ISOIIEC1113-3.

11.84hyer [video and systems]: Olnuftbelevclslnthadanliexarchy all-ncviien andsystzn
spedfimimstlefinod 'ml’S(1'IEC [I172-I and Ihispu-lofISDu‘IEC 11171

1-1.35 Iunimnen: (corlptnent) [video]: A matrix. block or fingle pal representing a monochrum-.
rEpI'esa1mionoffl:Icsigmland nlmlmltcprimanyntiuursintlaanamudcfinediltcfllnkncfitn. ‘II:
symbolmedfitlnmitwteisf.

2.1.36 mncrnhlnplt [miss]: The four 8 by 8 block: of luminance -rlala and the mo umnaspanding 8 by
8hloc:Im,nfch:ominanccdatacomingfromal6by16 sacfiontyfzheluniinancncunponetitofthepictme.
hianohlmkipsouuimmmadmmfermflnpeldaaanimmcfinmnihccodadnepueseuatjnmoftlepel
valuasmdaumhndemmtsdeliledinlhcnaatialoctlnycrdtbcsyntal ddinodin Ihiepan.ufIS|.'MEC
11112. 'iheusapisdmrlmn:hecunIcxL

2.1.81nupplng|audu]: Convmimufmaudinsignal txumtimetofiequancgcbmain by suhband
fi!Iuingmd!orbyM:l3C'I‘.

3.1.38 masking {audio}; A pmpezty 0! Elle lumm auditors‘ s_|'su-.m by which an audio signal tzarmbt be
-puamived in the pasta ofannlillca audio dgnal .

2.1.39 nnsklng thrash-I-1 [mlh]: A funuim in Eraqu.-.n1,-am! time below which an aucio signal‘
cmmtbeparcaivaclhy use human auciury system.

1.1.90 MDCI Iaudlol: lthtifind Dlscrch Carine Tnnsfclm.

2.13! mutton mnpemntlon [vriqko]: ‘lb: us: of motion vectors to imymvt: Ihr: c!’5ci.r.ncy'DI Ii:
paadlctiouofpel whet. Tiiepredicliouuseauditm flxmnslzpttwideofhmintnthcyaslalilfatfzumre

deuadedpeivaluesthameusaduufocmuxeyxedictionam-signal

3-1-93 motion fiiinlfiflfl lfldw]: The process or animating motion vectors during Lbs encoding
11:00:55.

2.1.93 Inotbu vector [-ridanl: A l\m—dil:II:.I.si0|Ial vet!!! Isa! I'cI'InDIi£III uznlqzulsltzim flail pnvid-as
anoffmflum Ihecaadmmnpasilioniiflaecmunpiuuemthscooltfimnsinaufumcepiunra.

3.1.96 MS mm [unlit]: Amr.-sized orucplniting sue:-an iuulemntz unedunrhnuy iusluuajllmic
andia gjugtmuaes tascdmuaflhgflnsmnand difleamnesignal insimdollll: leftand riglltchmnels.

2.1.95 nun-lulu ending [wiles]: Coding of a mauoh-loci: or plclurc that me: infofmatiou but! from
itsell‘ and ftunnncmblocksam piamesocuming at omartitnes.

2.1.96 non-toad component [audlo]: A noise:-like iiurnponetll of In audio signal.

2.1.91 Nyqniat sampling: Sampling at or above twice [he maxinun bandwiclh of a signal.

2.1.98 packlsyshulzfipackwnsistsofayatthculerionoveabymnummetflflaals. his alayar
inlhuysun coding s1nta:uleacr1hadinlSDIIEC 11172-1.

2.1.99 paeht data la-stem]: Comuguoua bytes :11’ flan It-om an clrmcntary stnzam prtaclt In a yacht.
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ISOIIEC 111:2-2:19:13 (E) -m ISCIIIEC:

2.1.100 packet lead:-.r Isyslem]: The data struemte used to convey inlonnmim ahoutw elementary
in tlepacketdzla.

1.1.101 packet [system]: A packet consist: of a header roloved by a number of eoutigucus bytes
from anelementayflaastream. It is alayerin tbesystem coiling syuta: describedin'ISDIlEC 11172-1.

2.1.101 padding [audio]: A melhuil II: adjust the meta; length in time of an audit} fame to the
dunfitrn of Ihecuresponding PEIM samples, by cuncfilionally adding a sink to the audio frame.

1.1.103 past refmnm. picture [1-ideal: The past reference picmre it the reference picune that occurs
:1 an earlier line mm the cun'e'1'1t picture in display rude:

!.1.1M_ 1:2] aspect ratio: [video]; The Iatio of fine nomind vertical heightof pel on the display In its
rlolllitnl hcxizontal width.

1.1.105 pal [men]: Picllxe element.

1.1.106 picture period [video]-._ ‘fine reciprocal of the picmm ruse.

1.1.107 picture rate |vldeo]: The nominal rate at which pictures should be output frnun the deeodiug
ptleem.

1.1.118 picture [video]: Source. coded Elf recmanxicd image data. A source or reconailuclnefl picture

consists of three tectmgIIlarII1aI:riee-.1 nl3—bi.tnurnber5 representing the lunmmceandtwo

signals. The Haunt layer is one of uaelayeas in the ending syntax defined in this part or Isorrec l1_1'?1.
Note malthe term "pi¢une" is always need in I3t'_l:IE-I3 1.11722 inpuefereuee In the terms field at trame.

3.1.109 pulyphase film-lnnk [audio]: A set at eqml bandwidth filters with special phase
interrelationships. allowing foran eificient inplementalion of me fillorbank-

3.1.110 prelllctin-n [widen]: The use of a pediclor Iapmvide an estimate of the pcl value or dam

1.1.111 predictive-ended picture; P-picture lvidan}: A picture that is ended using motion
cumpeneateijredicflon finm the pasueferencepicune.

2.1.112 prediefion en-or Ivideol: The clitterenee between the aetual value ofa pel or data element and

its pxedictm.

3.1.113 yrediclur [miles]: A linear cumbinatlon of ]'.l,lB’PiOlJS]‘f {hooded p-el values or data eleirneills.

2.1.1]-I pnsenhllon time-stamp; PTS [system]: A field thatmty be present in apacket hauler
than iniicans me lime that apresenlmhzu mi; ispuesentcd in Ihesystem mrgetdeeoder.

3.1.115 presultltinn nail; I'D Is}-elem]: A decoded audit: access unit at adecotliid piclllre.

2.1.116 psyclnacoudzil: model Iamdlol: A mathunalJcal.model of Lhe masking behavicur (If the
human andimy syszasn.

3.1.111 quimtition matrix [video-l: A set of sixty-four 8-bit values used by the dequantizer.

3-1113 qlllnli-"Ed. DC!‘ coefficient: {video}: DCT uucfficienls beturc I:|ecpantiz.ation. A variable

bnglhcuiedxeixeselllafiun ofI1I.uIIfiz.edDC]' coefficients is stotedas pancl’ the eompnessed vflen
bilnream.

3.1.119 qulntizer sealefaclcr Milan]: A datnelernem represented in'l:ge bitsuearn and used by me
decndingpmness Ioscalelhe dequmtizsliun.
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ct: ISOIEO ISOIIEC 111?:-2; I993 (E)

2.1.130 random: an-mess: 'Ihep:DI:.ass.ofbegi1ning to read and decode the codedbilsucam at an
point. - -

2.1.131 Itfunnue picture [video]: Reference pict1m=._s arc the nearest at1ja::e11I'l- or P-pictures In the
currettt pictun: in display under.

2.1.112 1-em-der buffer [vidao]: A buffer in the sjisttm target decoder for storage of st teuotsmlctetl I-
picmn: or a tmttnstmctetl P-piunre. '

2.1.123 requantiaation [audio]: of cocbdstbbindl sax:tplt$ in ordm-to l'Gt0‘|’c.l‘lhG
quantized talus.

2.1.-1:4 reserved: The tent! "reserved" vhcn used ‘:1 msclauses definmfi me codtldhitsueatn Mme.
that Iilnvahemay UBIIS-‘Ed in the fllillla for LSOFIEC dt'.l"u1u:| cxlnlnsinus.

2.1.125 reverse plaqrlaacli [video]: The Faces" of displaying the pizturc sequuwa in the reverse of
display uni-.1‘.

2.1.126 suhfactor ham! [audin}: A set of Ernqunncy tints in Layer II] which an: mud by one
whiter.

2.1.12? smlefactar indnx Ialltlialz A. numerical code for at scam-factor.

2.1.128 s-mlefaclor [audio]: Fatmr by 11-hichua 531 {if value; is scaled berme qua-nJzatiu1_

2.1.129 se£_1IIbl'I‘:I: header [vitlanl It black nf data it the oodecl l:itsl.|'e&Iti cumairting-time coded
replusetltalion of 3.l.'lI.l1'Ibfl'0fdata elements.

2.1.130 siala tnhzn-mntitm: Inforrmticmiu the bilstneam mucssaxy for controlling ti": decoder.

2.1.151 skipped tmcrohlock [video]: A manrohlack for which no data are stored.

2.1.132 slice [1'id¢c-I]: A arias ofrnacmbiuclts. It is cine cf the layers (if the coding syntax defined in
this part of 15011811‘ 11172.

2.1.133 slut [audio]: A slot is an elemutm-g pan in tin: titmam. In Layert 1 s1otc:;uaIs rout byte.-5,
in Laycts II and III cm: bytz.

2.1.13-I source stream: A shgle non-multiplexed sttéant ofsamplet before ¢':t'nIpressiIn_cc3dihg.

2.1.135 spruulng litnctluu {audio}: A fumtjnn that t'lt:3£l‘ibCS tin: froqucmy spreztl at‘ masking.

3.1.136 start coda: [systcm and video}: 31-bit codes embedded in that coded hitstraam that an

unique. 'I'he}' are ttstad for several purposes including identifying somt-. ofthc la3I'e.r-'5 in themditag a-yntax.

2.1.137 STD input buffer [system]: A first-in first-out bufft-J at Ihe input of the system target
detanderrot slnrage ofoumptessed data from elamnlztry stseamsbefors decoding.

2.1.138 stereo mode [audio]: Mode. where I'm audio channels vlaich farm 3 states: pair (lcftani

right] are encoded wimin onebitstream- The ondhgprocatsis the smncas for the dual daanml mode.

2.1.139 slnmng (his); stuffing (bytes) : Code-wnrtls than may he lnse11en:l into the ctmprcmetl

bitslrtam Ihataic distarded iuthedwudittgprnotss. Their purpuseis toiuctease tlxebitratsuflhe sttitam.

2.1.140 subllald [aiuiio]: Subdivision of the audio ftrquemy hand.

2.1.141 suhlnand filtnballii {audio}: A sea: of band fi1tBJ'S tatnerillg the cltlire audio frequency range.

In ISDIIEC 11172-3 Llteslblnntl tiltetbank is a polyphast. filttrbank.
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.ISDt"|EC-111T2-'2: 1993 (E) Q ISCHIB3

11.142 sllhhnnd samples [audio]: The subband filtcrttank within the audio encoder creates. afiltexed
and sobssntpled reptescnttttion ufthe inpmaodio at-cam. “flu: fijtued samples, are caihd subhmd samples,
From 384 limo-onnmcltive inptttauflio sotnples, ]?. time-consecutive sobbanl sampics an: generated within
each of we 32 suhhmds.

2.1.143 sytcword [audio]: A 11-bit code cmbeddad in the audio hitstttam that idenifi-;:s thc start at a
flame.

2.1.144 synthesis filterbank [audio]: Fit-crbank in the tecodcrthat reconstructs 3 tom audio
signal from subband samples.

2.1.135 system Iteadtr [system]: "I'M: sysmn Itcat:I_er is a data. structure tlefmnd in ISOIIEC 11172-I
Ihatcarries smntatishtg the system: dtaracteristjcs ofthe ISOHCEC 11172 muliplomd streazo.

2.1-1-I6 sydzem target decoder-, S-‘I'D [sy5teI:n]: A hypuhaiml referanoe model of It demtliltg
provost used In dbsuitnthesemaoflcs otmISOJ'IEC 11172 multialexad hilsream.

2.1.147 tiI:n_e-stan-up [s3st_:m]: A ISBIIIII that indicotm be time of an event.

$1-1-I3 triplet [audio]: A stat of 3 cmtsecutive sttbhand tanplesfrom Ole sllbband. A tripiet. from

eachofttnflsublnattitfltrmsagranult.

2.1-!-I9 hm] utmponanl: [auxin]: A simsoidelike Dtunpottclu of an audit: Signal.

2.1.150 variable bitrate: Operation when: the bit:-an rants with time during the decoding of-a
cmnpmssod hitstreann.

11.151 variable length coding; VLC: A nwersiblc prooedme tor coding that assigns shorter code-

words to ttequemcvmt; and longer coda-wands to tea: fiegoettt events.

1.1.152 video buffering vcrlfierg VIIV [video]: A hypothetical deoodcr that is Conceptual)‘
cottoaaed tothe output of I:I1e.eIIt:1dar.IIspurpos: is to pmtids accnstramton thn variability oftheflata
melhatao encodernreditingprou.-ss may pmduoe. -

2.1.153 video sequcutze [video]: A series ofone or more groups ofpittmué. It is on: of the layatsof
dtecodiitg srniaxdefinedin thispmt o-fISO.'IEC 111?}.

2.1-154 zig-sag scannirg order [video]: A speciftcsequantial ntdering of ms DCI I:-oefficientx from
(ap];ru:J1nau:Iy] the lowest spatial freqttenny to the night.-sL
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@ ISCVIEC ISCIJIETI 1172a: 199315)

2.: Symbols and abbreviations

The naihenninaloparalors used todescaihettnisinte.-nsaticnual slandaxdarashuilarmthnsa used 1'nIhcC
pmggammiig language. Howe-re.r. inttgar (iv-isim with u-uncation and mimdingan specifimlly dzfinai
The bitwise cpenamm are defined assuming mros-onmplanenn-upresesnlatim of iucgers. Nuuhurhganfl
counting loops. generally heginfrum zero.

2.2.1 Ariihmatic operators

+

++

Div

H

Sight 3

Nl".|\l'l?{}

fiin

Addition-

Stirtractiun. (ass: li'1naI'}' qaeramr] ornsgafinn (as aunarg upr,ra1m').

Inmment

Dazmmnt.

Mulfipicafion.

Int‘.-gr division with lnnnaliul nflheraul {swat-II mm. Fer e:a:i1ple,'?H~ and -734 are
Innaued Io1:nd—?f4 anal?!--1. are muted In -1.

Inlays" division with rounding to thc lrarcst integer. Haif-fmcgcr mines are rotrmbd away
fiunzn-u minis nrlnrwise specified. For atanpleiifll is mundcd In 2.aJ1d -3fP2 is Iuuntbd
to -2.

Inucgrflirision with trutmiionofsheresult towards-u-.

Absriutevaluu |xl=xwhcau:>D
|x|=-Dwhe|x===fl
|}lI=r—I when: «:0

Modulus npelaml. Defilnd nnlyfnr positive numbani.

'Sig,n(x) =1 1: :6
I1 {=0

-1 3; cl}

Neamsl integer operator. Rcturns lhemzarest mrgervamcto the real-valurfla1'gI11ne11L Halt}-

imegpx values at remind any from man.

Sine.

Cosine.

E:IpuIu_:nu'al.

Square root.

Lvgailhm to 1354: ten.

Luga-it_I_11_n In hast: e.

Lngarillun to 1:15: 2.

1. 2 .2 Logical operators

I

M};
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ISCHIEC 11172-2 1993 [E] E ISCJJIEI

I LogimlN0'I'.

2.2.3 Halnional npugatnrs

av Grrnlsrlhal.

>-= Gmalarlhanoroqualio.

<. Less than.

"c: L4-.ssLhannr¢qlualtn_

= [=;;pa1m_

'l= Notequal 133.

max [,._,] the maximum value in the argument list.

min [,...,] thr. minimum Value in Ihe.arguInE|1tl.i£L

2 .2 .4 Bltwisa uperators

A was mlnplemelt lumber representzuim is assimai whuretha bitwisa qiemtnmare used.

3: AND. _

I 011.

>2» Slzliflrighl with sifl extension.

41-: Sbifl left with new fill.

2-2 .5 ihssignmnnt

= Assignnmt opcrzlol.

2.2.6 llnamonics

The fulhwing mnemonicsase defined In dnsaihe tiicdiffeaeiu dalalypcs used inn]: undadbit-stain.

bslhf Bi:s1r'i:Ig,Ieft‘uit first, what: "le.f1" is the mile: in which hitstrings. are milieu in
ISDIIEC 1117?. Hit string are wn'unn as a stxiigofls and 05 within single qlue

marks, (:3. '1D(]0 0001'. Blank: within a bitstring are Ioreaseofreuiingalid have no
signification.

-ch Clalmel. If mm as value 0, the 1:1: chamal ofnsterea signal orthe firs! of two
independent signal: is indicated. (Audio)

nth Number of channels; squad to 1 for srsiliglc-_ct.-a.Il:1el mode, 2 in other modes. (Amie)

gr GIamIIeof3*52subbtndsIInplesiiaudioLayer1l,1B°'32sib-bandsamplesii
alliiu Laytr III. [Audin)

maiJ1_dIta The mflII_daIa pofflm of Iwebilstream contains th: scaletactms Huffinall emotled
data. and ancillary iufommiou. (Audio)

main,danaLbag ‘Ila. lncalhn in in: hilstreatn ofttnc ‘beginning or them:in_I1a1a to: line hams. The
location is equal 10 lbs ending bcatiun ufihc pierious Erame's main_d:!a,plus one bit.
It is calnulatecl from l|1emain__I:Iala_md value of theprevimisfralzne. [Audio]

ptrIiZ_lmg|!1 The nmnhcr ofmainfiatabils used for scalulactots- (Audid)

12
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Q |so,vEc- ISUIEG 1 1172-2: 1993 (E)

ipchcf Remainder cneffieiems. highest ntdar Elsi’. (Ania)

sh Subtanrl. (Audio)

shlimit Th: mmtiai-hf :l:n-.- lmvcst sub-hmid {hr which in bits am allmaied. -(Audio)

scfsi Smlefmux seletzlioninfotmatim. [Audio]

swi1cI1._pnim,1 Nmiaernfsmlcfactnrtaarl (long bluckscaldiictcx band} [mm which point an wiiidcw
switching isused. (Audio)

swit,d1.II.‘int_s Nuniberofscalefaztor tam tshortblocli scalcfactxli bani) mm which pnintun window
swimining is used. (Audio)

uimsbf _ Unsignad integer, most significan hil. firm.

vlclbf - Variable langlh code, left bitfust. when "left" raters 1001'. order in w.tiI:i the V113
codes are wn'man.

whdaw Number of the actual tine sht in caxepf blnck_type=2.,D :1 winduwsfl- .{A1:nd:'t:n)

The turn: nrdbr ofmulti-byte words is must significantbyte fint.

2.2-1’ constant:

11: 3,1415EI25.5:-553...

e 2,7lB2B1B2fi45...

2.3 Method of cit.-.scrihi'n.r_:; bitstraam syniax

The tfitstrcam retrieved by the aenodar is descfibqi in 2.42. Each dalnitcm in aw. bitsrpun isinbukl type.
It is dascribedby itsnane, is tergth in bits. and a nmetncmic Inrits lypesmi a:rd::r nfummiission.

The action causedbyadamdeduhtaelcnxmlin ahilsmran :lc1IeI1r1scmLhe\'alue uffliatchaaalemeaxmzi
on damelumuts pmieusly decoded The deuadilgbfflledalaalemanlsanddcfiiiliun ufthesninvariables
usaiin Iheirdecoding axedescribesd in 2.4.3. ‘Ihefollowing cnnslruclsammed In catpmss the conditions
when dataelaznenls ampmesant. and aminnomaltypa: - -

Note this syntax uses tie ‘C’-code emwutiun that a variahleot expression evaluating In a nonzero value is
equivalent In acondirion mat is mic. '

while.(condlti=an}{ IfIhaaondifin1ismse,fl1enth.=:g'oupofda1aelesnenlst:cc1n'xuext
t1ata_alernent in the data sire-an. This repeats until lhe curnition is not um:

I

U0 I
dnt:,_eI¢n-n.-.nI Thcdata elenietlaalways wants at East mix.

} while iielcintilifiuu ) The datziclancntismpeatefl until the -rmdiion in mi me.

iffiaandition) { If the cmiudifiim is true. then It: firs: group of ma elements uccus
dnt'a_el-ement next in the Ilala. slram.

5
ehei Itthcconcfidmisnmnammmesemmgruupotdamelmzms

:latu_|.-:lcnunt occurs. nextiu uh: dalastream.

1

I3
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foI'l:et1pt_1;ex]ir2; aiprs) { exprl isanexpression spedfying ll]: initialization of the hop. Nomally it
ulata_elenient specifies an initial state of uieoonnkzr. and is acaomitiurn specifyihg a test

- -- - madchcficu'eeacJ:imauonorIhebup.Ibelooptermina1swh:uIhecmdiuun

i isnotuuc. Bxpr3isanexprn5sionltntispetfotmedatfll5andd‘eachilBr-.Iinn
of the loop, nmmlly it incrcmanls a cuumer.

Note that the nostcotnmon mag: ofthisconsu-ulztisasf follows:

.for( i=0'.i<n;i++} [The-gmqJufdatac:l:rrieii;sowu1ntimcs.CondiLionaJoorisu111s
Ia|:a_elennIIi withintha group of data elements maydepenil am Ihevalne ofthe

. . . l0o]imnu'olv1riablei.MIid1issntmzzmfurIi1cfirtt0cnn-lame,
} int:neu1a:tedIiJmIefnrt1Ie@d0ci1i:1ence,andauftn'Ih.

as noted, the grmpofdata elements may cmtsfirl nested mnlliljciml mnstnicrs. For conpacmess, the {]
may In niniuad when tmly one dalaelemcnl follows.

i‘lala_eleme:t [1 f|aIa_£iu1u:I1t I] ism: array ofdata. "llienunheroftlzuaelculifllts isislldiurtetl by
the ounti;-.xI_

IlaIa_ei:mett [nl dau,_aietru:nt [n} is 01-.ne+II.l1 tzialnerll of an array of dams.

II'ata_.elemeIi, Im][n1 dain__aIm=.ni [mtg] isiJ:e.ni+1,n+1 in clemenlnfa two-dinaisional mayat
data.

il'a1a_-alunnenl [l][In][n] da1a_clc:rncut [l]_{n1];'n] is the l+l,m+I,n+1 tn element of 1 Iiu-ecalinensiunal
may ufdaia

-uhl.It_cIaInent [mun] is lit: illdudve range of hitshetwcm bit III and bi! II in the dahgpbanem.

Whiledza syntaxisexpresaad irunucelmalinnns, ilshould nolbeassninai thal 2.4.3 inpienents a
IJIIIBEIIIJIB. In praxI:icular, it dcfinesa mtmctand crmr-tree input hitstmann. Annual

flumd.-.:rsn:usti1IclI:leameansloI<nk for staltcodes inordet uzibcgin decoding mnecfly. audio identify
efl'flI'S. ensures tr inseriious while decoding. Thcmaihods to idenfify these‘. s'I1uaI.ion5, andlhe actions tube.
Iak=n.al'enot standardized.

Definition of I-iytaalignad furnctlun

Th: fimuim liytcaigned Oreluns I ii the current pasiicn is m a byte boundary. that is 'the.ue.:L Initial the
hilsuemnisthafirstbitinabgle. Dthenvisaitrennnsfl.

Definition of nextbits Iunciion

The Eimuim aianhis I) pcsmits comparison ofa bi!-string with the n;-.):Ib'1s Io be decoded in thc
bilslrmm.

Definition of I1exLstaIt__coda function

The nnxt_sIa:t_n::ode finrstinn rcmmrcs my zncrobiland urn byte shifting and locates me next sum was.

Whit‘: { 1||}'t.=a1i£T|fi.D 1
zer'o_bit

wmiat nextbitsu != 0000 0000 00000000 00000001‘)
zuog:-yte '-00000000" 

This mnurian chaclcs wtieihcr the CI.I‘-l'El1I:|J0$il:i'.‘_Il1 ishyte.-aiigneti. [E ‘n is not. zero stuffing bils ara present.
Atlezthatanymnnherofzaem bytcsmay beprwonttacfure Liieslart-co-‘.16.. Thetefnrestan-codes am always
bytealignedaard n1a_vlJepu:ed:-.0 byamrmzubertfzem sniffing bits.

14
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a Isonac Isonsc 111722 1993 [E}

2.4 Flequitemants

2-4.1 coding slruclulo and fiaffimtfifl

Vldaa nquanau

Amdedvideosu1ua:ceuummeno:swiIhasaqua1eehudu'mdisfoflowedbymu m-more gunpmt
picluresandiseulad Iuyneaquentxi,e:1d_cude. Immdhlelyhehznchofmcflmysnfgiunu Ihaemay
he a sequence bmdar. Within mchsequence. pica:-as shall ha deundahle-ouifinnotsly.

madxdmemreceaadsqummhudusflldlbdnnaanmuwflimcpuniuadexcplmnufmnse

optionally‘ I:uu|I.m'tiz=r_matrm‘ an41non_am‘a_‘:panum:' matrix)‘ shaltmre uIcsannva‘lucs.asinIhcfi:sI
snquauaelleader. Theqpatizalianmuziuainay beru|efimdead1Iincll:atascqLuIcc|iudu'onuus ind:
biuarcam- Thusllledalnelumus bu1_inn_qnanain:;n1atfi1.load_mn_im-Lquutizeunauixand
upuunlly hm._,q:nnIizar_maIri:a1dncn_inta.qaantimr_mauix may have any (mu-mrbiducn) values

Repeating mes-uquunmhaderallowsmathm ehmetus uftheinilial sequence hndertoberepcatngiin order
thatrmdum-mu-.ssin1o Ina video mquam ispussibh. Inamiflon me quanflzetimmamassmaybc
chmigedinddellae videesequuuzeasraqniml.

sequent.-I hudar

A Vida:-aa:pIuIcchcade1'eunmanacswiIuo¢q:mu:_heatI:r_afleanfl isfolluwedbyaaetiescfdaa
datum

Group at pictums

Ag-nnpufpldurasisn sericsnfone ormwccudedpidsuesimcxflefl to msistrandoniaamssinm 1h:
svqmna.-. In Ihesiored biimcam. Lltcfustcocled plant: in agrwpufpiaunsisml-Plenum. The nrdcrof
llapiclu.resiIIlh: axhdsneamis Ilaeotder inwhichthe daooderpn-ocesestheminuurmH'playh_ac!k. In
[nIfiaJla:.aI1i:cu:tE-Picuresinllncouiedslnam ::eindispIaya::er.1nc lastcodedpkttltn. inaisptay
mlcrmfa gmupul pimuts i:eir.h=rnnl—Picuue era?-Picture.

'lhcfdlow'ngisaIuampleofgruupsofpimncstakenmuueheginingofavideosequunae. Inthis
c.1.aII‘.I|1IBlll§ fislgmupotpiunnscotumimscvmpimnrsmfl suflnuuuungmlpsofpicuesummnntno
[icuu-3. suon:ssiwP-picmesandalsotvvoh-picmnshm-ann
sncnmivel-an6P-pi-mules. Pi:I1Ive'll' hosed wfwua apn:dicthnl‘oI'1icI1re'4P'.l3ictuves ‘JP aId'1l’
aebmhuadlntom ptu1iI:fiuutor:icu::as2B'aIa'3B'. Iheuefwtttea-dz:-ofpiaixesinuaecndad

:Eg_ED(fl5§&‘lb¢'lr.'4P'.'13'.'33'. How=vcr.d1edea3du- should display than an I.h:nIck:r'lI'.'23’, ‘SB’.

AuhemooderinpuL

1231-5 6 7:9 Ina:12111-tlslsnlstsauzizzzau-25
IBBPBBPBBIBDPBELPBBIHBPIHP

Mthsmmduwpllh l|cslnrulIiu,lrmn.IIIdaltte:de£otkI'iII|Iut.

ll-423 7551039 :3-llIE1-614151911l8232lJ2I25'2.l34IPBDPBBIBBPIBPBBIBBPBBPBB

when [he tbublevufical harsmarl the gruup ofptcnxms lnoundar1‘es.l*-bl: thalinthis nxaniple. the fin!
group of pictures is him pictures shone: than subsequent groups or pictures, since at the beginning ofvideo
coding male are 110 B-picmres pnecodhg ms flrsl I~Plcmru.Howewr. in geneaal. in dispmyordar. heremy
be B-Picures pncaling the flrstl-Picnic. in licgraup ofpichl.l'l.':S.G\'fl'If0l' Ihcfirstgxmpoclpict-nus In ‘Ix:
II:u':hi.

[5
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ISCVIEC 11172-2:1993 (E) © ISEXIHI

AI::hedecuda'mlput.

1.1 3 -1 5 5-7 B 9Ill]!I2I314|5IGlTI8l92&1l212‘)1425

A group of pictures. may ‘be of any bngtls. A graup of planar: shall cumin mam man: I-Pictures".
Applintiim reqniringnuchm amass. fan-foswafl playlaack. or fast andnu-uni raven: playlflflzk may use
rslmisely shot! gmups d'p'vcun'es. Drunysofpicancsmqyalsobestm-hetlasscmccutscuolhercasns
whaemotionuompalsaliouisiumffvcfive.

'l‘henum‘wI otmnsacutive B-Picnnes'mva:iable. Neither B- mu-P-Pictmcsucadbepmscnt.

&fidwwmummgupsufpicm:esumismdhymcdemramybedirrmnmmnmmcaLdn
uscucktouqlmdlubcdilixng,

Pictuu

It aoutueuneecnatnucwed picune cmsisr.-mt three rectangular malfitas of eight-bin nmnbem; a luminance,
marl: (Y). and twoclnrominancenntrines (Cband Cr). The Y-rrmrlx shall have an even nmnberufmws
mdaoIumn.andr1:eCban1CrnmrieessIII1!baone.ha1l’tleslzz aflhef-mm-in inbothhoaiamudand
valliciltimnmims.

'nIY.CbandCrnuuq:mcnIsara relaledtothepximary tanak:gu:)Red.Greena:IdB1neSignal's E'R.EG
zlI!£IE'E)asde!uibed in CflR mflI. Thcseplinnijisigmlsareytnuiaplu-¢xuI'fll. The
assnlmd vdue afgmnna isnutdcfinefl in thispartnf£S0!!ECll112butmayt)!vi.calJy be in Ihemg-inn
ap1:ruzimmcJy2.2 ta appmxin:aInly2.S. Amlicatinna which tuqtimacctuata a3lnurn_pn_:danianmay- _

t.'.hI.‘1.OSvB-In specify the vaJueofganm1amun:.an:ura:cIy.h.n his is nnlstdeunauupeafwnpnnoflscmfilI1 72.

'Ihelmnhm1c:uIdctuunin:?u:es:nis;Iesaueposi1ionedas:|1om in runs. win: "x"mahrJu=yosiI:im1
af1he.lunlumce(Y)samples:nfl'D"mat:ticpudti1nufmechunhawu (cbamrllmsanples:

   
I X I I I I

Fig“: 5 -- The" positium at lundmnzn land darmnlunnce nnples.

Theleanfmntypesolcodedpicmetbatusediffcmnluading methods.

An lntn-coded picture (I-picture] is under! using infmnalim uniy from luau.

A Predictive-coda! picture (I*-{inhale} is a picune wlniah is coded using motion oclnpensaled
pmlintian from I pastl-Psuum at P-Piclnnz.

A Ilfliractionally pa-adltflst-ended fidilfe (B—|icIu:¢) is a picnic wlich is coded using notion
aplstsdmrinunl-Pictmunrv-F'icnnt

Aacaoaa think:-n ismdaausmgiutormuonouyamuit.-alt otuubcreoemcientsoulyme
lcuneaarepvesml Thet}Pi:lue:shailn3thchusu;Iemeom1airinganyotkntpic!mely11as.
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EISDANEC ISDIIEO 11‘IT2-2: 1953 (E)

Asliueis an series at an arbiuary number Ufmacrlibloclss with we cmierofmacrublocks starting from In:

uppqnr-left ufma prweeflingby raslrr-scanurder from lefltorightand top to bottom. Ttlufrst
and lmtnnanblntlns of a slice shall 1101 be skipped macmhludss (:ee2A.=1.41. Evwy slice shall mnlainal
leastme. mauzmblock. Slices shall not overlap and then shall be no gaps bemoan slices. the position of
slinasimy c|argetrumpit:turI:tnpicl;nre. Thefintslim .¢.l1dlsl.a1LwiI.ln the fitstnmn-oblnckinnnpicnnt
and Ihelast dices shall mdwilh the lastmmroblmzk in thepicune.

Macrablcu.-k

A macroblnckcoiltaini a 16-pin by 16.-tine seclim of hminancc mmponenlallfl fhe spamlly uxresp-onding 8-pet by
8-linxzsacion of cad: chrun'na:n'.:eurnponenL Amacmhladz h-M4 luminance blocks and2 dnomimnu: blacks. Th:
term "macro-b]oI:k' can safe: In source at racvunsu-ucied dalaur tn scaled, quantized coefficients. The mile; of blocks in a
macmhlock is top—]et’L mp-rigtt, bottomdan, bottom-riglwn blocks fut Y. followctlhy Cb and Cr. Flgum 6 shows the
almnganarltufflinsebhcks. -A.5ki]11:Ic.d mastublock is um: fnrwhich no filformatiun is stcrnd (see 2.4.4.4].

 E
Y Ch (3

Figur-t i — 1'11: arrangement or blocks In 1 rnacmlilnclr.

_ Black

Ablnct is an udiognml 3-penny 3-line EcC1.iO'fI of a luninance orchrumiharrcze wmpment.

The tern “black” C«'I|.1fEFe:1'eiIhe;'ta soulflfinlldmotnslructad thtaorloflie axrcsporfling ctuladdaui
elcmenis.

Reserved. ‘Forbidden and Marker hlt

"rhea-ns"rcserved"an:l "fon'bidden”an: med inthcdesctiplion ofsomcvalnes cfmvualfizltkitn flu.-,coded
bitsueam.

The lean 'resenred" indicates Ihatilm ualns may be ‘mad in the future for 1S0»IE-SC-clefined.e:m~nsiuI|s.

'1'_hcte:m 'farbiIid2en' indicates a value that slJa1l'ucva.‘he used (usually in truth! II: amid elnulsniunbfsiat
codat}.

'11:: tBl1l:l- 'uarh:I,_bi;" indicates a one hit. field in \i"h5I:l1'lh¢ valiz zero is Thescmarlcar bits are
inlmdllued at-severalpoinfs in the syntax In avoid start-code emulation.
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ISOIIEC 1 1.1?2'-2: 1993 (E) {D ISCHIHB

2.4.2 Specification oi‘ the cudod uidaa hitstleam syntax

2 . 4 .'2.1 Start codes

Stanmdca '|:it]!:tlIEl'nS Ina: domttstlerwise uccurinthe video stneam. Allsnrtmdes ate.
lJ:VI98li£IH'1-

m 
sline_stas1,_u;xles (ilcllxing sIice_v=nfcd_pnsitiornsI

 
00000100

00DCl.‘uID1

thong];
ODBGDIAF
000UD1B{1
00000131
00000132
00000183

DOOU01_B4
mormas
WOCDIBG
CI)0flD1B'7
03000138

The us: ufihestart codes isdtfirlzadillfllsfollowing syntax dcscriptilnwllhfllcaxocplion ufthe
seqle.I'I££!_eI1'0I',_o:nde. The B5qIE:l'EB_{$1'I‘(Ji"_I]Jdfl has been allccraxed forms by the digilal mlagfi Ined'm
ilta-faaeloirflicatewhemmrcmeotablcennrslamclreendumclnd.

2.4.2.2 Vldan snquamce layer"

]while( u_axl:iIs0=- gI'Dup_sBI'l;_eode)
}whJle[mxmiu0=sa1uerm_hcafler_tude]
sequ:nce_and_unde

18

Page 28. of 124

N0. 0! hits

 

Petitioners HTC & LG — Exhibit 1004, p. 28

 



Petitioners HTC & LG - Exhibit 1004, p. 29

e asonsc Isomsc 11172-2 1993 (a,

2.d. 2. 3 Sacpunca haadar

saqInI:|ce._I|eIIIar__r.nde
lIuriznr:lal_sIze
var tical_siu
]IB1_lSIE¢‘I__]‘I.'HD
pkiure_nta
bILnte
l1arlcI_I1ll

\rI:w___IJ ntli-.r_IixI l
¢auIr:ined_pntIltotars_flIg

lond_intrn__qnn|lIzur,,mat|-Ix ‘
E (load_in:m_quantiznr_n1a1t1‘x } i

inha_qnnti:er,_unl:rl:K [] I
ha:l'_non_i|tn_qlnntizcr_|nItI'i::
if (luad_,In1_jnu:a,_qnm1iz:.-r_m:n-ix )

IInn__inI:-a__quanliz¢r_uIatrix []
ne:I_sz-emu:-U00
if (nexflailso ==musinn_sIat_-nude) {

tI:tensiIn_p.tut_¢odc I
whfle {nexbis O l= '[Ifl|I)DOJ0£Kl'l000000J00lI]0I'}l

seqn¢ucu_extctusion_duta
l
n==cLsIarI._coda0

I
flncxlbixo = Isa-__4Ia|a_m:t__a:rdeJ I

us:er_Ilt-I_slaIrt_I:o:!e
ul:iblnexlbis()!=’|!)(I}(lJ(IJODODD|I)O0flDfl000]')l I

use:-_datn

I

19
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ISOIIEC 11172-2:1—993 (E) $1 |S0f|EC

2.4.2.-I Group at plctllns layer

'- . H No. of his Mrlecncnic

§0Ip_ I

group; In rt_cmle
_ tim:_co Ile

I:I10SI:fl_gup
broken_1iI1k
nE.xLst:It_oa:iI'=0
if ( I:IBxlJiIS(}'= sxtensinn,smIt_wde} 1

axisusim:_star l,__co:I e
wIile(ne:t1bis{J!=‘00CODDO(} {I,'.|D(}|)000 D00ODCD1'}{

} group_txttnsiou__:l:ta

if'(mxbiafla mer__da1ag_st:'rL.c:u.lc) [
user_d:la_start_codé _
wti1e(mahitsoI=‘0D00m0t1 DDDDEDOU l}€[|CIDEDl') {

er__IIata

}
ne:tr._sInrLcude()

1
d0{

lfifllmfl
} wh'l£ [tII.=:xlJ:II'l‘s0 = pict:.I1B_staIt_In1'; )
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ISDIIEC 1 1172-2: 1993 (E)

Picture layer

picrturi:_start_cude
tI.|'np¢I‘ra1_I' elerence
plu:ture_ccdIng_type
-vII'Ir_delIIy '

iI( (piI;1nm_noding_Ly;e = ?.1I (;:ictu1'e_cDding_13pe= 3}) I
fIl1l_,_p£l_l'0rward_veclor
fnrward__f__::nde

} .
ii( picu.I:e_a:Ning_type= 3} {

rulI_pel__bacInva rl_1-ea.-tar
Em¢:Iiw:rl_Lnode

]
while. (nextl>its{) = '1') {

ext:-a_bit_pictI'Irc
extra__inIormatIon_[;id.1.Ire

}
eItra_bit__pictI:re
nm;.sm1..ccde0

if {ne:r.I)itsO= e:tension_start_cu:le} I
Extension_sta rl._cnd I:

wI1i1e(nextbitsI'_) !=-'mooo0onow00mouoou0m1'){
pictnre_extenxion_data

1

} nea:t.5tarLmh()
if{ nexzl.-u‘ts0 = use:_data_sta:L_cade) 1

= uner_dnt:_:tnrt__cndu

Wl1i1fl(rIe:thits{) != ‘DD|lUOD[}i}fl{lt)l]Dl1)DD(IJl](}0D]') {

} whilc (ncKtl:its0 ==sliue_sIart'_coclc)

Page 31 of 124 2'
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ISOIEC 11172-2; 199.3 (E) 0 Isonec

2. I-.23 SIic_a layer

diceo I
sIica_sI:art_cntIe

quantiz-Ir_sca1¢
while tnextbilsfl ='l')[

a:1:tra_IIit_sli1:e

extra_inl'nnnat1nn_slit.-e
}
extIa_bil_.-slice.
I30 {

macmbloclno
] whi1e(nestbi£s0.l='00D[[l0DDflDfl[)[]}DDD()UDflfl0') 

Ilacrubluck layer

No. of bits Mnenmic

while (nexfliitso = ‘D000 (DD! 111' )
ma::rulalocl_slI1ffing

wliilr: inexlhitsfl ———. ‘D000 (I301 000‘ )
macI'IJ|luclt_¢spe

ma¢roblack_nddress_inI.‘.re|nant
maI:I:'al:lnc|:_type

if( nm1:ublock,_qmam)
quant:I:e|'_si:n.le

if( nIaI:rDbluck_maI:'nn_forward ) {
moI;inn__l1ori:nnIaI_lorwari_Ir-nda
'LE( (fonraIfl_t' != 1} &&

(I:Ioflnn_hmiumIal_fnrwamd_code L-—- 0) )
mnLion__l1ori:unIal_l’or1vard_r

moti:m_wIti¢al_l’orward_cnde
if! {foma:fl_f != 1! &&

(1Il3|:iDn_vertiI:al_fmward__mI:b != 0) )

} lnallnn_verliI:aI_fnrward__r
' { malL‘.I'Db]l2I2ILIIKJtIOlJ_baCl‘WII‘I1) [

motiJn_lIoriznnta1_inI:l£Ivard_cn do

if(  _f!-= 1)&&
(1notina:|JJo:i:0uaL_bnckward_code != 0] )

molInn__lnori:auIal_l1aI:.k\tard_r
:notIan._varticaLl:acl:war:l_codc
ift (hachvardj != 1) 8:19;

(moliIx1_veIfiL:IJ_hackw3I'd_i:nd£ !==£I))
mulinn_v¢_I'IicaI__hack1irnt-rl_r

I
if( macmbloclgpmemj

Ih¢Elud_|:Ilock_pafltrn
for E i-=0‘. i-<5: i+i- ]

hIoCk{ i)

if(1icun'e._mdlng_I}-pa - 4 )
:n:l_of_rnncrahln:k
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9 lsomzc ISZMEC 11172-2: 1993 (E)

2.4.2.8 Bloch layer

llocl:(i){

if{ pawn’-..md:Ifl ) i
If I ll‘B{.“.'lI‘.|]J]IJ¢kJ1lIl'fl.] {

if ( i<4 J I
dct_dc_slze_|umInan:-.a
ifiIlI’.:_,siu.-.JJ.m1i.nanaa != 0)

dcl__ic_differenIla|
I
elsel

clel_d¢_sixe_chu-onlauauu:
iflI1tLs'm:_dm:xn‘n1:n:eI=fl)

uld__lc_dil‘fcreaIlI|
I

515:!
dcl__cnel’f_first

l .

If (pi:u.Ie_cocling_typ: != 4 ) {
while fnexlbilso != '10’)

dct_coen'_nan t
:nd_oI‘_hlod(

23
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ISO}! EC 1 1 1?2-2: ‘I993 C! ISOIIEC

2.4.: Semantics for than video bitslream syntax

2.4.3.1 V1660 sequence laym-

suquenI.:I.__md_cnda -- The sequena;-._an:l_mde is the bit string 00000131 in hexarlmimal. IL wrmimtm a
vidau saqnelne.

2.4. 3.2 Soquohce header

uq1I.enc:___l1eafler__code -"I318 sfilfjifillif-,_lJa1i|=i1'__I;=(JEl'f.'v is l.I.'-1: bit String 00000153 in  fiL II
iflantifieslhabeginting ofasequamahcader.

horlzanta1_sixae — The |Io1i.aoma]_sizB is the width of the ifisplayablepan of thclnminaiicu coniponelll
in pals. The Widll of Iheeznmded lmnilancle cnnlponenl in IIau'o‘|IIa':‘k5, Inb__widtJ1. is
(hurizonl3l_size+15}f1fi. Tm displayahlepart of the 111111112 is 'let'l~a]igned in Ibcenaoded picture.

1=cl’|2iI:Il_8i!¢ -' The v¢ru'ca1_size is lib: height oflh-B dsplaxalfie part Iaflhbluirlilmnce l in
pals- Th: hclgat oftbe encoded Iuminanne murponent in macmblocts, mb_he:ight is
{vsnicaLsize+15_).l16. The dispiagrablepan of the picmn: is top-aligned in flmcmoded picme.

pel_upect_ra'l:io — 'I'|ii§ is a fIaI.1r-bil inlbger defined in Ihc following table-

moo _ tnrbiaam
VGA etc.

16:9. 625linn

16:9, 525l'mr.

'CCl16Dl, 6251111:

CCE501, 535li;I1e

Applitatinm andemodeas should take inln anzcnunt-the fact that 23,916. 29.91 and 39.94-an-.mt nxact
I1‘-P1‘€5=’-D131‘fl1fl-I Oftie lfimililpiclure rats. The exswt '\*fl]IJi.'-8 amfound !'mm 24911331 001, 3!] 00011 001.
and60D00!1 Uoland canhaderive»1fiumCClRRepmt€244.

:4
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6 Issues. Isonac 11m—2: L933 (E)

'hI1_:-nu —'1‘|1i6i6n11in1ag6rsp6cifyingthe bin-116 oftlw bitslremimcaaamd in units nf4fl0l1iI3's.
ro=11ndedupw::ds1 Ilnxalleawoisfotfiddcn. '111eval1.1e3FFFF'(Il"Ill1 I111 I11l11I1)_id:nI1'fi:s

mu'l'.er_|:it — 11:16 is 1111: hi that 5112111116 581. to '1".

vhv_bIi'fer_3i:e -- This is 11 10-151 integer defining the size of the VBV‘ Wndeo Buffering Veaifier, see
am1e1C1buftE1'ne6d1:11od3u1dcthasaque111:c.l1isd6fme1i66:

B = 16 3' 1 M4 ‘ vbv_buIfe:_.s'1ze

wlhms B is we ninimun VB‘! lpultexsiae in l1il5l'fiqI1i11:tI todecotlethe s6qu°:r11:e(s66 anncat C).

I:.on.:lr.ined_pnran|eurs_lhg—‘I'hisis 3 1;I1e~hit flagwhich may be sctto '1' it til: iulbwing chm
elsmcnls meet tic following unlisnaintst

ha:-i:o11l.nl__size¢= [J58 pals, '
v6rti:aLsi:a1«:= 5% pets.

((ho6zm.1.11_6iz6+15)z16‘,1 ‘((1-u11cz11_siz6+1s1r16) _<= 396,
{ m+Ey15) '((vufimLfim+[flfl®) e:= 396*‘.‘.5,

pi1:tu're_1:6Ii.=-. <:='Sl31:Ii1:I11n1s!s. 1
!i:nvI'd_f_oo1fle<:= 4 (m 2.4.3.4} 1
h:a1:h1ra'd,f'_code<:=-‘I (666 2.4.3.4} ’

If IJ1e:ct:m1s11'a1irI¢:fl_pa1111u11.*.tu:rs_'flagis set, then lhevb¥_b11I1‘6J’_s1':1c1‘1eldshaJ1' indicm: 11 VIEW lulu: sin: less
than or cqunl to 327 -680 hits (2|}"‘1024*1_6; .i.c. =10 kbytes].

l:rLt16cu1s11aine1l_pa1m16161s_flagiss=a.mc:1I1ebILm1ef1e1dsl1a1li11ic:tcac1:dnd11a1111a16l6rsI1anur |
aqmillol SS6 flflfitbisfs. :

l111:ul_;i:1tra_q.n1uIi:m-_matrix -— This is a one-bit flag whidi is set to "1' it an inu'8._ql1anli2.e1__1:1atl'i11
follows. Ifitis :elto"0' than the dafanll values flefinad belfiwin raster-scan under. areuscd mil Ihenen
0111111661613 -111" hascqlmm mafia.

B 16 19 22 26 1? E 3-!

16 ] 6 2.’. 14 2'1 1'} 34 Ti‘
19 22 26 Z‘? 29 311 34 38
22 22 25 17 29 34 3'.’ 40
'12 26 27 19 32 35 -‘[1 48
'26 2'! 29 32 35 4-0 48 S8
'26 2'1 29 34 33 46 $6 69
'2‘! -29 35 33 46 56 H3 33

Im.ra_qIIan£izar_malrh1 +— This is a list of sixty-but 3-hi ulsigned in1e.g5m. The raw valnas. stored in
the zigzag scanning urdeu-5.-nuwn 1'n2.-1.4.1. replac-.2 medéfault values sl1crv$'nahuv°c. The valuezem '9
forbidden. ‘Th: vain: for intn1_q1an1[D][{I1 man always In 8. ‘I116 new values shall In in effect unlil the .
11:11! B¢X!l.Ilfil£B cfasaquence hearlar.

loul_nun__lntrB__I]lIantizer__n1atrl1 — This is acne-hit flag which is set to "1' if I.
nou_1'ntJ=I1_t|mu1iz.ur_maI1:i1 folIfl°W'.’11 If it issetln "fl"' lien the deshutt vaiiiesdefimdbelolr are used until -

the nextuL1:1._m:II1:c 6f the scqumua header. l
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16

16 16 16 16 I6 16 16 16
16 16 16 16 16 16 16 16
16 16 16 I6 16 16 16 16
16 16 16 16 16 16 16 16
16 16 16 16 16 16 16 16 ,
16 16 16 16 16 16 16 16

E
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lSOflE{:1'11T2-2:19:93 {E} e ISOIIEC

.no|1_.mt.|'a__qu:Inlizer__mnII-Ix - This is a iist of siixtg-four S-bit unsigned integefs. The new vflltltsi
sowed in the zigzag scanning order shown in 2.4.4.1, replace Ihc definlt values stluwlrabmre. Tin value
zero isfurbiclfltn. Thenew -ralcteashallbc incffeciunilillhc nexceecurenoeofa sequence header.

e::tem1on_shu-t_code -- The exIensicI1_stfifLcode-is The bi slring 00000135 in hexadecimal. It
iderfifiesfllebegihuing afextehsicmdzia. 'I'heeat%ion data continue until teoeiptofanothetstutende.
Itisa reqiireaneuttnpmze eetmsiandalacnnectly.

sequence-_c'xlehslon_data —- Reserved

user_lata_sIa-t_cnde — Ihe ua:r_da1a_eu_rI_::ofle is the hit string 0000411152 in hexadecimal. ll-
idenlzilieslhebeginning ofuserdala. 'J2heueeI'da1:u:nntinue..surI:il receipt ofmother slaneode.

use-_daIn — '1'heu5er_daIa is defined hy the users fdneirspedfie appicatims. The use: data aha! not
u:m1ain aslring (£23 nnnore zero hits.

2.4.3-3 Group of pictures layer

gs-omp_sIut_eode - The gru1.|p_,sm1_cnde is the 11'! mg 00000133 in hexadecimal. It idemifiesme
hegixming of agmup oflictllres. -

fiI:I:le_u)de —— This is $125-bi field ecmlailing the folouring: |:lx_-up__frm1e__llag, i1m.e_coch_|:Io1J1's,-

1'une_mde_ni1iutes.mxke:I'_hiL .fime_eode_,seeonds andlime_u_auie_pic1:Jres. The fields conespold tn the
fields flflfillid in l:IL‘r|EC sranzlard {Publicalion 46I)fu- “lime 1l'ldI::IIII:l'Ol codes for Vilma]: reeordas"(see
aIme::E}. ‘lhetaodereielualhefixstpicuueiltlbegroup ofpicmres IlIa!h3satcInpotaI_relerenceof:aem.
’l11edn:Ip_fiame_E|.ag tanbeset to either '0" or"1". Innay he seI'Lo"1" ollyifthe picmremreie

29.97112. ltit is '0" thenpicturesara eminteiassxhmingmmfling to tlenearesr. imegnal munnber ufpictules
petneonnd, Eorexanple 29,97 1-Izwoultlherumided to andmlmted as 3|! H2‘. Ifit is '1" thenpictme
numbersflmdl atd1eslerwfead1minune,exeepIminutes-0.10.20. SD. 4D.50areurn1ittedEIt-mthe
count. '

 
dose:Lgop— mm acne-hilflag which may he gem '~1"iru:.e.gmp ufpictnrcs hasbeen encode!
Wilionl notion vecbn pointing ID the previous group nf piauma.

This bit is pmvided Earns:-. during any editing which harm’: after eneudiag. If thepleviolss group ofpictures
is mnnved by editing, hml:BI!I_link nny beset to "1" so 111%! adeoodermtiy avoid displaying t|1eB- .
Pictures ilnnedislely ialbwirlg Ilefrat 1-Picture ofthe group of pictures. Haweverif the I:luaed_gop
hit indicates that here rent: puedictiohrefiertltceetuthe previous goup ofpictures than the editor may
chousennl: in tube hmkenjnk hitfi these B-matures can he eunaclly rlecuded intlis case.

I:-ml_:en_lInk — This is acne-bit. EJag'whi:hslull_be set In "I!" during encoding. It is set In "1" to incficale
thai Ihe B-Picture: inunediaely following the list I-Piclnreof a gmup orpictnres cannotbe correctly
decodedlaecatue the lathe: I-P'it1Lue(n‘P-Pictllnvcrhichis um fcnxeeietimisnut ava.1Iahle(heca:se of the
aztiotl of editing).

A decoder may use his flag to avoid displaying pidlues that cannothe ccrreclly decoded.

e:temion_atar1_code - See 2.43.2.

gI'nup__e:l:end nn__u|ata '-— Reserved.

user_IIata_stu'I._e0de -— See 2.4.32.

user__l.n‘la -- See 2.4-3.9.

26
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2.4.3.-I Picture layer

pietlre_,sta.rt_cnde -r The pic.1In'I’.__atatLeDde is aslrirtg of 32-bis; tlaving fllevalnt: 03.030100 in
hfl£3II.fltiI:IIaL

tanponl_r~el’urence —- The m ma 10-bit unsigned imger associated with each input
picttre. Itis incremented by one, module 1824. for each inptt piemre. For the earlimt picture fin display
order) it each g'BupofpicI:I.les. the tenporauafcrelee isresettezaero.

The tenpo1al_referemtx isassignni (in wquatce) Io lhepicttres indisplayordet. m1:mpura]_nfet-emeeslafl
be united film tlieaequeeoe.

pi':tnru_I:uIing_Jype - The picute_eedlng_t;rpc identifies whether a p'l:u1re. is an ixilxamded pichlmfl),
pI'D£li:tivB-cclihfl [.I'i1|JI'E{PJ, biditeciiomlly predictive-ceded ]IiclilIfi.*fl3). or 'n'|tra~«:oded wifllolfly dc:
omffici':n1spiwne(D) "according to he foflmzing table. D—;icluIBs slid] he-xerbeincllflefl in the sane
video sequance.as.the other picture coding types.

illmi-cndedfl}
]l'fi1il1i\'a-GZdHI[P)
hiciteztinnsily-ptedictivelituietl (B)
dc 'm.tca—I:ntt:d(D3 

vIIv_dela3r — The rb‘tr_de]ay is a 15-bit llllsigmd integer. Far consuml bitrtsheoparatien. the \bv_-cblay
is nsedtmettheinitial oocttpancy oithe decnderk b1lfiBl"fiI Ihesurtofdecodiltg the pieuresethat the
da:odex'shu!ferdnesnotevetfIbw ortmdaflnw. '['.hevbv_de|‘aytne$ures-the till: needed Infill theVBV
Inffer fron an initially enpty stale atthe lalgethilz rate, R, to uueeorrectle-.e1 immediztdy before the
cIJTI’¢utpiClllJI:hI':l1J0\tndl‘}amtIfihJ11'eI'.

The vaILnet1Evhv_de1ayisthe number efperiods t1fthe9CkHz system thathe VBVshmtld wtit after
receiving Itefinalbyhe ufthe pictnna staatcnde. hnay be ealazl.-ateii finm the stxtenfthe VBV as Eallews:

vbv_tlelayn = 90 l])G* BIJR

II > 0

B‘: = VBV occuputcy, measured in bits, innetlimely befbre runovingpictuen {mm the
butter bnlaflerrenoving any group of picttue layer data, sequence header data
and the picttn-¢_start_t:n:Ie tlminznteditllcly precedes the clam elements cf
pi:I:lI'B'll..

R = Eimte uteasuled inhitsis. The finll pmcisien of the bilralie rather than the Iomcbd
vllueellcuded bythe lit_rats field in lhesequcnee leader shall Ir used by Ill:
encoder in lit: VBV model.

Fer mu-constant hihate upelalitin v'Iw_t.‘lelay shall have the value]?-FFF inihexsdazimal.

I'u1I_pe1_lnrtvaI'd3_\°'.e=t1'Jr -- It eel: to "1". than the motion veunt values decoded represent integer pal
offsets tmlha -than half-pel mils) as reflectetl in the equations of14.4.2.

Iurwm-d_r_eode — An unsigned image: taking values 1 thmugh T- The valuezemis Forbidden- The
variables ferurani_r__si21e and fatwml_fIsa:l iuthcpmoees ufdecotfiugthefomtrd mntim vectotsatdetivad
from fnrwm-tl__r_cotle as described in 2.4.4.2

l’ulLpe1_hacI:ward_vector -- Ifsel la "1". then the motion vector values decoded represent inept pei
nrtsets (rather than hnlfpel Luis) as reflectea in the equations or:r_-4,43.
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IS{]flEC‘H1'T2-211993 (E) O IS-OIIEC

|md|;wa11'I_‘_i'_t'ode--- Anunsiglled ittegfl: taking values 1 Ightuugh 7. The value zero is . 'Iht:
\'an'al:Iesbu:kuatd_r_eize and backwantj um-din the pmccss nfdc-coding the backward motion vectnrsate
derived lion I>acl:w.I.III_.f_t:o(le ES descfiliei il 1.4.4.3.

uttn_.bll_piI:ture - A ‘bit indicates I1e presence of tile folowing extra ixnfnrmation. If
extrn_I:it_piclm'e is set to "1". cxtra_inf_nrma.tion_pi:urc will fallow it, If it is set to "0", there an no thta
hallowing it.

e:.tt'a_infurnaIion_pictwe -- Reserved.

exteus1nn_s_tnrt_cade - sec 2.432.

|lil:tIl|'8__RItr3lEiD.l1_dafJ — Renewed.

'Itser_:Iuta_slnI'i_w.de — See 24.3.2.

usier_;lni:: -— See .143 .2.

2.4.3.5 Slim layer

ali-cl:_sl.a-t_t:ode tn: §1ica_surt_oc|1cis :1 stringofui-I2-bis. The firgt 2442515 have the value 000001 _
in hexaxiucintal and the last 8-bilsare the tlia:_vetIical_pusiI1‘o11 having a value in the range BI through AF
Ennadetzimzi inclusive.

s'liue_-.rert1cal_pusltlon — This is given by the last eight bits of the aliee_st:I11..t:ncle. It is an unsignetl
integet giving the vtnical posijm in maetohlock units ofthe firstmacmbiod: in the slice. The
s1irz_vettical_posiI:ion of the ti:-st row of macroblocts is one. Someslitesrttay have the mac
s1iu:_vertical_pos-.itiun. since slices may star: and finish anyvmrre. Note ttatihe sit:e_verica]_poeition is
eutstnirned by 2.4.] to define non-(Neflapping slices withnu gaps between thetn. The maximum. value of
s1it2_'rertica!_pdsitionis 175.

quantize:-__sra'!Ie —-An unsigned integer in the range 1 to 31 used to sonic the reounst:1x:tiaule\*el of the
tetricvcd DCTcceffit:ienl‘levcl& The If|eu;Iderd'tal1 usethls value until another qua:ti.zer_sI:a.le is
6'-numntcmd either attheslice layeror themanoblock layer. The value zero is Enthitltlien.

ex:tra_]3i_sliee -— A bit indimtrs in presence ti the Eollawizng extra intimrtation. If E1ka,_biI;_,.‘JiC.".. is
satin '1', a:tIrtLjI1l’o1matit:ItLsIlce will Inflow it. It itis scttn '0", them ttrcno data fdlowhg it.

exIra__info1-nation__sli:e v- Reserved.

2-4.3.6 Polaeroblock layer

nacnhhck_:turtIng -- This is a fixed hitstting "@0120 0001 111' which can be inserted by the encoder
In incnzase Ihebitratcto that requimlcfthc storage or transmission metiual. It is tiistardedhy tie EIBODGCJ‘.

nat:rnblock_e.scape — The nn1t:ruhlocl:_nsta;IE. is a fixed h‘lt-5tti11g"DI)O(l (1301 C00" which is used
when-Il1ed':£Eme:rtoehe1weeznlnat:tubloc‘k._adttess mdprey-io|.|s_n1a:rohlu:l:_at!1tess is greater than 33.1:
ca:xae.sd:evalueot'na:rabIocI:__a.idm.s,jat::z1:aenttobe33 greaterthan Ihevalnetb.-uwiJl bedacododby
Slllfiflllll‘-III ma=m'ttlnclr_escq::e: and Ihcn1aC1ubI:rtJ:__address_ittcnBtneu: tzodewortls.

Fclteltamplb, if lillmat nvomacmhlodgesuape codewords premdiag thenmfil 
then 66 isafldeti In the valueinflitzttedhy mmrnblmhjuemmt

rnrzt-'nhlm:k_add ress_int:nI=ne-rut - This is awariable length coded integeroudecl as per table 11.1 which
iit§iit:alestImdI'ftIEIIccb_EtvI'nenmataublock_afldress md[xt:1n‘uI.tsJn.aI:°ohlocl:_aflfl1'ess. ']he1mximum
‘rage of  hmmmis 33. Values geater lhantllis can beemoded using lite
nacmh1ct:I:_wape cutie-wmtl.

The 1Iflt'a‘o1Jl0¢k_fid[h'$siS 1 varilhh defming Itealzsolute position of the turtelt matmhloclt. The
mai:mb1oc:k_adda$ss ofthe topdettmacrohloek is zero.

as
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mamas ISDIIEC: 111:-2-2: 1993 (E)

'IIII.'.jl'fin4|.‘.I.I' fi&mkI vl'ub'la t.\‘.fiI1I'gueahmln: posiliul Dflhe '
nna'ob1ock(sae2.-II.4.4ftrtl:eIe.fln.itioa dsiimeamauohlmh) cmczllalthcsanafaslioe. Altlltslal
ofndim, ptmrinu.s_nmuDIrluck_aIflI'e_ssis teneusblhws:

pe\ioas_mau'obJodt_I!flBsa=(9lIoe_Vu1italJxxiDm~l}*mh_Witlb-1:

The. spatial pnsilion in nacmblodl: ullitsofa nacltbloct in tin :ic!mu(nI!:_raw.mb_colu:III)u1n be
cunputcd from Llieru.-u:rublaodt_address as Hollows:

mb.IUw = manrohlo::I:_addI'ess! mh_wifltlI
mb_pn!I.nnn = mmmblod:_xklrest 96 1nh_width

vJ1em.mh_widtI1is the numbcr ofmacmolflncks in one tow ufihe picum

NOTE —Th= nlis.-=_v:uiud_,po:i:ion tiff»: frcm Inb__mw by one.

nun-al:«Io:k_lypu: —- Vzibl: lenglh coded irllisattot 'Ivl1'zc|J imitates the mdhodofcoding uuicoxllznl-0!
the maaoblock-actuating Io thetahles H.221 £I1lblIgII B.2d.

mu:ml:lnI:LI;uan -- Darivedfxmmnt:nblock_typc.

In:l'nbl0cKJ!tIiDLfu'vleId- Dmvwfim 

1n:IoiJlod:_ncti0a_had:waId-IIau'ived fivurn macnoh1odr._t)'P¢-

mu::ob1oc‘-;_panu1:«[h-ivedtnmmatmblochtype.

mmwmhm-%Nwmm 

qumtiu:-_snI: -. An unsigned iI1Ie;erinthcru1geluI3l uslstltnsazala the remmttuctian law.-I nftlne.
I‘e1rievedDCl'uoei'ficieItbvcts. Ihexrdueacmisforbidden. Thedccnd-ershall methis aalucunfilaznher

quami2:er_,:caleis cuoamumd either: tlcsliochycror Ihcmmmhlad: laya-. Ihepu-cauincot
quantiugusaleis dsunimdfiun ::uI:rulaIocLtypa

n'nIinn_lIorhonhl_forw1rd_(nde -- 1w0Il'l:l'L.|!30f'|2D|I|31_fiI'2rwa'Ii_5':3dc is decndefl warding an able
3.4- The decoded vamois reqni.Ied[along with rm.u-i_t- see14.4.‘J.)In decide whether an-not
m mmflJ@min the bisirmm.

mnIinn_]:nrizantaIJo1-um-¢I_r - An unsigned inI¢ger(ut' fonv:'ud_r_size his - me2.4.-12) usadin tbs
pmoessofdeuoding tbrwanl mutlnl vemmsasdeacribai in 1.44.1

nnotInhJ¢t-nu1_for\var:1'_cada - tnotloo_mtieal_fouwa.rd,u:de is demanded according In table 11.4.
The damned vahIeisrc.qui.n:d(aJ0ng with fnrv.ml_I— see2.4.4.2)ton1er:idc vheshucrnm
moIiaIL,vcrtimLIav»ar¢t_ra1:pes1's inths bilstrcsm.

n:I1llnrr|._v'erlltIl__lurw:rl_r -- An unsigned image! (of fnm::lrd_r_sizI: his a sac 2.4.42) used in the
pmoessofdcooding fnrwnl motion warm as descnhd in 1.4.42.

Iml:hn_l|orhnn‘lal__bIClIra"ILcIdc - moliu1I_ho:izI;IrIIaJ_bac1mra:tI_L=ode is decodcd accounting to
‘lI]IIeB.4. Ihedundud vaheis with bu:RwaI'c1_.I'- mfg‘.-4.11-.1.)f.tI decidewhelhemu not
nmion_hrI'imIfl1_bIc|‘M'ard_r appears ‘I: we bit-mam.

nutim_laarbonttLIuII:ltwu'd_r — AI tnsigmd imcgcr {at hankwat!_r_sim: bins - we 2.4.4.2) used in
In: pmcess at decoding. hnckwalirmoxlnu vecuxsasdmzribad in 1.4312.

n-nIinn_t‘cr'llcal_l:adc1rnrfl_endc — noIiI'.III_Vcricd_ba.tkward__code is aiauodcd aecoltling to table B.«I-.
‘De denuded val1eisvecpiIed(atngviI!:ha:kwad_t)nndu:ide-uineiher otmtmafioq_v.ufiqaI__Ia:d:watd._t
uppers intla.-. Htsmuln

n-n'tinn_verIc|l__hat!wu-d__r— An Iusignul integer (of hachrand_r_si1e bats} used in the. pt-oncss of
denoting Iackwarfl l!lI(liDllVElll'S$flelI:l'iJfiI ‘n'14.¥.3.
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Isumsc 11172-2: 1-993 (E) 5 tsonsc

eoded_hlotli_paltenI —coded_hlncl:_pat|ln'I is a variable lenglll code that is used 10 derive Ill: vatiatic

cbp a,mordingt0taileB.3. If maI:mhIock_i.IIn is zero, cbp=[|. TIIBII §1epaten_mcb[i] Iori=DI_n 5' is
Ilenvafl fitnrl dzlp using ‘lint: I3-Ibwing:

FIl'fm._0fl1fl{i] = 0:
it’( dapflr. (1:-45-1)) }patt:rn_uudcIi] = 1;
iff naaublockjuraj nauem_.coda[i] = 1 :

]IflI|I=r|1_Jl0ti3[('] - If L flilcu line upperl:f1'luninsmoc1JIoclt is lobereueived in this nnacmblock.

pathu,cad=[l] - I.’ 1. lllm Lb: u]Jpc.I' night luminance block is II! he rauaivcd in this nmnhlcclc.

paIE.I1_code[2] — If 1, Ihen the lam: lat‘: luminance block is tnbemueit-ed in this macfoblnck.

Pfitfl1_md?-[3] - If 1. than £11: lower right luminance: block is to be aeacivad in this na.crohlu:k..

1IaIterLcudB[4] — If 1. Ihenthe cutminance bhck Ch '3 to he in this macroblock.

]Ia.1iBl'Il_CI‘.Hi3[5]-If], Ilrmthc chrtutinanoehlockfiris to be mnaived '11 Ihismaunbludn.

¢n_d_of__macrDblocl: - This is a hit which is 5131. lo "1" an! Exists only in I)-Picltras.

1.4.3.? Block layar

:lcl;_d:_a'ize_hI-ninanue —— The number of bits in line fotluwiag LlcLdc_,diffe.rBmial code.
dc__5izBJu:niI'mu:e, is derived acmniirg ID the VLC tab}: B59. Not: that this data cleaner! is used in intra
codsd blocks.

dct_dc_si:ae_clunmimnt-.a — The mmbcrofbits ‘n the fnflowing I:lol_I.’c_dEfEere:1tial code,
dc;iz=_s:h-nmimnoe. is derived according to the VLC tablel3.5b. Note mauum data el.-men: is media
intm coded blocks.

nlct_dc_differenlial — A variable length unsigned htcger. If dc__size__h.II:1iname ordc_s!z:e:_c]Jr::nIIinance.
iasapm-I'qn1'ate)i-.' zam, I]:endct_dc_I:‘lilferenLial isnnt present inthe hilstream. dct_z:z I] is Ihuan-ay at
quaalimd DCT ouatficieuts in gig-zag scannhg t.'.l1.1Bl'. dct_,zz["1]for i=(]..63 shall be 5:51 In zcm 1'n‘Li:.lly- If
dc_5i2:-alnnilnnne or d£._sizB_t:1IrDmimI1ue(a.s approprianz) is gmalermm zero, then dct._z2I0] is computed
as follows fmn dcI:_d::_di'ferenI:ial:

Fur lurninanceblocks:

'lf{ dct_dc_di.fl’eIen'liai &( 1 -<-( (dc_sia:_]1nIJmncc.-13)) d':l._ZZf0] = flct_dI:_dif£en:ntia.l ;
else d:t__zz[D] = E (-1) <:-: (dc_:i:ae_lnm1naice) )1 (-:lct_dc_diIEmnl.'nl-:1) ;

Fflrclrominalms blocks: -

if(tk:L_dc_tIifl'e1enIia1&( 1 -c<(dc__giflna_chrm1Ii:I1a:1aa—])3»}tlcl_tz[[)] = t|I:l_dc_diEf¢-rentitl ;
alas: d:t_1'.zI0] = ( (-1) ea: (dc_sIz:_cnmmi1ance) ) I (cIcL:1c_ciIfi:1-cntiaJ+l) ;

Nohethallhissialadellentitlhsedinitlxaccdaxciflucks.

 
dct_coctI’_ilrd: — A vasriahln lengthcndc according tn tables Bjc tlrough B.5f for the: first mdficient.
The variables mm-ant‘! lava! am nleaiwd acmrtlin: to these lflllfs. ‘I11: ?i£H3~Sl::lIII:l3I1 qLIamiaadDCI'
uuefiicientliiztis updaladas fellows-
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9 same: IsCU1EG111T2~2: 1333 {E1

I=l"l.fl'|I

1ns=omx_nn1=:e«=I: I
i£ta—1)d::t,_z2[i]=—l:vcl:

The Iernm1':l._omII_fiIsland acLcnefl‘_nen a.-mum-Imgu: a:u:au!am_d::_zzfl1. ibeaoshullhesei II) are
initially. Ava-iablo lmgthcodeaacu*di:gtotabIc.sB.5c IImmz|1B.5f‘a used ta mnprealsnl thamn-length
and level at lb: DCT coefficients. Nolethat his data chmeatis used in nun-intraoaded lalnckx.

dr.~I__eoeff_nerI.- A variable Iengfi code according to tables B.5c through 13.51‘ Iorooeflicimls rnloving
IIefit5tl'lfl'ielrflL The vu-iahlasrun andlevelamdsriverl aooorclingtu mm: tables. '111azigug-scanned
q1an1iaedDC.'l' r.neffictenr.lisIisupdacd.a: follows.

i=il~llllI-H2 _
iHS=01|i3L3-1'fi]=|¢\Bl‘.
if[s==1}cl:t_z2[i]=—Ievel'.

I1nncrobloci:jnn'a=1Ih:uLheumistnilbe mI1acI'ohcfi:1athefirntdcLcacfl_In:1oft1I: block.
Thedeaoding ofdc1_me!l'JaenshallnoI causeitoe:eoeui63.

end_oL,bloI:k -- This symbol is always used to imicauc mama afldiimal non-znero coaficiaus an
pa-cam. It it used even iIdct_zzIIS3] is m'n-um. ll: value-ism: bit,-suing "10"a.sdcfincd in table 135:.

31
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ISCNIEG ‘-‘I11?2~2.'1993‘-{E} Q ISWEG

.2_.l._4 The vlclan decoding process

Cotnpliano:ru]uituna1lsfu'£bcndersa:ecnnt:inedhIIS0fIEC1I]71-4.

2.-‘I.I.1_ llltla-t‘.-ndecl .ma1:rnbIon-Its

In 1—p&c1m'es all mactolflocks are inutl-mdeadand stored. In Pqzicuiresaxifl B—]:icn.'Ires. mane manrohbcls
may be inlnuudcstlas identif‘-at by maaublncluypa “thus, nacfl:b1ack_inu'aidenfifie.s the.-intra.-ocdeti
matmbloclts.

The vmimlesmlunwand mb_c:olunn-locate themmroblock in Lie picture. 'I'he3rare dcfnetl in 14.3.6.

‘I11: definition: nfdct__dc_di1'fe1-airiai, and flcI_cnefl_n¢m arsahavc defined Izezigzag-scanned quaatiwi DCT
ooeffitziontlisl. dcuzl]- B.-u:ndct_za[l istomtedin the maurobioctas dnfinod by p&I1un_ande[].

Define: dct_mu:om[n1][n] tn be the nxalxix -of mcmslnmleil IJCI'cneflicie.11t80t'll:£ black, when the fast index

idetrlifies the nut and the second theculunmofthernatrix. Det‘neI1U;_(l:_§'_1!ast. dcLflLcb_pastani
l13t_]j.‘._fl_fiHIII1I}lIl5 tict,_n:':an[l}][[l] Ilflhfi mtfitficcthflyilififllhdilfla-cDIbflY.'Cb mdfllblochs
respectively. The predcmrs dr.t_tIc_y_past, dt:1__dc_i*.b,4:as1 and dc:_dc_pr_p.1nLshafl all lee test! at line slat
of aslice and IIIDII-illl'.l'a-cfldfifl macrcialoclts (irtcluding skippel ntaanhlucks} to the value 1 0224. (HE'S).

Defmla 'nt11_qJt[:n]fn] to be theuinlra qlamtizt-.r matrix that is specified in the

Nate tImumra_quant[D][D] is used in we dequmtizer czlcIlaLions torsimpticizyuracscripuon. but the maul:
is uvelvrriflanbytlla subsequent calmlntim for the dc :neffiu:ie1L

Dflfim sc:aIl[n1][l] I) I1: Ihcnntriu Iiafiuing Ihezigzag manning sequence: as follows:

0 1 5 I5 14 15 2'} 23
3 4 7 13 16 26 2.9 42
E B 12 17 25 30 41 ' 43
9 11 IS 21 '3] 4-0 4»! 53
10 19 23 32 39 45 1 54
20 22. 33 33 46 51 55 H}
21 34 3'3 47 SB 56 59 61
35 36 48 '49 57 53 62 C33

Whemnisllic horlmmal index andmis flaevaliml index.

Delia: pasLintra_addI:s: as 1h:—1nau'olI1cI3k_add:-ass ufthe most recently retrieved {ntmrcodad tnacrliblock
within the slice, Itshallhtafeis-t:t.to —2 atthe baginning oi eachslioe.

Then dcg_reoun[m][n] shall beuunputnd by any means eqniwalent to the following procedure fonhc fins:

ltmipama block:

for (n=(.'I; m<8; In-H-) {
fiar t_n=0; ns-3; n+|-) [

i = mlllnl [Ill ';

I|cL:r=mnIII1[:I] = (2 ‘ d:I;_:z[i] * ItrIa111imr_sr-11¢ * ihr1a_q uantfmllnl mt? ;'
I((dcL.monEm]{-l&1)=U) _

dc1_rwcufI1}[u3 = dcuemnlml [111 — Sign(dc1_moon{mHnII- :
I (dv::t_mwn[m] [11] > 2 OI-T) dut_1"ea1Jn[Inl [I1] = 2 047 ;
I (tk:l;_recon[n1][n] <2 -2 G48} d£1_1'BG0l[Il][l] = -2018;

I
I
flfl_IB=WIl1][0J= flCL.'z‘2i0] * 3 .:

ifl'. {maactnb|od:_asi'¢_lre3s - pas1,_iI:1lraLadctn*.zs.:s:» In

em dct_mu-[01:01 =(128 '= 8) -I.-dcuemn[D]fD] ;
tbt_recon[0I0]= flCLIiC:_'5'_p1'al:+ tlct_I:aooII[fl][fl] ;

I5I=LIi=.¥.1m=fl4Lr=mn [DIED] '.

Nae ma lhisprocemdisalhws even saluted numbeas. '.l‘.tris has been fuml Ib1:IretentacuIn:m1:1im of
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Q ISDIIEG ISDIIEC 11172.-2: 1993 [E]-

Farthesubsaq1I:m1mninanccEiodcsinthr.macro%lc::lc.int1Ienrda' oflheiist darned by the may

pw.a11_md=[|:

for fin-0; Ind: In-H-) {
for (n=l]; IK8; IJH-) [

' i = smlmllnl :
'dct_necun[mJ[n] =( 3 * cIet_,:rz[i] '* quanfl2:er_s¢mlc * intm_quau.t[m][n] ) E16,;
il'[(I.'lcUtcun[I1IIn] -SE1)-—-*0)

tk:I._reu:I1[In][n} = dct_recnnIm]ifll ~ Sign'(dcLraom[m]tn]] :
if(_dct_recnn[:n][n] :- 2 D47) dcl._moo1n{rn][n} = 2 04'? ;
i.f(dcL_1'ea:rn[m][n| 4.2 048) au_remn[m}[n] = -2 043:

I

I .
dct._n=:wu[0][0l =dcI;_dc_y_past + tdcuzffll “ I) :
I1=Lflc.:auIast= dcuetmlfllffli :

Forh¢ Cb blod:,:

for [m=Ur. md: El-H-) {
for (n=I‘.t n<B; mi 1

i= wmlmlrnl :
dcuemnlmllnl =t 2 " dcurzfil '* qIm1t‘m'-r_st=ale* irntra_qu9nI['m1[nl V16 :
iff '[dCLmcunlIIlIfl] I9: 3 }=9)

I:Ii‘.l_I'au:vIJ[n1][n] = dci;_xcnun1"m][n} — Sign(dcLlwDI\[n'—I][l|D :
ir(dcLrea:m[m]In] :> 104?) dcuwumtmllnj =2 047 ;

I if(6ct_rwnnfn1l[n] «c -2 0+8) dI=L_ruccJIin1][l1] = -2 048;
i|1_recoI1[DJE0]=dt1JI-[II] * 8;
il‘{(tnae1'ob]uck_afld:es: -past_iI_1ua_adu1:-ass}:-1)

flcueomtfll [0] = (I28 *3} +dct_recw[fll[|3l :

dcLIecu1[|31l0] = dcLdc_ch_n'-Isl -I-6o!_wc=anf0]fl|] :
ti=Ldc_cb_lIast=dcl_mu:n[D]{fll :

For he chrnminance Cr block. :

else

for [m={I; n<8; In-H-) [
1'm{n==0: «S; m+) I

i = scanfmllnl :' .
dcuemnfmlinl =( 1 * da_2z[i] * qianfizcrjmle * .ima_|1uamImJ_{rL] H16 :.
if((dct_neoonlm3[nl 8: 1)==0)

c’cL_reaum[m][31] = dc(._rEcom.[m][u] - Sign(|:lcl_mcm[11] [n]} :
ifcdtueconrmlilil : 2047) du._:emnI:m][nI =2 MT :

I i1'(di:t_ra::au[m][tI] < «E 0:13) dct_recon[m][I1] = -2 048;
.}
dcLmIm[Dl[0] =d6L:z[fl] * 8;
if{ (macmblocI:_add:;-.3: — )>1)

dct_rbcm[0][0} = (128 "‘8)+ dI:Lmctn[D][0] ;

_ dct_m=m[0][DJ = d‘.t_dc_cr_past+ dcLm=m[D][fl] :
fc1._da_u‘_1:asI = flcI_rmcn[D] [0] ;

Aflerall the blacks in flu? Inacrolzrloct arepraoessed:

else

i.'flsLinIn_adt|ress = rmcmblodL1d-dress ;

Valuesin the coded Ilala elemeltsleadiag to dt_:(_mou1[|JI1[|J] 4: Dorc|¢t_mcon]DJ[D] 3- 2 0473:: mtpemfittul.

(hceth=DCrmefiJcienuamremmuucted,mcinvuseI13Tunmfumddinediuannc: Ashallbeapplicd
to obtain theinverselransfomned pelvaluas in merange I-256, 255}. These: 115:] values shall be minimum
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ISDAEIEC 11172-2: ‘1993 (I3 (9 ISUIEC

matting [CL 155] and plamdin the Inminmca mdchnminmuemmioa in lie posil'I:-us I.’bt"ncd' by
mh_mw. nb_Dolmnn. and the istdE.f'me£i I13! the array _pm‘.r.cr'n_e_ode[i.

2 .-I .6 .2 Predictive-cnclad macrnblacks In P-pictures

Pmdisfive-codedmaanhloclcsim P~Pi:n:1:sa1t-.dw3ti-Llin twnsIc1:s_

Fiflt.thc« value ufhefurwanil muliotrvector lurthomacrub-luzkis recutsmmbdandapredicfion
macmbbctis fanned.-as tbtafledbalow.

Seco11d.theDC1‘ uneffictinlfuumalinn slated rm-sulnecu-all nfthe binds isdeoa-dad. dequamiaed. inrexse
DC1"I1a_|sfuImed,andaI1dud mmapredtflilnmirnblmt

Let l1~cIn_r%lILIor and re¢un_la~am_for be the uactinrtructad Iim-izontal and vertical cunpmemsuf
Ihc-mncnnwictnr hrlha l2l.II'ItI|1llli.DEDbl0¢l£.aI‘II :aoun_rigl1l_far_pmv and ra'.':cn_J1oW,I1_lhr_prE:v he lira
reconsmlcledmolim ve1_;tu' fortlac previous pmdidivs-wcbdmactuhluck. Irma cmtantnnuubloclnis Ihc
firslinanrdalodtin lie slice, orifihelasl mactuhlockttntwas cbcbdedmntained no nwtiun vectu
information (tailleflillecallse itms skipped D1‘ I:nac1'obb£:k__m{1im__f(IW'ardW:Is term), then

reu3u_1-"gl1L_fur_pru:v and Ifi!(I1__flOWl_fl1|’_lJ-|'5V$hI]lb£:SEI to mu -

1rm"foi'wa-d motion veclxr am exists f!!II'lhG' current mmnhlnfic [ei Iher Inning iwasskipped m
ma:mbhck,_;I1uicn_Iuward= D). hcmolinn vacuzrsshall beset tozcm.

Iffmvan:lmcticu1 veclnr dun exists fur the cm-uatmaaulnlock, than my ncansequivalcnt to the inlkrwing
prmedureshallbnusud tun-.-mmlnrzt lh;-.mulion vacluthuimntalaul reniul eumponmls.

f axdfawadjare dai1.u:l£tunfmwaIfl_r_a:deas follows:

fcnmd_r_siz.e= font-md_f_¢udn - 1
fnn'vard_I'= 1 4-: 1'orward_,r_sizz

1'f((fmuan:L{= 1) l(1hotioa1_J1nu-i2:11u1_.f:ntwattl_ct11:=.=-0]} [

’ { oomp]£:na|Lhnfiznt_1taLfotwaI|1_r=l};else

} fll]Il]I1EJlElI__ll»llfizO11|n]_f0l'\VHfd_f=fO!'VlIrd_f- 1 - nmion_jm1i2:onlaLforwm:,_r.
if ((farv.-an:l_I = 1) I{mou'un_vm-fical_tntwmd_cu-]c= 0) J '.

’ { cmpmmL _1=0;eise

I

Jightjillle = mo1iuI1_lu:i2:onIal_t'0Iwml_£:nde “ fi:uwaI1i_f;
if(ri§it_litt1e= O} {

I'ig11Lhig = 0:

if (i'ighL_Iiu.le 2 01 {
fightjitfle = righ:,_liuie -comple:nent_hnriwu1tal_i3rwa'd_r;
rigln;_];uig = flghuinle - (32 “‘ forwardJ1'.

right_1ittle = right._|iI:IJc-. + oompl:mata:_,ho1iznuL1l_I!o:w|:d_r;
Iisht..hia =fiaht_Hn1e+ (32 *fcrwar-LU:

oanpIetncnl;_vm1i:al_fumard_r =Turw:rd_l’. - 1 ~ noliuu__vanical_fuIwa1'd_1;

l0h={

161$!

34
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ca ISOIIEC ISOIIEC 11172-2 1993(5)

do-M1_l‘mb = mnlim_\Aa'i:::JJ_faI1'nrfl_,cude * fl3rward__f:
il(dow_|itfie =0) l

down_bis - 0:
F =45 I

it(lmvnJiI'1le >0){ _
dawI_liuls= dom1_IiuJc - complan:ut_vertim1_fn:1raul_r;

law‘ duwII._Hg=-inwn_li1Ile- t32*fi:nwardJ):
dawnJitth=-_ clown_IiuIe. + uunplan-::nt_u:a_1icaI_rorwa:d__r ;
duwn_lJig=dom-un_IIIue+{31 ‘fa-ward_n:

I

Vflmdmwmj &mwflLw&flilpwmtm®Lmd mwm
suchthnt:ig]n_]iI:leisnataqml Inhnludj "16.

vumdmm_gmm m ixpmm, mmmwumzjmmmmaumm
Illa! dDIvn__l'I'ttls is not eqllal to f01'WtI'd_f "' 15.

rnax=-(1ti*1urward_fJ-1: .
:nin=(-I'6*forward__f];

new_\ectot= :acon_figl:(_.lor,pn:v + rightJiItle :
iI( [nw_vuctnrc.= nan] M: (1'Isw_\ect|:1t :»= min) 1

mum_rigl1:__I'ar=  _pnv+ righuinie;

rem-I_n'_g!:t_ror= .1euun_xieI:L_Iur.nI=2v+:i.n3l1t_big ;
flfllIL.fl£|l|:.fiI_|rev an nI'.uuiglIL1bI' :

if ( ful_peLf:rv'aml__veI:nt} maon_:igm._fio:= II.=um__fig,II._br« 1;
lI3W_1acl:n'= mum_d:mLfot_ptcv + don-Lliula ;
if ( inewsmztor-<.'=max} &&(n:w_vm->= ninj)

mom__d>wn_IoI‘ = mooIubwn_,&x_;I1::r + downjuh ',

remn_dnvwn_j’oI I rBoon,_tI:rw3JI;x_1:n:r +duwn_hig:

{noun-J1ovI'n_for_pmv = tman_dam1_flx ;
I1 II fu1L_pel_fuvmrd__xed;ur) rouon_dovm.,fnx =mcnq_awn._fiu <4: I ;

The motion vectors in whole pal units forth mau1:bIcr:lc.IiEl1:_£oraIIcl dnam_fnI'. and 11:-. mt pal unit
"9531 i'i.!i11_hIlLfdI' IN d°Wfl.h3lf_fm'. are computed as inlhws:

else.

else

:iown_fnr={mux:n_dnwn_i'nr!2J>>1:

right,_h:it;j'm=mcon :i3|1t._f - (2“riglI.,,for) ; 
Mufionvemuslealhgmrethmcns 0tllSideaI'El’Eo‘Hlc|JictIle‘:bDiJI|ilIl'iB an-enuatlowcd.

A posilivcvaluc of the ueconstmued horimmalmosion veett‘.l'(1iglt_foI'} inniicamihu Inercttnnoad aumcf
the pastreferunce pimue is In flyeriguofdusuzauuimc-Jrinlhe coded picture.

Apositivevalue ofthc munsmcmd varflnil mutiun vBmr(dnwu_fa') hricaeethattherdamdarmnl
the pasuefez-anus piuuueh bahwlhennatilujzinflncodcdpiague.

Defining p-.1_past|][|asth=:p::l -valnns cnhcpast picun-crtfcsenced by uictorwufl mutionvecumani
pelflfl in Ihepmlinunfar thepalvalucaoflhcbluclt 1:cingdacnclod.um:

iI( u ii:IIl;_ml'_1or)&&(! dnwII.ha1f_fm')}

Pelilfil - I¢L11IstEmlown.fiorJli++i.ehLfar] :
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ISCIVIEC 1I1T2-2: 199:: (E) 9 ISOJIEC

tr: (:ri_:_mt.naIr_ro:J M do~_za:_he1t'_for) _
pellilfil--=( peL:3a=t[i+dcrun_for][irfisiIn.forJ +

pcI__[:3st[i+d-0?-n_’f0I1-1][j+I‘ighLf0f]) H 2:

it‘{ :igl:c_mt_rar&& {I ch-wn_hallLfor})
p=1[iI[iJ =(.pel.pasIfi+donn_fnI]{i+fig.hLIml+ ' _

pe1_past[i+aousn_rm] [i+righL_fur-I-1] ) If 2 ;

if{ tigJ:t__ha]f_for&& down_Ia1r_fur}
pe.l[iJ[j] =( peL_past[i+dovu11,_fou][i+righ1;__for] + pe1_pastj_jivrdown_fnr+1][i+1igl:t_for] 4‘
pe1_pas:[i+dowrL_rodfi4-=i:hL_ror+1] + pe:Lp5st[i-I-dDs1m_fu'+|1[j+1ig,h|;_fot+1l nu. ;-

Define nan_,'inn_qIant[m][n] to be :h¢non—'nua quanliaermurlx that isspecified in lie aaqlence header.

‘Inn DC!‘ coefficients {ore-anhhlocl: pmsentin the uncmticick shall he Iecnllslmcted by any mfians

eqtivalent I1-than foluwing pzmednm:

"rm crn.=0; n-14:8: mt-+ 1 [
for (n=0: n<B:11+I-] {

i=IcanIm][n]: -

dcutcnnfml [II] -= ( {(2 * dCLZ?J[ii) + Sigu(dd_zz[iD> *
qmntizsgscale. “ run_imra_quanI[I1]{n1 )1 16 ;

am dct__I'eoon[m][n] & 1)=n)
clcuacontmjtrfl ='d:u'eton[ml[n] — Si:n(dr:ueom[m][nD:

if (dcL:=wiI[n][I] :~ 20*?) I1ul_rc-cm!-1l|n] = 3047 : '
if (dcLmoon{m][n} < -2048) dr.1;_nocun[m_l[n] = -2043 :
if ( flcI;_zz[i]= D I

I dcI;__moun[m}[n] = U;
}

dcI;_rooon[m] [n] :0 for 31111, n in skipped 1'nau'0h1ocks.aId when pauamli] = 0.

Ome tI1eDC'Iuocfliciem.sa':roco11sImcIed, ma invtrsencfuansfonnddirrcdinamnex Aslzalltieappliad

to obtain the ilvflm unnsturmedpe1 values in me interval [-1515, 155]. Ttae hxrersc DCT pel values shall
baaddodtolincfi-.1[i][j] which wcreocmpntw ahovc usingthiemotion vomoni. 111:‘. rastiltoflhttaddilion
shill be limited in llleinlerval [(1,255]- 'Ih.e.loca1ionofIh:]:I:1s isd‘.'.l.c;I'n1i:'|cd {mm nb__pow,'ml:_ptblunn
and III! patI:1'r:_code list.

-2.4.4.3 Pranlictlsria-coded macro-blocks in B-pictures

Pra3i¢;Iive{odedmauob1oclsfi1B-PicuIr$.a'c'.domtbdinfo1r§eps.

First. Ihcvalue of-the flan»-aid motion vuclur fix the macroblock is veuzrnsuucted Erocn rhereu-ievqzl {onward

motion Imlthe lorward motion vecnr recommmtodfor the juevims macmblock, asing
Ibo samcprotzedomas for calculating the Ionuani motion wcim-in P—pir.mr:s. Howovcr. for B-pizucres the
previous raconslrudacl motion vectors shafl be naetonly forth: fustmacmbloci: in aslice. or when fie
last niacmliodiilatwasdecodedwasminua-oodadn1mn'obIoc1. Ifno forward motion vaclordataozisls for

the content macrublock. he motion vectors shall he ulminedby:

St5¢0fI1.tIIeva]ueofIhebadrvra1fln0li()n wectnrtortheuamoblockshallhemcomlructcd from the
‘re-.uievedba:]cw£Id mafia‘! veciorinfunnatioli, IIIIIHIIB huclwardnmdonvemm Immsincted forlhe

previatlsizlauoblodr using mesarne pmceqluimasfar calcnlaling the forward motion wocnorina-pictures.
In Ihismocafluaihc variablcsmdnd tofind Ihebadmmdmotionvecmraresubstiuladforthe vafiafles
noederttnrndtilt forwatdnocion vector. The mdablasailioadad data demmsusedu: calcuhu-.I.ll:
hackwardmofionvecmrare:

Inoon_right_bact_;le.v. recon_g:km-n_bmk_pr:v. bar.:kward._tZ_noc1=:. finI_p:l_backwmd_vo:Icn'
mJfion_hc¢'izontaLbaci:wmi_cndc-. l1.IJtinn_h£rl2nt1IaJ_ba:Ioara:11_t.

_ trIoti¢m_veItical_haclcmId_oode. motinn,_ven.icaI_bacl:ward_;.
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we Isoilsc Isona: 11.172-2; 1993 (E)

I:ac1mad_r_siaea_u1'hackuard_Iane I:ackwani'_t;,eodcastcnoan+s:

=ha:kwani_E_cod: -1
 =14:1‘: bade-vafl,_p_siz:e

The following variables result Ertrm applying thealgorithm in 1.44.2. modified as dascribedin the
pmrious paragraphs in this clam:

n'ghLhr righI,J1al£_f0r duwn_far dow-J-aIt..for
n’sJ1t.hadt fis.|11JIa1£_back cbwn_bacI1 em-n_Ia1t.1:ack

'I1Jeydef'mefl5eintcgnalmdha1fpeIvalue uftlneriglllwanl and tiawnwafleonpunexmtflhefommzflmdim
vector (whichrefeaemesthcpnstpiunre in display order) and III: hB(:l:w'.n'dII:nl:ionVec11r('nrhiclI ltferences
tllefuulic fictun: in display ordei).

Third. |ie1n'ediotms efthe pelvalues oflhebloclt being decoded, pel DD. arernlculated. If-onlyforwarrl
mourn veaminfunnationwasrmiewd rorthcuamoblmlammpelflfl nlniedeoadedpimned-mil be
calculated according to the foumlas in 24.4.2. If only baekwmfl motion \‘eott_J:r infomaticgi was retxiiwed
Earth.-3 mauohlock, t’benpel[]l] om: deeodedpicture-shell he caleulamed according as me inrmulasinthe
pndiuive-ended mnctohiock clause. with "back" neplaning "tar". am1pcL_flt=.I'e[1l} replacing" peLpast1][]. II
huh forward and be-dtward tnution vectars ilfnmalinn an: retrieved. than let pcl_foI{][] bathe value
calculated from thepastpimneby use0fth¢racn1sl'nchelforu.'a:rIlmol.ion vector, and IetpeLback[][] be
tlwvaluecalculated from the futlrepicture byuse ofthe Iecnnstrucluil backwarll motion vcctar.' 'Ilen.the

valneafpdflfl aha]! he caleulalni by:

pelfll] = (pe1_turI]l] + pe1_haa:I:E.[] ) H 2:

Define norLinuLqum1t[1:n][n] Iobethe non-inlaquamlizazr nan-ixthat. is specified in fiesequmoe lie-ader.

Fourth, the DC!‘ eoeificienls fnrearh hlockpreeentin the mactbflotk shall be reconstructed by any means
eqnisalent In the ioilcuwing procedure:

for (m=Dr. m<E: In-++ } {
-f:1r( ncfl; M8; nH-){

i=st=an[m][n]: _
rlcLm:n[n][n] = ({ (2 " d-=t._=z[i]) 4- Sign(dct.z2fi]J) *

quantizer-_scale "‘ non_inIrLquantI1n.E[n1 ) f 16 :
if([k:I_remn[rn][nl&1}=flI

_ d0LJBcvI1[mIn]=dcLrecm1[m][n]- 5iEflEdfi._m00n{mIt|}'.'i
if (dc:L_reeen[m] [11] :> ‘1 D47] fic:L_recan[m] [I1] =2047 ".
if (dcL_ru:an[I1][n] --.: -2 I148) d<a_recon[m][n] = -2 048‘.
it (dtumlfi = II J

d.cl:_reoon[mI1I] = {J :

}

dI:Ll'fl0I)I|{m][fi] = Cl fclr §Illm,u in sldpped mast-nlalnclts endwhefl pflflflnli] =3.

Onuethe DCI'uoeffir.iemtea:t reen1stru¢:ted.tleinveme’DCl‘ fJ1ll'lSfl2|l."lIl flefinedin amen A she] be appied
toubtaitl the inverse tramsfonned put! mine: in the range [-36, 255]. The i|wetseDCI‘pe] values shall be
acIdetlmpd[l].wtich werewmpilnd abotefrom Ihemntien venom. Thetesnlteflheadditiun shall be
limited to heintenral [(1,255]. The location of the 11615 is determined from mb_row, l1lb_¢DlI.II'.I'l‘I'l and the
pattern-_cnde list.

2 .4 .II.4 Shipped fllacrohloclts

Fa.‘ sonlemacitblneke thenea-enucadefidala. thatis neither motion vector Information DDIDCT

inlurlnatitn is available In thedeender.'I'hesenatxuhlock$a1ecalled 5kippedmac:rob1ncksarndareindiea£ed
wlenlI3emau'uhlDclC_Bddfess_incresnentis grealer than 1.

In I-];iCI1l'U5a 811 tnacmblocks shall be coded and there Shdl be no skipped macmbluclts.
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In F-flcuires, the skipped macrobiotic is dufincd In he ama-:::'olJ1a;:k with 1 raocntslructerl mmim want
equal to rem andnn.IIC'f onefficients.

In B-pictures. the skipped macrcllnlutk is defined to have the sm:nema:rnbl-:Jck_type {forwart1.b5::1-tr.r:m1,or
be-m notion vccbrs) as thepriatmacmblods, differential motion vectors bqualtn zcm. andnoD-CT
nocflicients. In a B-picture. a skipped macmbbct shall not follow 3.! inn:-aided macrobbck.

2 .-L I. 5 .Fnr::_eI:I updating

This function is adiicvedby forcing [ha useofan iulm-coded macroblcrzk. The updatg paitem ‘s not
defned. For cuuzral ofmcumulalim cf ]])('fI"mi3n'atch»eI1'or, each mazxnhluct shat beintn-ended at lean:
mu: parevsry 132 times itis coded in a P-picmn: vrillmut an ilIlEf'|a'€I_1|.il1g_I-]IiCIl1l'i.‘.‘..

33
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Annex A

(normative)

II by B Inverse discrete cosine transform

1he8by8hvmcGsaaewdmnmsfmmfuLphutmandP-pimnsshfllmnfummIEEEDmft
SIandarfl.Pl1EOID2.Jaly 18. I990. fit B-picnxres [his spedficatim may also he applied bun-mybe
lmnecmsarily alrin.ga1I. Huclhal dIn1se2.3I.'fP1I3WII’. 'CoIIsid:IaIionsDfSpuCifyh:gIDCI'MkI:mch
Ermls“ taaufn:-3 liespecificafion ufpaiodicimmoudhlgiil urdcrtoouurol Lheaccunulation nfmimnawh

firms. 11cma:im.unmfi'eshpaindrequhfiIuntf<rtIispa'toflS(NIEClll72shdlbc132inIra—mdsd
pictures or]:-cdictive-codcd picunu as slated ‘:3 2.4.4.5, which is lbesaucas indiuwd in PHSGD2 hr
visual Blepbowacmrdirg b OCIITR H%l [S]_.
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Annex B

(mrmaliva)

Variable length code tables

lniroductlnn

DISWEC

Thhmmxmnmmflmwhbkmgmumwhmmmwdamramgmunflomqw.

3.1 Macroblock addrsssing

Table B.1. -- Var-[silo length codes lnr man-nblnck_nddrua_,iu:n1nuI.

Pagego of 124

 _

0000 0101 10
C000 0101 01

0000 0101120
0300 0100 11
01]} 0100 10

0I|00El00 011
OEIIDGIDI) 010
ED000100 C01
0300 filfllfflfl
{D00(l}ll 111

DIIOCIJII 110
OIXNCDII 101
00001311 100
00000311011
03000311010

{I110 0011601
0000 I'.l}1l0OD
0000 CDOI 111
{DDO0J0l(D0
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B-2 lliacrubloclr. type

'I1:e.pnrpL=.nics ofthennutubiadiuedfllelmhodhyhamaanbbck type Vbcaouurflinglx: Ihcaclahlca.

Table 11.22. -- Vnrill:-II ltngth mdu for ln|crubloci_lypIe in intm-coded
ylchlras [I-pictures).

 
Table 3.1}. -- Variable langtlu tons for nacrubIucILt¥!l= in predictive-nodal
pictures (P-pictnl-ts}.

 
Table 3.26.. -- Vlfilut 3803“: volts [or IIIac'oIIh:k_I.j}|e in Iiiliiztcliuually
predictive-cadet! pktlru (II-pictures}.

 
‘Ihhle BM. - Vu-hlila length cock: for nun-.1-oIlocl:_l.ype in :1: intra-coded
pictures (D-pictures).

 

4
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8.3 Macroblock paitern

Table. 11.3. - Variable lengllt codes for cuded_hIuclII;_patl;ern-.

.'EE2?.‘c‘.‘
1010

1001 l
190] 0
1000 1
10000
0111]

0111 U
0110 l
0110 0
D10] 1
D101 U

0100 1
man 0
D011 11

D01] 1:}
0011 D1

'a&Séa23:23ztaaz
[III] II}

0010 111
0010 110
0010 H11
0010 IDO

0110 D11
0010 D10
0010 CD1

[I110 [D0
0001 111i

{IIIJI 1110
{H31 1101

' 12
-13
20
40
23

44
5:
56

- 1

- 61

2

; 62
24

_ 363

53

5
9

E 17
' 33

6
- 10
: 18

34
. 7'

11

19

42

Page 52 of 124

Petitioners HTC & LG — Exhibit 1004, p. 52



Petitioners HTC & LG - Exhibit 1004, p. 53

0 150020 ISOJIEC 11172-2 19013 {E}

13.4 Motion vectors

Table BA-. -- Variafla length codes for motiorL!I|3rizonI.al_forwnr|I_¢:ode,
mot1mq_1-vertica[_rorwnrd_c0de, rnn1ion_h0ri:0ntaLbaclmard_codq and

n1ntion_var.tical_l1adu-tard_m0de.

00100100 011
00000100 11
00000101 01
00000101 11
00000111
00001001
00001011
0000111
0001 1

' 0011
011
1
010

0010
0001 D

0000 110
0000 1010
0000 1000

0000 0110
0000 0101 10
0000 0101 00
0000 0100 10
0000 0100 010
0000 0100000
0000 0011 110
0000 0011 100
0000 0011 010
0000 0011000

Ear.’-i-Eb-3:31:-W-lG\hnJI»U%t*J'-‘G,'__t{_“:I_,_l,_{‘J|

Page 53 of 124 43
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B.5 DCT ooefiiciems

Table B5: -- ‘Variable Ienglh codes for IICLIA:_,Si!l_lll.l1I‘|illiI'.IcBa

44
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Table 3.51:. -- Variable length uncles for dct_co!l'l_l1rsf. and d£l.__wefl'_nut.

{J.W075‘ |

.10 _

  

 
 2.‘

;..x..n—L|..:|-..'}u:-.|:..~.1uu-an-r-s|~JuIa\'.nu-nI—ttJ-I:-I—II-II—Il\-JI—|i-ILnI|—I|\JI—Iy—I|—I
The last bit '5' dcmtaes the. sign of llcle:-rcl. '0' for positive
'1' far negative.

-- Tlisoode-stun beusacl fnrdr.:_o3eff_first.
- Thiscade shall be used forth’ .meiT next.
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Table B.5d. - ‘Variahh length nudes fur tlct_coefff_firsI and d|:t_cnetl!_ner.t.

I==age"%5 of 124

00100001 11005
DIDDBODIOOIU s
DIIIJHDDI 11105
00II.'I'0|J010l01s

01110000100015
OCDDDIJDI 1111s
DQ130001 10105

DMDOCIDI 16015
0CIm00010]Ils

0CCDfl0010llC'5
06000000110105
DCDDDCIOD 1100 1s

0(10DDfiD0110(}0s
OIIIWQDDIOII-1 S
OCIIJUUQU 1011 05
001390001010 15
DCIIJBUDDIOIGDS
0.111130000100115

CKIJDUCIDOIODI-Us
DCIJUDUUJIOCKIIS
0(lJDOU0010Cl0l]s
|]I}00C0)1111 ls
08000000111105
CKDUOCODIIIU ls

OGIJOOCUOIIIU [is
00000000110115

1

"I
|

I

|

|
NOTE — The last lit '1' denatzs Ihe_sign of the level. '0' for positive;
'1‘ ft!‘ In: "re.

-.1-.4..nha...1-..n.~..H....3.I:»L.n-.|axfi:c;fip-L-I-L-i—Ib.:t.)MI4am.h.t.n=5¢:ra'I
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Tahle B.5e. -- Yntiabla length codes for 1ict_coeff_fi1-st and l¢l___1:oeI'f_nu::| -(concluded).

Page 57 of 124

|JOD0000CID01l}1EI)s
DDUDDUOU 00100115

00000000 0010010s
|)D0O0DU00010C0.1.s
DDDDO0DOD01|HJ'.)0s
00000000 0011 1115
00000000 0011 nos
DUDDUUDCIDDII 1D1s

DO0DODOCID0111D|Js
DOIXIOCOUUOII Olls
D0(I]0.'DC|fl011Dll‘.|s

000000300011 0013
000D0(I)0O0CI10J1ls
DDWUIDDUBD1 B0105
DODDD(D00001[!D0l s
DODDOCDOt'J001flr)00s
DOODOIIIUUODI EIIIJCIS
D0000lI)U0flD11fl1fls
000000300001 10015
DDODOEl)l]DUD'l 10005
0O0I]0[lJ|JO001fll1ts
{EDDUDEIJDODOI 01105
flU{l[I0[.'0IJC|flD1 D1015
DUUUOCDUOODI 11118
DOOBDBODDDDI 1110:
DDODOIZODDDOI llflls
D00t]DCDUO001 11005

figggfiaagafigmumHHuH—_——moaaaanamocccccccmaaaaeacc '""""""""*"‘”"”‘“"'""“"F.Sa‘EZ5E:E5°°°3-"£%fl$3§$';:’.E3§‘3£EEBEEHEEESSE
NUIE — TJ1e.1a5t lit *5’ denotes th sun of me lava}. 1}’ for positive,
'1'f(t us "

4'-7

Petitioners HTC & LG — Exhibit 1004, p. 57



Petitioners HTC & LG - Exhibit 1004, p. 58

ISCMEG 11172-2 1993 [E @ ISOIIEC

Table 3-5’. - Eumdlng If run and level lullovlng an escapa mle either as :1 14-bit
fixed lelgth code [427 -:= level -r.= 127) or as in 22-bit fixed length node

{-2.55 <= level --:= -118, I28 -<= levd <= 255).
(Hale - This yields: tun] lump: mic laugh: cl’ 30-bit: and 33—I'Ii1B respectively).

IDCI} 0000-CDO) D001
HIDE 0000 D300 0010

10000000 0111 1111
19000000 100:! 0000

1000 0001
1000 0010

1111 1110
11111111
fabiezklcn
Dllflflflfilll

iii11m1
OOOCWODOIODUGOOO
UIIDCIDDOOIDDEWOGI

 
iiéo00:I0o1u11111

|==age‘§a of 124
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Annea: c

tnotrliatiire)

Video buffering verifier

Cousunzmtccofleé vidun liitstrcams sbal gueetuarutraints ilipnsfid hrnugh avidm Buffering Vezifiw
(VIN) defined in. dauseCJ._

The VIN is ahypuheticaidoooderwbich isomccptaally aonnectnd tn lieoutptrlufan alumbr. Codsddall
a:-eplacedin iheinpuibuifer oftielnndel decoders: the eonsumtbitratc d:aiishaingusad.Cndad iatais
removed fmm the bufl'r:rasdafinedinC.l.4. below. his aroquirmimtofmc euouderfnr ctliiuri tliatthc

hiistrtam ilproducas win mtcanseflic VB? input lauifcrtc-either muflow or mdcrfluw.

6.1 Video hufferliig variflar

C.1.1 'Ihc‘VBV‘ and lheviim czucndarlnva iiasaineclmicfiaqmncy as wellas hesauncpicuremt-.. and
at-eapeziatetlsrnclnnnnuily. '

13.1.2 The viav has an inpul'buffa* uf sizsB. where a is given in he vbv_truffeLs'z:e felt! in ma
sequem: header.

C.1._3 The VBV input hufcr is irnilially filllpfy. Ailcr filling he inpul buffer will: all :11: that that
pnoedes the finstpictlxlestaniaocle and the picture start oodeiiseif. IJn'i1putI:u£|3'::is fi1]IE:dfl'om die
biistream {DI the Iiniespecitbil by mevbvjehyfieldin Ln: video bitslnwn.

c.1.4 Allofflie picture-datafor the piclurc Llalhas been in the buffer iuingest is instantaneously
removecl. I11enafiar_ each mtisequmtpimue interval at] of lzepicuu-e data for Ibis picure which at ital-
lim: has been in-the: butferléngest is ' 'isly mm‘wed.

For liepuposes cf llisanneu: picture daa includes any saqueme header anclgraup ul’ piclnrelayet
dalatllat inimedialsly-pléondc the pichlr. startuofilaaswcll as all hepicuxe elcmcntsand my
trailin'gstut'fingbits urbyha. Fajrthe-fiast coded picture in flu: vizier: sequence. any man: hitor
bylcstIt1fi1"Igi.mIImli:£nly pmzedirig the-scqmricclicaibris alsnincludeflin fliepsicuuedata.

"I‘heVBV bulfet isexamm‘ed be-fa-e‘ renaming aiyp1cI:n:e' data andiurnediately aficriliis
picnm: danii mnwed. Each Limethe VBV is exanimdils occupancy stall-lie bemecrl zero bits and II
hits where, B is Lhesim ot‘i1eVBVhut.’Eer by vI:w__bu:ffi:r_,siz:c in the saqucmchcadei-.

'This1'sarequuu:n''antonuaenuu" video"him-.am.

Tnmeel thaw mqiirunaits tlnenumbcr ufbitsfnr the (n+11='ila coded pictuni fl1+1 ""“"““*F’

dn+l>Bn1-(ZRIPJ-B

dml <r=Bn + (Rm, Real-mined ilrilhcneticis usnd in these tnnqmliuiss.

n 3-=0

B = VBV mceiviig bufifftr size. given by vbv-_bul'fer_sin-. 4 16 B4 bis-

En: the bui1‘cr occupancy [measured in baufljustaftei-time In
E =bitratemeasnna:1 in titsis. 'I'l1efullpnacision of tlziehitr-ate mllierlhan thcrnunzlerl

valueencodedhy 1hebit_na_te field in mesequeuee name: shall be used by line
*:.I1t'Od&l'IIlfl'I¢VBVn'nde].

P=nomi1aInImbet nfpitunmpeneomd

In ='tI‘.ea Um: when Ihen’th coded 1‘JiElI.I1‘3iil'tlIln|IIVed iron IIIEVBV buffcr

Page 59 of 124 "9
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Saquencc & GOP bits-

VIJ1.-'_£h]3y
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Figure C.l -- VBV blfler 1:vI=¢1'|""'"3Y
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Annex D

fmfamathra}

Guide In encoding vldao

DJ Introduction

'l‘h3sannex ptnvidasbaukgmnd matedal'tohelpreaders1mdetsIa1dardhIpIemanLhispaI1uEESO£IEC
1|1?2. 'l]:¢nmmatiw.- chums oftlispa1tufIS0ilECll172donotspea'fy thzdesignufadauocicc. They
pwovidcevulcssinfomnflonabmnenmdasilhfiylonolspecifs vhatakotittnaaiopdassmddaniploy
iuudermp-oducenalicllsitsrmm. Ihcnmnmivnnaurhliswfltathacmdsctanuduntimrcw
cxampltaszconteqttnnyiamtcaxytomdeastma Thisannxalenpuinajdrenlhisptnblanhy
exphhfing ending methods. giving samples. alddisulssing encoding and mcodiigaiguiums which an
mtdirnoiy'cnvuadbyIlaisparioflS0fIECl1I72.. -

Tncnuxnativeclauscss spaciryma: bitsuctminsuchawaythal itis fairly slraizltlluwanltn design a
compliant decoder. Deoalms may ciffar cunaidembly ‘I1 architsciura and impleznentatian deails, buthavc
vuyfew ‘choices during lhedawding p-oce$:1heI:nefl1ochand the rersullsoflbc danndingpmcaessala doeelf
spacified. Decndasdo have some fieadtm in methods ufpostpmccssingand Ilimlay. till: the semis of
such pnstprncesaing cannotbc uaedinsttrsequcn ttxadhugszqae.

Ihcsilnafioa isquilc cimntfnrcumdm. Tliispmoflsonflc lll72tIoesnclapeci1'ymwm dasignor
ilnplrnuun cnmlhrwhiclymdncnagcndqnnliiyvidcu. Th‘: aintxdcvolaaailaiotputmdisnasaing
cuosxlnraiguithnn.

'I'trispx'tnfISOflEC 1‘l172was devebpadhyIS(ME£1J'I‘C1iSC29!WGl1 which invrithly lmuwua:
MPEGI,]t<lo~r[n_g P?im.|IBsE!pert Gnnupj. 'I'hispartof[S0e'1EJC 111':'2was devclopod In regions: In
industry needs fora» efficinntvvay cfsnmtng and reviewing mdioand video Inlfimation an difital slung:
media (DSM). CD-ROM-ism inexpensive medium which can daliver data atapproxitnately 1,,2_Mbiuh-,.
andLhiipaIIu(ISOJIE£'11]72uasaiIned uappcoaimatelythisdannla '!he"mrEtn.inedparnmaus
bisnum', 3 sIhflIJfa.|lpemim*b1e biuuuallsthal is cxpecedtnhewiddy nsnd..is Iimilndlo dam M6
upln 1856000 Hiya Howard. it5lIouIdbcnoIadIJ:aI:lispartofIS0flEC llflzisnotfimitedtotlis
valaemdmaybeusadathigherdarataea.

'I\voad:etr¢levaIIlInIcmaIiuIa13Ia:nda:dI wan: Iaingdatehpad during Ihcweli oe|’1l:eMP‘EGvifiw
canlmlltee: 1-I.1'u61by OCi'I1‘aimeda1tebeommuni.=htious applicaions I5]. and Iso/JEC 10913 by the
ISOJIIE PITJIISCZ9 (JPEG) committee ainled at the coding at’ stiu pictures [6]. Elenents :11 both at
ttnae slandardswareincaporanad irtothis pan DITEOHEE 11171. hulsubsequfsnl devclqnmeu won: by Ina-
cmnnitleetesullfll ii oadingelenenlsthat are ucw mlhis pa:‘toE1SG'1'EC l1l?2. Le. Gnl1[2) givfi an
awunilt attic Inclined by wilidl lSOJ'IEC'JTC'l!5C29a'WG1l [MPE:i}I1cVGlO1IBd Ilis pan IEEOHEC
Im2,an1 a slnnuryut mispan uflSOIlEC 11112 ilsnlf.

(1.2 Overview

D.2.1 Video concepts

‘Ilispan of ISOIIEC lllmflefmes a format for conpmessed digital vidnb. This annex descflhes someway-s
ilrm-men wacfitaleumdas mddcmdarsmightbeiimplennnxed.

Aithongh flfispnnofISCllll§C111?1i3£pIiBfleu‘ble,tl:ehnsi:algorflhms ha-.-ebeeumedmwonwa.
aldzlaransorahmt Im 15 Mbiwx, alqnatiahlresolmimu ufdaoul 350 pl: hun'zcm:Ilyhgabou256
pflsvuflcIl|y,and1Iic:nmra1:sofIi:uItz4m3flpi:a:resIs. Thsuscotmewnni'piuIJr.'asou.I:salw
"fiame'isd=libenIae Tbi;pau1aIISOllEC11i?1oudespugnsaivdy1cumadinagaaafldoasnot
rBt:o:n‘memewwe31-at imuima. lnlzrlaued snulneviiaumusttnuonvmedmanm-inlulmedformal

befcmawding. Aflnde::u1ing,thudwm1uma3updandlJn'oducn;nh1ulacefl£mmaIflrdiaphy.

'I1Iispa1ofISOflEE 1l1'J'2is clcsignad to pannitssvml method: ufviev.-ing mdedvidan which an
nannallyamocinmdwixh VCR: suduasla-vmuplayback, Ireeaepicum. tasnrnmani. Eastnwersa. mdsluw
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forward. In adzlilion. nmlum zcoessmay bopossible. "me ability of Ilaedazodertoiinplenienl these Inoths
Ilepmds to soneexlantontlo naunreotttedigimlsmrageniotlimnon which lhocoded vicleois stored.

Tb: mtemllpoicmsofenonlflinganicionoding isilluslraladbclowz

 
Figure DJ -- Coding and do-coin; prouss

Figurcl).-1 shuwsatypiml soqnenoe ofopemions that must he pelfonned baht moving plctnrts oanbe
seen by aviavvcr. Themoncodod snuroamay car-iat imnany forms, such as the CCIRGGI formal. Cltuso
D33 describes how such a scum-, may be convened int: [he apprapaiab resoluiot for mlzooquelltenooding-
hmaenmding step, I'.heuII;3dcr musthoawareoflhe dwoderbulfer ca}:a.c:'Ity,anI1 thenecdoftllodacudel In
mold: the meotme tnediato flmrme of filling tho piclnrc bntfar wit: each successive picture. Tolhis
end, amudelrfnedououh-bufferandisoverfbwand mdt:-llowjrohieun isimroduoecl in DA, anflram
00111311] is dosu'ihedtI1D6.l The smiiulcefall ISOIIEC 11171-2 bitsllealn is llD\'El'|:d in D5. as uetlu:
coding operatizms Ihatounpmss hevidoo. Followi:1g Imcncoding process, mebissueanl may be copied to
ask):-qgonadinm. Toviawflr: moving pictures, hedmmltxarnosses the ISDIIEC 1117.22-1 bilslream. and

deuivdfi it as Ihscrihad inD.‘?'. Pbstprmessing fordisplayis described in D3.

D.2.2 IIIPEG video compression techniques

Vidaoio mpu-esented as asucccssi-rmofiiidiviillal pict1n'es,anclomi piclurois Lmatod as atwo-dimensional
array of pidnr: elements {pals}. The kur repnesenlzuiou for each pal consists oftlareeconiponenls: ‘E’
{luminance}, and mo chmmmamze ocnnpnnems. Cb and Cr.

Compression of fligilimd video utmiesfromtha use of seven! bchniquv:s:subsamplfng ofuu: clrmhance
inftmnalion lo match the sensitivity of the Iilman visual system (I-NS}. quantization, motion

compcnsuion (MC! to exploit temporal rodumhncy, frc.q|ency umsformaljm ly diazretccosirlc Imrsform
(DCD to erploitspalial redundancy. van-ialalc length oo-ding (VLC). and plenum

13.2.2.1 suhaarnpllng of chrornlnam:o information

The I-IVS is most sfiliw.-. to rlacreaolurizmufan inam'slI.minm1ce ccniponem. so LheYpd values an:
enoodad alfull resolution. ‘III: I-[VS islets aausilzivem the ohruninance. information. Slbsanpling reduou
ll1Bl1llIII1I6l'IJfpEl ualuosby systclmticnlly combining mean will: a cypcofavarqging process. This reduces
Iheauounl ufinionnaiion to he compo-and by owe: techniquefile International Standardraains am so:
of thruminancepels for each Exineighbourioud of luminance pelt.

D.2.2.2 lluanlizailon

Quanlizalion zpteaauls 1: rings If wlmsbya single valucin tl1orango.Forr:rample,oonvo:-ling areal.
number blheoearmthtcgorisafonn ofquaniizmion. The qnamizadrange-calbeoomoiiely represented as
mintngermde, whichcaolgolzmfl nrnocwerthcquamized valut dtIillgflaDudil1g.1‘l1edifEu‘oIco-hetwnell
lhoactuzl valmmdthoqxanliaedvalneistzallod the quamizalilarlnniso. Undorscms .m
I-IVS is less sensiIi\'el3qIJa1'l:'n-.a.1io1 noiseso aachmiaacanbeallowod tube large, Ibo: lncremingcoding,
efficinntr.
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