TI TLE OF THE | NVENTI ON VI'DEO- | NFORMATI ON ENCCDI NG
METHOD AND VI DEO- | NFORVATI ON DECODI NG METHOD
BACKGROUND OF THE | NVENTI ON SUMVARY OF THE | NVENTI ON -
[ 0001] The present invention, |ike recently devel oped
standard JVT (ITU-T Rec. H 2641 1SOIEC 14496-10

“TITLEAMCIHE BIVENTION a net hod, apparatus, and program for
N encodi ng video informati on, and a nethod, apparatus,

and programfor decodi ng vi deo informati on used when

vi deo m{;ﬁj }%Iﬂqﬁ oo I@l@@;{‘i?@ tmﬁugh a
net wor k - um such as satellite broadcasting, a

cable TV oVIDE@ INFORMAITION DEEODINGMETHODMati on is
processed on a storage nedi um such as an opti cal
di sc, a magnetic disk or a flash nmenory, the video

i nformati on cgARIESREUNIY CIUPHE

transformati on such as di screte cosine transform or

SUMMARY OEaTHEARYHMNEMENt r ansform and noti on
SSI THE
(0001} FRRBEREG! inp i ke BB IRIEREN! RgrdY AL Urlobbsshast |

ISO/IEC N#996180 AWC)aPéiatBQ’fH’éméﬂl%ﬁl iphaitishend fb Fdr%ﬁcodﬁﬁg video
has beconme common to use devices fhat adopt a net

- informagigorands mEEtappetis: @g‘spmgmabfqr deeodimg video nﬁmmmybn used

rt hqggon t sformati an C s di screte,.cosi '
when v¥ph HEHG o (ARG Th e SRt MR S SR o s satelite
broadeakst AdabIET\br tHednieide Or WREPABS hﬂ&mdcti%h 1§fnfob6§s€([15n a storage
informati on transm ssion and storage, by taking the
- mediumsugh gs pmPRHGFhtiserp megnfitigidisk oriarfiash memasy, the vi3190 3dformation

comproE R e A R TR 515

KmhmﬁﬁL@?e@ﬂkfoﬁﬁl&ﬁﬂtnb@@n@fnﬁ}ﬁ&Sﬁidﬂﬂm s and for consuners
nce it can treat interlaced i nrages and

DISCU%ﬁl%‘F OFsTHE BAGRGRYIINDmges, and st andard resol ution
[0002] Rkée%ﬁg%ﬁ b%%b%@%ﬁw&ﬁ%&ﬁ%h?ﬁ%pe@g fél%or %’ﬁ

5S1 on et
receiving thad qumﬂﬁon/ iitless beaomb eomfhitd ask ddvives ﬂmaﬁ’éﬁa rﬁéthod such as
assigning. interlaced i mages of standard resol ution of

MPEG to sgmprezg idsp yafpEmafian tbrcwgh grthpgonal Ganstoypation suchas discrete

cosne AT B RAGR! S3R 1Sty SSAPEE TGRS i

informatiéh, Eopedticient information transmission and storage, by taking the video
information as digital information.

[0003] Especially, the MPEG2 (ISO/IEC 13818-2) is defined as a general video encoding

" method, and is widely used as an application for professionals and for consumers since it can
treat interlaced images and progressively scanned images, and standard resolution video and
high resolution video. By using the MPEG2 compression method, a high compression rate
and high quality of video can be realized, for example, by assigning interlaced images of
standard resolution of 720 x 480 pixels a bit rate of 4 to 8 Mbps, or by assigning
progressively scanned images of high resolution of 1920 x 1088 pixels a bit rate of 18 to 22
Mbps.

'[0004] The MPEG2 mainly encodes high quality video for brbadcasting and does not cope
with a bit rate lower than that used by the MPEGI, that is, an encoding method with a high
compression rate. However, it was expected that popularization of mobile terminals would

1



[ 0004] The MPE& mminly encodes high quality video-
for broadcasting and does not cope with a bit rate-
| ower than that used by the MPEGL, that is, an :
encodi ng method with a hi gh conpression.rate However,
, it was expected that popul arization of nobile
bring Higlt mdedabfsuvhuahdnchting mettiodhantebdefné lMPESY abedits Hgte

| t hod,. and thefefore the NPEGA encoding system was o
~ was Sf"’g’ﬁéﬁq&’&ﬂd %féa a Vﬁéeotf‘élcadl%}ga@ Ogn%wm 8pproyedsas internation
standardI3DARCIL AT PRABOXAbeATogNt €r nat i onal st andar d o
SOOI EC 14496-2 1 n Decenber 1998. [0005] In

[0005] eldchiddlition, recenthyn wlith, vidéd dncodidg doreviderdéandertxving agkefirst desired

_ conf erenci figst i . d. .
usge, A GHEI AT Ty R A SRS P 3 B S e

standardRed I CohpRRAVALT Eshve s HAPERDd M stE QR L6 4sBEG2 and MPEGH,
_ . encoding systens such as MPEG2 ahd MPEG4, it is known
it is kngwm that the capgmoyide higher ¢ricgiog cficiontiyrajthetgh it reeyuirgs more

.al though it r ires nore operations for encodi ng and
0perau%§£ﬁ?%§¢ﬁgﬁg%c{gl§g' 8 shows a general construction -
[0006) Gfig.28 shoRkear genbRl Mhﬁ&im&&—ﬁﬂ&%ﬁai%ﬁ%flé&ﬂg apparatus that

. realizes video conpression with orthogonal .
realizes vidgesqogmprassiorwih erhegoneheansfarmation s ke diseratsfcosine

st o BE KPR DURTD ORS8O g RLUSE, s i .

nmpensat

a videodnfoatativh arpdingtapparde 108 iscongRsedloin A/D &dderter 101, a screen
converter 101, a screen rearrangenent buffer 102, .an

rearrangganeat bylder 102namaddes 4 Bhan orthagenad fratfpepationiunit 164, a a
YRR 0Pl ot N S8 LR el i
108, an invesse Sethogoied gensdbriatonaitrion]  fameMhdmdr99.1022 Mbase
. ..menory 110, a .rr?bioon predictiaqn/ g:orrgensat ion unit

predictiqryqompgngation waib I bl qnd @ rate pontro] 1pit 118007] Referring to
i . {1k | 1 i i-
(0007] Refemrifhs (o HIE: 'G5 AMDYFIRer 10F cGREMER] RpPiab hoat i1
digital signak rEregenentrediiniemenitdfice 202 magesgedshke frambesccording to the

Gop CEdadhed oS rmiei e e e o) Bseerer
101. ThtQdreed fla‘i‘m%ﬁ%ﬁﬁéht LEEEY ANYARIEThe Bﬂ%élg%allﬁ%s% fioh Pt 104
1 vi deo I nfornation

.. _orthogonal transfornation unit
video infmmatien emtherantife framss of iniagestedetintirbencaied dwithindniage encoded).
within i . encoded) . The orthogonal transformation
The orteybirl o o I U8 AR OB CapHan o, St the
discrete adsidearforal &ltBe KQBHUAB LOARSEREMA 1d hE vIHRb B8 ation and
. Loeve transform to the video information and gives a
gives a trapglesh spatfisinat 19 b gnantizetiothenit) 1@t Theaquantizativintunitd93
T ization unit. 10 erforns a.quantization _
performs e BBMar" T8 ot e arsoriciop i 2037 T i sirppenal

transformdtiona@g@ria@l4. t r ansf ormati on unit 104. [ 00081 The
reverse encoding_unit 106 determnm nes an . encodi ng node

[0008] Hegereremencreing it 0plgtermines o engasiing mipde based onffiestuantized
' ' ' nit . and a. . .
ranstor{ B3 GU0R) VS tal A UDNY HERAARHBh st . hamizaion
scale, and apliliey vatiabledargtieceieol regerseiedtodingaibh B BithfeG©Bodisg to the
. to 4he encodi ng rrgtde to thereby create information to,
encodinggrode {0 thereby pisatetopBatingy to s inserted inthe headar part in each unit of

e FUEGS88 A 08 STORLEIEREL ARSI 13 Bl

stored Iinto t
This encaled edtodngmdde issoupitpatvides coingession dxfoRastion)
i nf ormati on.

G|




[0009] In addition, the reverse encoding unit 106

appl i es variabl e-1ength coding or reverse. encodi ng,

such as arithnetic .coding, to the quantized transform

coefficient and gives the encoded transform

coefficient to the storage buffer 107 to store it B
[0009]t hreaddition, THe revese adedingnaiti06 appliaelariabledaigth Sodihi Priteverse

.as vi deo conpr.essi.on information. [0010] The .
encodipg,FHER 3%IBREHR P?&%éo Srscrniized e rfoeilisinnt and gives the
encodedfan Al ook ;(ye%b St -buHef 167 A kbeH thORid! ?ﬂ'fejs &R ded

gi ves the quanti transform coefficient to
transfode qoelficienhis otputas vidéo 8pmypteissibn pefofroation. _

deguanti.zati on.on.the transform coefficient. The . .
10010); Tk quenticehonamit 1S aperatesrispeathr Gomiie]of teggte qoptploit 112. The
quantiA86Q dhiP §0¥ LHRS tHetudhtiRH 1R sRYm 2B idAd tPle 4 ﬁfatiog unit 108,

ort hogonal "transformati on process to the dequantize

which perfonms dequantiedtioncerethe frapsfdmy coefficient Thefioverst orthogopal
0011] On

the. fra nor, 10,.to0 store.it therein, .
transfolufiiof i AR drodhe xided ifarhalihasing Forvems
orthogdilal @ansFdtehakibh ipfitely 8 dhe ddRAASRAARRNSRIh @Befiicht, hid gives the

video information on an inmage to be inter-encoded

informqti@ettw&l@rfrm}aﬁgw@h ¢ Ytogsfore Thiberebt. i on .
_ NS o et . .
o011) S8 SAABASE TREN B Sl hed b A G M5,

predictiblioimpansatioR wnit ¥ 1 1 #dea ifonedtiod dBarfiniit k®Pe inter-encoded
redi ction/conpensation process to create reference

P : . . .
(betwesp;ippages sicadsedlt iIba mofiea preskistm/somenensationnitdihb eetsigvasondeo
) . . ! . . ¢ o ‘
informafh sc o Mizhiod Al BRIt MR LR | R kel 8 o
motion preflivtionicompensation prodedsfite camatd mferencgnadeofinfofmbiie. VItéafotion
informati on. At the sane tine, the notion

predictign/eompensaion: B b hk giveoie gefprensq Yidge yfermationde theedder 103,

. - f - .r H . H . - )
wich ol BB 08 ey ) Ay RR o 0k O R vioo
informationl eAbteedmeinid) cheometidri predictionosihpenratiaediit Tl legives motion

.whi ch.was given fromthe quanti zation unit 105, the
vector H%Qq%it%mgﬁ%?ﬁ?ch%q%?ﬁ}% vector information
. . S g . _
0012 Sh4RACKE GRS, 11 GRSV SOURESSELAAD ot v

transformeveffeent neudh mgs gieh s theiquhntitaiion anidil f, theqidnezation scale,
create i.nformation to be

.encodi ng.node, to there
the motiF S TREGOR B e ARTbe HOMDAPAICHE ERARSRiop Wil 11, tc,
od RIS BOGUH Erae Bl S0 B SARE g
encodingmgde.ite thanehyigreats infortmasiondobe dsssited into therheaddrdma unit of

0013}, The reverse..encodi ng .unit 106 appli e
encoded NEb  IEHE e AR5 S HEeT /e Serih uliFntp7 to be stored
therein. [The eRsoHed eAbodisg Mbté RRihE as Ofich GotnPrdsbien Mibinddtion.

vector information to create information to be

[0013] Thegeyersgiencedinganiteli§eapplies variahledengthicoding onthedetkrse encoding

' . . . i r-encodi vi deo . .
process St EParhEAC bty thl sl BRER LA ey Sreate informaion to be
inserted inrthaBéalernpirt ina umit bf dRddédvidesli f f erenti al si gnal

oht ai ned by .the adder 103, which is different from
[0014] Tp fhe interrepedipp aiidrg. InSrmaton o npyidetosbe ertaegonehe
transforn?8R w35 108 4 2 8itfARiPighd] Sl LAPERIEAN0R high i gifferent

from the betrasericoding. Sifce@@idr pheseses Eegthe Saradh oy the &80 @F e video
construction of a video-information decodin
compreSSéfthla%%QOEéﬁ %W&i bs eHlanationatlheiosriter

vi deo-i nformati on encodin? apparatus 100. As shown in
Fig. 9, the video information decodi ng apparatus 120
is conposed of a storage buffer 121, a reverse
decodi ng unit 122, a dequantization unit 123, an

i nverse orthogonal transformation unit 124, an adder
125, a screen rearrangenent buffer 126, a DA




[0016] The storage. buffer 121 tenporarily stores
i nput vi deo conpression information, and then
transfers the infornmation to the reverse decodi ng
unit 122. The reverse decoding unit 122 appl.ies
. variabl e-l ength decoding or a process such as
[0015] aNeAthRigt $ shabacoginegal constiuetivh 0 videsrhifesgdtion decoding apparatus
i nformati on based on the prescribed format of the

correspoPEiBg 1 Bl USBFBHONCHAHGRROIaAtion FRoREIE ARBAR RS J90n dhs shown
in i 8 KRB AR 5 r 88850 Mo 5 i 1,

. arever$i decbding ynit 1 B2, ardeqemstization onlit h23, niihvetedribopenal trahsfermation
t he

. uantj.zed transform coefficjent d gives it t )
* mit 12 i pelER 123  SeToeepTanesmant bufter,08, 3 B4 fpverien L2 panesion
predictiddfokPeRsa 8P LFE 1 88l 2@ alfifnd AbfbHEIRPRdi Ng, the reverse
decoding unit 122 ‘decodes notion vector informtion
[0016] Shhgrstatagerbutfer 1R tegiaporgrily tstagés inpret wid@ewmpoessioassfonmation, and .
i nforpati.on as |, and gives the.ipformation to fthe .
then R e hBn §F e srftii Riop e it 235 8he Feits oo unit
122 appliesl vaiibleRhb@Nedbdihg 28 pflREsRh 4€8rithhRtifldaNdiEad the video
transform coefficient supplied fromthe reverse
compregréivfergation based 2n thipregenhed formaat of thesfidrornompression
. f f1i. Gl to the inverse ort onal transformatio
informaffft ek Gt ehdyliEmol S5 TiohdRty IS heedb it Ao Bbes the
informatigd t@dR|de@EntiPMBNSSi0r23) sy, the Ry ERE 08ddddi} urSUER obtains

as inverse discrete cosine transformor inverse

the quantiged traasforms eqedticientadgives it 9 the dequeatization gnit 123. In a case in
- 1y | £l i bed f t, of ..t he .
which df§¥ché GbYen Q8L P i B GRS e Vel acBhaihd Gpig 122
decodeswhotith tebtr infonBativastdied i the bieeddr gart bOtheRedeo compression
i.ntra-encodi ng, on the ather hand, the video

information &% Yell-iagf 2866 theapiampton fthe maiiogprestigtivadrompensation unit -

128, transformation is stored in the screen rearrangenent
buffer 126, and then is output after a D/ A conversion

[0017] %@d&mnh htmﬁ?nmammzs deqnaﬁb ﬁzﬂghé@ﬂanéikélﬂ&&iﬁfdm deCientisipplied

i C e . frane s been subjected to the .

from therryszye dacedige gt 15@@4&1?%%%&@% eRsAeaemdn dun inyerse

orthogordP trhnskorhafibR ahf 5 28 THE SIVeReSrin E‘Qﬁs’?@rﬁ%oh Rt 124 applies

] notion vector 1 nformation subjected to e reverse

inverse aithogonal gransfdrmdtiony sudhas imfersenditdreta cadiny ghsfoindt dreinverse

franme ry 129, .and. gives_ the |mage to the adder
Karhuner § 90V ity o %ﬁéﬁ%@gﬂﬁﬂf? icjegt baseq on therms@ﬂi*ﬁ@ Format of the
video ml%g{f@g;bn HfofhRionnver se orthogonal transformation unit

Since other processes are performed in the sane

[0018] - Inagascointwidclothe drapfe hasdegn artgecterbiodht indratencodiag, on the other
i tted.

intra-encodi ng,..its, explanation . wll . be am )
band, the AESERRERAOF fibic<ai BB BB Ry Oesnal Pasibraion i red in the
screen redryaAngétrieht RETeH 236, dndeRer 1 dﬁ?u@ bfter 15/ BOWRrsidh proBess b9 the
the reverse encodi ng unit 106 under the JVI adopts
D/A convsiigr 12%er se encodi ng out of arithnetic coding called

. : d_Adapt | ' y. Arithngeti )
o, 50 G PR A Ak i
predictio/Canpenshtidragtio] 20apitty £ réfedehedinegk ®AaHbn©BE hidéibn vEQET

. .a synbol such as node information, notion .
informatipn, JpeRied t9rihe ravarsg dasrdingand Bemvidesiirformativottonsd i the frame
j ' Nt ' ' 05 and .

ey 198,68 658 e A MR8 0TI U AR T e
and the owtputnfitbe invelse orthogunab shmsforintftion WRiti10h. Slvick StHee pFicesses are

Based on CABAC/ CAVLC selection information in Fig.

10, it is judged which reverse encoding is used. This

CABAC/ CAVLC sel ection infgrmation is determnned by

the video-information encodi ng apparatus 100 and is

out put by being enbedded in a bitstreamas header

i nformati on.



[0021] First the CABAC systemin the reverse encoding
unit 106 i's shown in Fig. 11. As shown in Fig. 11,
node i-nformation, notion information,. and quanti zed
transform coefficient information input fromthe
quanti zation unit 105 and the notion
perforipéditi tht sané waymeths ehdeast the framé bdbjedted torthelinttandnRoding, 1ts
bi nari zation unit 131 as nulti-val ued synbols. The _
explangfiopwibhs ¢metni t 131 converts the multi-val-ued

{0020]31348&0%:% \ga&é% eﬁc&h it $96RRberh cf N‘ﬁ%@li map‘!i/& @3&%1 As -

| 'engt er a pre eterm ne
shown st Flgn 40,i the rervpnse cnmﬂm@r@%xﬂ&nﬁmﬂfg‘ adopts oh8 Bevessetbncoding

out of s S GO A HE TSR PRl & AT ngtic Coding)

and val‘?éﬂl@-%tl%ﬂ{ &en%%g%eAW@ (EombxPasdd Rig opﬁve %%Be Lelagth

storage buffer 107. A Context operation unit

Codingy,dor abpnbel s@nasoroddindeehations metien/infiomation, (andquammzed

.t he .bi t it 131
coetticighittortRbi Syited i ifitngRin i dopditfgRt ek 105 s B pption
predlcﬂom%h@ehéaﬁomm eX{, 2h8 oh t{ABA G ediddnfiiinhtidd Gitsteam).

Cont ext menor rou of the Context operation
- Based MABMC&V 2 @@me&ﬁormhﬁl@hm Fgg et ivadgeakwbich asvense .

- encocirffiy i, L CARARICG ORETRRRRpaGD bt i video-
‘ infonnamﬁ eﬁ&dﬁg Sptatup 100 4ndds betpar B}ebﬁﬁlg:élﬁbélﬂe&l i 4 bitétReahSas

shown in Fig. 12. As shown in Fig. 12, node
header infgranatiari on; notion information, and quantl zed

tooz1] FEANBER ABECSIAEi8 Mo L0GOE TRGAD A il 5RM N 11. As

shown mrfégll 1at n@ﬁé aibfeitisa) inotion! iviforniatibn sdrd rﬁouﬁ@lhﬂedlﬂ%ngfoﬁﬁ\éb@ﬁcmnt
unit 140 as nmulti-val ued synpbols. Like the

di
mfomaggg ?ra%nrt] gvmeth@ fApartigationuniy b% al thy mogien pedictien/cempensation
unit 11 ll\ﬁgﬁ%lltt Bﬁ? gﬁl\({aﬁz%g)gﬁﬂﬁp%alb g&"&%ﬂﬁﬁ%@@ A The binarization unit

vari
131 conwexltd the mﬂm@dlusd' syaobsls irtoed bindrp sjmbael sbiﬁgé‘dﬂaﬁ ambitrdry length
ext storage unit 141 stores jnforpmation already
underagﬁagg

gained rylee Thiabinary syiabef; stang is irpud o a C&B&@ﬁm@ng unit

133, and @r@ g&amg;eggéedg%g&g ! 93@]51{1&5?{11&??9@'@ gngagm%k Wlifig to the input

binary spmbolssadchut;idmethe ahemled resultaniedsfa tmstmim &mhe dmhge buffer 107. A
he CAVLC

mredi at el eforet is ti
Context gfatipn it 31 aloiies Capest DBed il infosmEBon &t fp the
binarizafitufi0 13 PAIABE Binlfy ARRIIICHLRL ot ?‘&?‘ﬁ"rﬂ’{%?‘ﬁ@ﬂ?l’ and inputs

the Contghioiolthe G4 BACE eld:OﬂimgtuImthlSBCo‘h Contextmemaryegroap £33 dflthe Context
ntext.to be ysed for a

. stor the i ate
operatiof 3l 13 50| onterfh e PESITIOP ariseR ARng A cncRding
process, %@ﬂﬁgﬁlﬂﬁ}lﬁﬁt@bf EOrtext {o%d i dest! v, the reverse
ecodi ng unit 122 under the JVT will be described in
[0022] Td@ttaﬁhrz AV e Isyatery in thetreersecnnodingand d@b rmgshspmntmf@@ 12. As

ver ecodln ni t. nde the
shown i {15, | ZYEIARERTN oot o iie SRR R cootricen

informatioadHputtitdns tHeeantiA%os MEHN 05 Anf ik matﬁm pRediE®atlEdtpdrifion
CABAC/ CAVLC sel ection information enbedded in the

unit 111 geedgpyt in gk Vet iearrding vrié 146 pumulii-valuedessymbolb dLike the
. ]
il A 2 GOVl BoP L g ORI R i
applies aﬁzlagabléllcngﬂ‘l SN abRa0 dheriputinultil Gluainyhibess, Bhdaiitputs a
n‘%élparlthrretlc decoding.to a bitstream.input from
bitstreamy (& COPEREFRTBLTHIb+ hatfresaﬁ@reatl%%lgea@h engoded n the{CANLC
a string of bi nary synbol 8- This string of binary
synbols is input into an i'nverse binarization unit
163, and the inverse binarization unit 163 converts
the string of binary synmbols into multi-val ued

synbol s under a predeterm ned rule. The multi-val ued
synbols to be output fromthe inverse binarization



al ready decoded in the CAVLC decoding unit 170, for
exanpl e, the nunber of.coefficients of non-zero in
bl ocks al ready processed as well as bl ocks being
processed, the value of a coefficient decoded just
before this tinme, and so on. The CAVLC decodi ng unit

encodihg gfﬂts4@,tt29e}¢mp;1¢;amrgmd : b ofabeﬁbiegsloe‘ggﬁ-hmda'? bitickgalready
t e to he appljed for sy s,, base Jnformation
* procesiedcph alSCBALER? L@P%P&ﬁsssaa?;? e y#lye of § casftciedt PEOFSk ed
immedﬁeﬁél? beffe ERNGSX LandtsB'oRITHY '@AV]]_:(EJené&ﬁﬁgﬁmﬁ gy fsbie t@lchange a
stale of Context to be used for a reset as well.
variablp-0028) céding &bledb e applpal fat symbolefbasdveorGaARADatibo fromi the

Context s8ige bl i et Padbo o< St 141 Stotes the
initial st4té 8P CHRieROBDewS&Ffor Attt 89 well NTheBhibliEhiGRBARM Mphfinto th

whi ch are hereby incorporated herein by reference. .
storagedwifeni¥7.OF THE | NVENTI ON [ 0027] The applicants of the

.esent gnventi have r. nize ai.n, drawbac .
10023) TRV P ks Lr B T EREMAEE e R ByLpEAenBH{ER douil
Similarlyorthy 8RRk enédithg Gl 1 06 HPderkd 86RtMg K 17Q\Wnder the JVT

i scussed. 0028% When 1 picture is encoded in a

applies\pngeeycrserdseaning o affebBikhqnd dphY BEue an gout bifgreanmys gown in
Fig. 131 B?Jrgétﬁﬁqe me%ﬁﬁc@ﬁ%%f%g&ﬁaﬁgl-g? loagl%g f@gﬁ@er&sﬁq}% ﬁéjader

as“a unl of “encodi ng,
informdtivalof dedinpit Bilseain) dne@f GBAdidng CAVLOGs giplieded i nto

the binarization unit 131 of Fig. 11 is not fixed

[0024] diigydd showa tsdpdB Abnsystom Mebe gqvgrisidecslingunini 2% da Eigdl4, 2
i . it . 1. 1. i . I -
CABAGEQRAMBONE o ABEbinb Wotnol AALhD P « KRB input
from the stoexge duifet 12, hed butpatsitiadcsoltant as 4 stidg of bindiif syxedlasSThis
o escribed in section 9,2.1 of JVT_FCD., For exanple,
string of binaty IS 15 R 1P P IyeLsg binarizatiqn Wit 3pand thednverser
P | i trj .

iR 153 LRGS0 L SR s
predeterdnmbhedirdx 4 he mniti-vadudl stololntebennatput Tioar &k diversetYigarization unit

| ength of_ binary, dat.a output fromthe binparizatjon
163 are gippt o (i aSh BieE 2R Pt %{m@e feguantzgtion pnif 443 and the
motion predRHbn/ERhplRELAPRNE ILRSAOTe inklthaBHTESHSRf ve@fo?%z?ﬂl cﬁxtantized

‘binary data output fromthe binarization unit
coefficiens sformsdiono An Ceytelbdperativnl wnilekb2i calcalatesi Gontéxi baseddinntbe string

. _of i nput.videa signal is _.unfix and therefore a
of binary gyrghols HHhint e srs b 2R 0 B8 s el symbol
output flonPRetifer BiAdrizAAbh ARt 963 tand :f%put:gﬂ’l@ Cotdx0 i BRUEABAR
_and encoding conditions. ~ [0031] The binary data
decodingunipdi61.f Adrnntéxs nisinay igraupi k69 afithe CaBextiaperatipntunit 162 stores

t he ,CABAC encoding. unit 133.. However, since the CABA
Context e RRTHIFL S P g aars it A SosTpiesR RESR i dhiarial state
of Contdx0 OISy use @t LoRs:tCl ock to process one piece of input

binary data, if a great nunber of pieces of binary
[0025] Nextathg (A Yhpsystemiin therevaspdaodingomitig2unshowigd Fig. 15. As

. g [ | i rdi nal equired. |
o 595 BB R F he SEEAAREL of SOHAD S S avrc
decoding unit 170. Like variable-length decoding adopted by the conventional MPEG, the
CAVLC decoding unit 170 adopts a variable-length decoding table for the input bitstream
and outputs mode information, motion information, and quantized transform coefficient
information. These output information are input into the dequantization unit 123 and the
motion prediction/compensation unit 128. A Context storage unit 171 stores information

6



pi eces of binary data input into the CABAC encoding

unit 133 is unfixed, the |ongest tinme for processing.

cannot be estimated. [0032] Therefore, in a case in

whi ch the video-information encoding apparatus 100

shoul d have a guarantee of real -tine processing and a
alreadyf decedb(bndhfe@él\ﬂgp dperding unit Fdnfarsxamplecthe msmpenokoetiwients of

ea nber of f .bi.nar dat in
non-zefet in DU Sesd i F Ehestin By i I8 et e aRidora
coefficRnEd&ddéed juli Ebi‘éﬁé tﬂatﬁm snd!&f b €he CARARBHedoling unit 170 is able
addition, a bit length output fromthe CABAC encodi ng

to changpthe vegigblerengh dopnshng tgbls to b apliedfonsysnbaln passdiqmunformation
I | t e {0 _one .

fom tig CHEAGHE FiogRblr . S belitd Bl GRESHR Sl iy 1t stores

the initlahStae\oif @ointdxt to bengt Horcesst@ds pgllt 0 t he occurrence
probability of input binary data. As a result, one

[0026] ﬁ og secific pperaions @hthe CABAC shepw 1phée. GAmnd Fis ddetheplanation
about tll(rg'(t‘ B%%?lsrmﬁ%lgtn?l%%'doﬁﬁmt@?tﬁa@f @Eoti 59@ flolz%f sectlon 9.2),

Itstream several bits, epen

the entiecamtentnafewlpch besddidréttyyincdrp@at hsrein by tdffaeﬁ‘ékBAC
encoding unit 133 actually needs a processing tine
| onger than one clock cycle to process one piece of

bit data to beS‘UN}IRfH?RY jhgr of pieces of

bit data are output fromthe encodl ng unit 133,
[0027] Sheappligantaddiss prgsdrit irventorn bamelremgnmad cerdain dradvhagks/in the

as a,result a mpunted encading unit needs al
existing fsading A SpORAE IR IERTOvEeSts el pan b6 Feade dheeip, 25 now
discussdédn€ nunber of pieces of bit data output fromthe

CABAC encoding unit 133 is unfixed, it is difficult
[0028] Whensk pivtireistenecdegig estideotinforinatiopcod g apgarats0854ven any

Ther ef ore, iLn whic e videozinf i on
of 1 picfite ohirgrspiih A8 Ve s FOMGP bR YL OLamantio thp Rbmber of
symbold, &Riludeld & tH B EHTnesdiAg do Be Ehtéfé‘a 1%%@5&&%&0‘11%1t 134 of Fig.
can not have the guarantee if a large nunber of

11 is nopfiseresinestit denendsioma aidgo Qlanpm) berentarechand@nepding nonditions.

n 133 0r, ¢t er ieces,of bit.data i .
[0029] Hfiadeiekit ottt OBy fip SRETR e ot oh ShEr ol entered into
the bmaﬁta&ﬁﬁ&uﬁlﬁ?»b 115 3R xsBdsaleQribRll in Satisn D2, Def JV’IPFCD For example,
to/output fromthe CABAC encoding unit 133 is unfi xed

as is cleanfrom Jigble %20 @me@ﬁpma 2. ls%@N‘éE FE ﬂt,etleliﬁh of p binarpdata string
for mb g'lpgf gﬁbolﬁﬁ%ﬁ% Pscl t aQhin fit)l%lél%ﬁ €S tg %ggfgﬂé fgzﬁ a

uar an ee o

maximuih efhd:ﬁéfbreg)ﬂle&m‘gtﬁ o Binaryl dﬁ%&dtpdr_tlﬂ'drﬁ e binkYeAatidn BhE 8T &

i s decoded in the video-infornation decoding
responseig PRe Symbol s@lsogirdixedny of 1 picture, sI i ce,

[0030] Iﬁg%‘gl ng, lfe?ﬁg lﬁgnslber %éfr%gﬁﬁgégo@ﬁ%? ttﬂl()%{c}hﬁded
binarization dutie] dinintresgonsntoadiyatol, &mtlﬂdle&ﬁnlanttﬁl dfhaﬁcﬁn?g AEan input
) .decoding unit 161 is unfixed be se it depends gn an
video Slgq%fa m%?‘?‘fw@n“@%ﬁ”ﬁ"lﬁ)% g@f%@ of bineiets wa aPAgLRlK ptput
ﬁomthewﬁﬂz%ﬂﬁlﬁfslﬁ RESESARIi h@ﬂ&ﬁ%ué iRRS, cl ock
If a

cycle to process one pi npu
[0031] Thedatary datacrutmit fmmdeénm-lzbhdm ot 83 ]alsenpmpmtb thCABAG

encoding g SO IE nl o i A LA PP BRI B &
processing time longer than one clock to process one piece of input binary data, if a great

number of pieces of binary data are input into the CABAC encoding unit 133, a large

processing time is accordingly required. In addition, as described above, as the number of

7



addition, as stated above, since the nunber of pieces

of bit data input into the CABAC decoding unit 161 is

unfi xed, the slowest processing speed can not be

estimated. [0039] Therefore, in a case in which the

vi deo-i nformati on decodi ng apparatus 120 shoul d have
pieces af binaryahiteinpof intethk-CABRCRhoREGS Ufig 1 301 whfiked @Bk longest time for

processing tjnme, it can not have the guarantee if a
Proces?%@”é’ﬁ%ﬁ%%%u%te‘bi eces of bit data are input into the

002 SRS 5P RPN S oo LA Bl ot
have a gharanteelebraahfimepnodessingasiafiingl propasmizispectd) @ can notHaee the

vi deo-i nformati an. decadi.n ar at us, 120, e . .
guaranteg S GG O HSCE L KRB SoRPUL ioihe AR A engnsing unit
133 or HeSubit@h by pidestiTtathry digiSimdixgd. the fact that

real -tinme &goces& ng can not be guaranteed is a

[0033] dneBiigion, 4 D0 kaisthrasprtdianythe, CARAfneoding adit 8B isresponse to a
vinary QSSRE i FRE B B0 . TR b St sy
This is BécatPtht GAB AT ddHirols RO R EAEACH SR G0crdiag Y iHe RBSrence

decoding unit is limted in a unit of encoding such
probability af ippeithinary dglai s 2 reswdt. obt piske of binhiyodata imput iato the CABAC

. [ imtation.is.applied to a .
encodif RIS 86 biatn dha fhon®Ris 3 GPB OE i GaB g soveral bis,
dependiap paligtd¢surrénitd prétabllity.st reans. [ 0041] Further, :

consi dering the above,g&gblens, unconpressed vi deo
[0034] gincs the,CARASd eucoding wnitStagMalinneeds a processipg dimeglopger than

: ) = ; i i q '
o coBBBEE 8. YL 01 LI GO RCIAARH g v
‘data arefoutpud ffom therGABRO engodihg uaid 093, Aloek bRIFEssiid ¥né RFequired and,
.method is _applied to CAVLC as well as CABAC. [0043] .
accordingly, 35 girefi? euntad sugadingrunifiesds s lasgee progessingdinenstlpaddition,
‘ e . : . .
st AR AR 0GOSO B A ccoing i

133 is unfixtelitiindiffioudt focstimaeahis hggep pataion proassimecodi ng
antee of a fixed processing

, aratys can have a_ gua €
[0035] ?ﬁ%ﬁfor%ﬂa agasepyepeh the vsdepﬂf-@r@aaﬁ»raﬁwém_fappﬁem 100 should
| . - . |. -
v 4GS 3 L RS R 0 e
guarantefe @0a Bage sumbm of pitaecef bif ddta arefautmtt faspthetCABACredcoding unit
rovi.ded.an en ' rafus conprising: a

cqd] a
133 or thegiwmhet PE Richie: “f‘g‘?" ’5!0 Wfhg i mage data into each of
[0036] m&ﬁgﬁer% haft HRRIMBBF FRED Fbiddre dgtla\bh gﬁ Slla@{ tg gg fnpuftb/output

encodi ng neans for encodi ng each” of t
from thed] ABAE epgoding uhitdds ihwnfixed vea sini of peadingameth as 1 picture, slice
bl ock t

e c.generating a bitstream and addin e

of a picotf RGO B bri e RRT bAn e e Pfecisares BF Epee ofa fixed
processinyl fi:gé ieBARGIRHédIMd. | ng the added bitstream and

wherein the encodi ng neans has the divided bl ock of
[0037] Rukider, véga 1dieture is dseasigd imthevideobinfurination dededing apparatus 120,

et St -an (o] tvwpe indicating an .

oven o Y ST LGRS LI LIR.f o oo
number dfibits bf & ditsteaces eadududdd Eicainil sRehcbding Sdiddred it #R CABAC
decoding unit 161 is unfixed because it depends on an input bitstream.
[0038] Since the CABAC decoding unit 161 requires a processing time ionger than one
clock cycle to process one piece of input bit data, if a great number of picces of bit data are
input into the CABAC decoding unit 161, a large processing time is accordingly required. In

g



[0043b] I n accordance with a second aspect, there is
provi ded a decodi ng apparatus conprising: a decoding
neans for decoding a bitstream based on a bl ock type
i ncl uded header in the bitstream a inverse

converting neans for converting a decoded bitstream

..and wherejn the decodi ans dg .not decod h
sy ARG b5 g 15508 HP e SAERE, REanaC
decod B GRATRGE 38 hritBkchiNhe s ek Oftocdstidd Spdedlcan accley dhanteedw t h

a third aspect, there is provided an encodi ng net hod

[0039]cBrepefoes, inya case domhiahshe ridse-apfofragtion; derering 2pnnaes Hit should
into _each of bl oc i . .
have acﬁu\%raalgeg lr%%—l‘?ér;le rﬁéeesg]%g glﬁfnf g\fﬁ{eg Eﬂ%g%ﬁg:tgg%i 1% %b?lené)é Ravgfthe
| guara;rité’h?f dilarbél gembdragiptecousihit ddta amitie itothest ABAK &refing
apparc O R BR DS RISER O TR BT P HUFBreLg o Eompared with
the vidX Iiﬁo&ﬁ%@&%ﬁg%gﬁﬁgﬁaﬁ@ lbh,%aﬁéjﬁge@hif@ﬁﬁﬁ%mde&im%g apparatus

erern step has the divided block o
120, thehealitirag dectdirg, anidnBspdadofofideciafdymes ws arsfhigtie demanded.
itstrea and adds bl ock type,indicat.i an
There, oL BT SWRER st G A P Aol
[00401{%&0%&&1@@1?1 BXLAAE SmBbEHRhAHAyRIrdsh iesdbole-pudbldie. In example
0043d] I'n accordance with a fourth aspect, there is
embodimenis deusidereg teiahgvaptohlsase BeFRosnhef data igdedap fo/output from

f or decodi -pi .
 CATPAC Rt Blp E\BIEEI oSy b} IR S En QURRIL B pictur,
~ slice, %ﬁ%ﬁﬁﬁt&% gf}?}l&%lﬁ l@ng Qlineg.hmiﬁﬁtfdmtb% Hmdtetd '(oldigdpjﬂiéetdstb Egadqo‘ -

) ] : e decaodj ng .step dgesn't. ode t he
informgtip eReosHRSHPATAL HeADd| GERIT BEPE‘S?W% ﬁ%& H Eﬁ%’fea?’&- an
r : i | Rd:
003 IR 8L R O oSG LTS rpd
mechapises fntthd enceding onagigd tan yidep-irioematianesngading apparatus and
advant ages thereof will be readily obtained as the
d“”dgﬁﬁ@pﬂﬂgﬁﬁﬁgl é?@&?mﬂﬁderstood by reference to the

[oo42]f Slill ewiy, @atiabkiechdabsve wbblemswhe sarsomsihde ieabplied to
connection with the acconmpanyi ng draw ngs, wherein:
CAVI[Oastll B gABAGhows an exanpl e of a construction of a

[0.0431?% gﬁatm:ngg‘;t%{e TRLLA OSRGOS Y ARRIE A HEGh thd'SoRESABbed
CABAC encoding unit and decoding unit and encoding uncompressed data, a video-
information encoding apparatus and decoding apparatus can have a guarantee of a fixed
processing time, and an apparatus with a guarantee of the processing time can be realized. In
addition, similar effects can be obtained in CAVLC as well as CABAC.

[0043a] In accordance with a first aspect, there is provided an encoding apparatus comprising: a
conversion means for dividing image data into each of blocks and converting each of the divided
blocks; an encoding means for encoding each of the divided blocks output from the conversion means
and'generati.ng a bitstream and adding block type indicating a block information in header of the
bitstream and outputting the added bitstream; and wherein the encoding means has the divided
block of the image data, instead of the blocks of the bitstream, and adds block type indicating an
uncompressing data when an amount of data of the bitsiream exceeds predetermined threshold

value.



[0046] Fig. 2 shows an exanple of a construction of a
vi deo-i nformati on encodi ng apparatus of the present

i nvention; [0047] Fig. 3 shows an exanple of a
construction of a video-information encodi ng
apparatus of the present invention; [0048] Fig. 4
shows an exanple of a construction of a

[0043N] d&D-aLafr@s¥Bt WiR £Re@midNgpagpahat Us mbvideé prieselnty apparatus
i'nvention; [0049] Fig. 5 shows an exa kg of a :
comprising e faseding e fer deeries A HGFHEPTSH OBAL k gpe meluded header in

the viGROALal 5o 0f %oéﬁt}gmgg GREM fok %’I?J%ﬁing % %5%9%%0(11@1?&&1; 28d wherein the

OWS an exa a constructi

decodivi d@eans Ndcd meRideaile dihe Oblishgara ppberathes blotk tiwpe pf etherfieader is an
i nvention; [0051] Fig. 7 shows an exanple of a
uncompiSEg IOIPEIRNof macr obl ock processing uni't of the

[0043§ rh(? 860 dah RHR tg{ﬂél aipg&f’tﬁére i HoviSedSAMRJRB nRtBIBhfpRing: a

construction a background vi deo-i nformation o
convereion sidp fug daidiag miags dath @06 8ich B bloclg: asf oowyeringesamyithe difided

I N A T
and ge%%‘g%%%ﬁ%%ﬂe%&%%%l@ Rd@hg Blo¥RYypd Mdcdia s 8 bivck ostbAgativniih hedder of
the bitstream and outputting the added bitstream; and wherein the encoding step has the divided
block of the image data, instead of the blocks of the bitstream, and adds block type indicating
‘an uncompressing data when an amount of data of the bitstream exceeds predetermined threshold

value.

[0043d] In accordance with a fourth aspect, there is provided a decoding method comprising: a
decoding step for decoding a bitstream based on a block type included header in the bitstream; a
inverse converting step for converting a decoded bitstream; and wherein the decoding step doesn't

decode the bitstream when the block type of the header is an uncompressing information.

BRIEF DESCRIPTION OF DRAWINGS
[0044] A more complete appreciation of the present invention and many of the attendant
advantages thereof will be readily obtained as the same becomes better understood by
reference to the following detailed description when considered in connection with the
accompanying drawings, wherein: '
[0045] Fig. 1 shows an example of a construction of a video-information encoding apparatus

of the present invention;

9a



[0055] Fig. 11 shows an exanple of a construction of
a CABAC encoding unit in background. NT; [0056] Fig.
12 shows an exanple of a construction of a CAVLC
encodi ng unit in background NT; [0057] Fig. 13 shows
an exanple of a construction of a variable-Iength

[0046] dEig ORI siBvs Hi dxamipldelkgnotindioN b a[ViddoShfdringtiod dncdbigpparatus .
an exanpl e of a construction of a CABAC decodi ng unit

of the preseghiaveRtid NT; and [0059] Fig. 15 shows an exanpl e

[0047] gll;lg% 91%&&13’%%13%& Ha &n%@h@n%?%%e%%ﬁ&ﬁemoding apparatus

groun
of the present invention; -

[0048] Fig. 4 shows an example of a construction of a video-information encoding apparatus

of the present invention;
[0049] Fig. 5 shows an example of a construction of a video-information encoding apparatus

* of the present invention; ,
[0050] Fig. 6 shows an example of a construction of a video-information decoding apparatus

of the present invention;
[0051] Fig. 7 shows an example of a construction of macroblock processing unit of the

present invention;
[0052] Fig. 8 shows an example of a construction of a background video-information

encoding apparatus;

[0053] Fig. 9 shows an exaniple of a construction of a background video-information
decoding apparatus; |

[0054] Fig. 10 shows an example of a construction of a variable-length coding unit in
background JVT;

[0055] Fig. 11 shows an example of a construction of a CABAC encoding unit in

background JVT;
[0056] Fig. 12 shows an example of a construction of a CAVLC encoding unit in

background JVT;
[0057] Fig. 13 shows an example of a construction of a variable-length decoding unit in

background JVT;
[0058] Fig. 14 shows an example of a construction of a CABAC decoding unit in

background JVT; and
[0059] Fig. 15 shows an example of a construction of a CAVLC decoding unit in

background JVT.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0060] Embodiments of the present invention will be explained with reference to the

attached drawings hereinafter, in which like reference numerals indicate identical or similar

elements throughout.
| 10



DESCRI PTI ON OF. THE PREFERRED ENMBCDI MENTS [ 0060]

Enbodi nents of the present invention will be

expl ained with reference to the attached draw ngs

hereinafter, in which |like reference nunerals

indicate identical or simlar elenents throughout.
[0061] [[A9 61 $hdvsgan entoldinaant @f a ideodinoedihg appasated HEim the pedémg

. . .apparatus 10 ipn the present .invention. t he
mvenﬂ%lgpﬁytﬁ? EPaFE |0 ﬁ?é.g- N Gegnals rhe e_élcce%g@ée WREbgadan
encode@bfsttdaRt s onfitd e SRR Pistcdtdpesed df%glqlg%‘lﬁ) Wf{iffer;ﬂ‘? a transform

apparatus 10 i s conposed of an I nput
processingasestian b2, pro4BAS] prgcessiog isestioh?] 3, a li@BLGH pomdmd gpitig, and an

o BRSSP AR e a3 o

macroblddRUindWREOthe PER ed¥aiy FRhOBIaer Bk QUTIRIIASL A the latter stage, outputs
macr obl ock, ahd when the processing of the macrobl ock

a next ragréblpgls B tansfome pregessing seciige, 12gueqsates an inpak macroblock
] macr Qbl.ock.. The transform pr.ocessi section.12
image, giifoutguR hedder ihormation ald fhatinped egeiedCiformatior to the CABAC

processi@adetion 18, pBifically, ApArahiebt stttk GOEld defs IRAler information such
information to the CABAC processing section 13.

as modegpéarniation prd moHop xe¢iprinEprmation ofg mastoblork, andtasquaatigation

i pf ' i nf Or.nAt | ion
puamel B8 BB RS U5 RS TSR, B8, P BF 1, o
quantizatléaninitzi®, aedithp DABRCroceasiflg o¢dtiputiS. The pi@tiéeer setting unit 16

(synmbol) to a prediction unit 17, a DCT _unit 18, a
can set Pyt deadss infagmpatiog of gstice ard pispine ap el s bpasigr mformation of

amacrong)tﬁ%,i e ilﬁﬁﬁn@ﬂfnanaga&énécf{o;&gga&@iiﬁfoéﬁ%lfog%@,g§m§g s, a

ut "header 1 nfor Ion O Ice an
motion uhpenastidnda der predittomeadit O, a0DCA traacfoahlio e, DE@Nanitl8send a
. information are referred to as header information_
quantizatiop pgRaesein thogwtizaionmitly asfpkrddoiigmt signgls srom their former
Gl ity o AL ] . DCT unit
stages bg agllgﬁgé @rh&f}g‘%‘%‘ﬁ%ﬂ %%H;ar{% ess feg E%Hiég %gﬁ?l zation
[0062] Imthe CABAC pragegdingskction il Byheaded igfordnatiér ard duasdized coefficient

. forner,_stages by reference to an input signal from_ .
informatiRuATE ipRif6F B dpiargbifsiad o meliseamplings dndeuppigsasbit data
SpecificRl2 ARSHbAGyRfte! 4R isltnsREREE intb ' inarizati
pest ICqu!)gmti zgd Coeffici ent | nfor ﬁéﬁ?%ﬂﬁ%ﬁlﬁ%ﬁ?ﬁ%ﬂ?&}g as]f/ur%%%?anon
unit 20, gat the benaby dats escbntroppicoddhiet & € ARASIC rgcodimpumit2 pbased sn

bit data.. Specifically,.the ] synbol data is .
Context Hfgﬁqﬁwprf_@@? A ?{)Bteé? B?%%H%P upit gp gﬁq %f@nts}g; operation unit 21

tes ObMBkd Fadd SHithe BibeMatARghut fifo MHeMAatizS&Purif20 a inary

updates ent r opy- coded bifha.ogBA%ggncodi r?g unit 22 basOe%ndotReb
data outpo froex the ibirfapizafian wnt 2¢, end alsContpaks the fentekt imforomation 2d the

The nt ext,operation unit 21 updates Context based
CABAC&HC(EC%@%WE‘%%‘I data input into the binarization unit

[0063] 12R IphightioR&oRirslaimt Kt a0itkPtunter #60 thd Bulb&rifiptatt 8Mbinary
unit 20, and al so outputs the Context information to

data inpuf fo EABécwPdigzwmit22and 4 ToeE] cohter Fonthe awmber of pieces
4I0] first : th f
ofoupuHLAES it Uict) St SN B R RERRY e

S'0
by one ey time2 bingly datds it oo tHeaCABAKC éd&@djﬁﬁlﬂihﬁa29§ndlh@fé€&s the

of output bit data {tbit counter 25). The limtation
second cQuyigrhy onggvery tane & bit datads optpat fripmdhe EAdNG ﬁnfiﬁdl%'@m 22.

These coeiokeset 170 Pycnl eknd phofcising AHE pithifob UE B oblog) st
Thereby, dreementsary of pioees @f Diptut dath and utput path id/from thé € AGMABEncoding
. encodi ng .unit 22. These counters reset to 0O every
mtzzcat“i%Wﬂ dorocessing of the beginning of the
macrobl ock starts. Thereby, the numbers of pieces of
i nput data and out put data in/fromthe CABAC encodi ng
unit 22 can be count ed. [ 0064] When one or both of
t hese counters shows a nunmber exceeding a preset
threshold value, the limtation control unit 14
outputs a signal (hereinafter referred to as a



. [0065] In the apparatus 10 of Fig. 1 described above,
reset of the counters of the limtation control unit
14 at the begi nning of a macrobl ock neans that the
nunber of pieces of binary data to be input to the
CABAC encoding unit 22 and the nunber of pieces of
[0064] DWhesl aiiort vt f thasenuoinereshoovsi 2 mnﬂmér amﬂ:eﬂungtatpeeteomreshoid
macr obl ock basis, .and b settl or . this

value, the ligitaian gonrl aRit 4 optpys MRS TeteREd i i repreoding
s ”t#ggcaﬂgggaﬁ&fe@%%g?%nWé;gr‘:@atﬁf U o Conte
operatial uie2 hasid she pdnmnctanﬂwmgximpl@c"ébe pirardettmsetizng Ut 16 which
) nitored.and limted on i ce basis b
receivel B TSPHONIp R B EPES A BPs LA PESBEET 10 45 b < hpget thgthroshold
value, AH§RASrAY a A2heodiRdpioBesTRRIthATSBloan&hta tdﬁcte%@!o&@l dn addition, the
picture basis. Wen a unit for managin limting

Context dperatiombmit zithsuaébe@m fnegars greppciia n@cb%ls Eondextongracuty group

f the Context.operatipn unit 21
23 stordS et it a9 el iR iRl Bt b e i
state of TVnGIx€ whith i§ BsHddBr @tesbhas Bahe Contikt memdryt $16681 95 shdvirein Fig.
state in the unit of encodi ng just before the change

11asa b@ckgesmdmétd analsgeansylefe éhfbstat@@rf Ceomtext just bedere thepdata pracessing
ofa mafffhg THRBGRYACoBBKL e Do LGy e By R kocing

signal r&WERS RS J1ate 6 Coniekd Wiing/abred, towhié odlué 6F G{bmé)ﬁ@tdrﬂi inh®e memory
Context nmenory group 23, can be also Eerf or.med,

t
newly agded, eereiphmaking Wa1088ble o rastore tha steje obGeriertibst Jb&&?g the update
perform2d b3%e o&th%a&l?@ga?dzt%’g%%h a8, Oﬁlea(adg{tgg BE ofil @%rgl_s which

enory grou
received thdeedicodiag sknal duiectesdll dihighatt b€a knaﬁioﬁ)&tckﬂmb@ emdoded and
unit 14 has .two counters, threshold val ues i

et in ]
stored intpaally.cadnvaitsdoraminpw qf massehiaghaty crseded with gmep pacoding
parametglal ea%ldltﬂ)ﬂh?f a.gy A Rer G llI?].fl gﬁ&? ctirol RGP 4 B not show a value
counters c e nonitored a data count o
exceeding ﬁaerprmmhbasholgnahmdvhemrtht hmcddmg pratdsenf a:mrgat macmhld)ck

. 14 can be constructed counter I n
finishes the @ﬂélaﬁlacr dhe@reghmactol qfif GRS GHRE QP &
bitstrea.ril‘npUt i nto/ out put fromthe CABAC encodi ng unlt can be
Imted for one tinme macrobl ock processing, which
[0065] H ﬂhe\a@petrhmas legfiBst édestdrihed fibovey neset ofrthe grunteesef thg lipfitation
sed s fact or,i | | n.addit.i on,

conteol gt L B besiBE 6L et lcKi TS b i auuT bl e e athipary

data to Yel ifffut 48 thell@A B PdHcodink QRRID ANaMhe Emﬁberzfﬁtaeassoﬁbimﬁ to be
a macrobl ock processing unit, representing the

output aterraositaedrapt boisdomg nwmhlmk begisaprdl byhesttDARN@ng for this reset
the fol l.ow ..
on a blof B R hctSiThest Puesdres ok Bisets ol Bl o el foni @b Sha lmited

ona bloél@i)aﬁ.w FEmilaA by fRefobifi Peb@eBS Sive Badid)ithe dutnbir o€ Pieces of
the transform processing unit 12 and t he CABAC

data can e gaenitorespndrinpitetonog slisedasis, andebycpsntoapingd reget on a picture
| el t
basis, th%J ﬁﬁr% ereof&%:rggn Zg %abt% gaéaslg;cﬁrélggig%{egtaﬂﬁ !ﬂ%l(i)tﬁ& Hg %ldér&&e b'a&s JWhen a

unit for :BAGRMSIBRAIYG RS manbtrefphdes of dai ge:haxi@d,rthb IGmkext memory
every time the limtation control unit 14 qQutputs. a .

group 23 fdhe G&PW§ %?W unitrd StQFes A &ODLaYE valle i vt ofencpding just
before tﬂe cﬂhﬁ r epea I Y, é SH g Iﬂ%egétéat a O%SE&;:I ned&g{ gf;&?g&? gt]mt before

the changatsaesimed as the stdie of Carstext. tTh edémmnphmd;at@obﬂne sutpmt Auffer 15 is
ccessi vely petfornmed on one nacrobl ock several

alSOdeletel €1y Vit FCadBE 4 | ong time to encode 1 picture.
[0071] As another embodi mpat of a video encoding
apparatus in the present invention, an exanple in
which a target macroblock is encoded in parallel wth
di fferent paraneters is shown in Fig. 2 as a second
enbodi nent. [0072] In an apparatus 30 of Fig. 2,
simlarly to the apparatus 10 of Fig. 1, video



[0073] In the apparatus 30 of Fig. 2, N different
encodi ng paraneters are set for a macrobl ock to be
encoded, and the encodi ng processes with these
_ encodi ng paraneters are perforned in parallel by the
macr obl ock processing units 32-1 to 32-N, and their
[0066] oAlsplitestopdtiondd apeddleienmired initineHlud) Wi is s@edlintthe Context

- 33-N. 0074] The |jimtation control/route selection
memory Zroupsd’, 313 be glso Perfeunphie b entexotuera thegimit of encoding

i R T L T T Pl e

[0067] slal the appamtue HraldFiggl dmtibed/\m fah, adthesghnibe lindtation tentrol unit 14
is the

s o AP ST DA R S SR PGSR 8 e

values, 0RW £8ata 80ht SELRC b Bthasd %ecoﬁﬁfer%métm&{l@m&zﬁ% data count of
‘swi't cher 35. [0075] The detailed operation of ah

the othermen batignor@h optheRingitatRnapdtrolmint4 endesbnstrughidwittiout
° lmterencodl ng are the sanme as the apparatus 10 of Fig. 1.
0 f0076] In this apparatus 30, the maxi nrum anount of

[0068] datisds bFpdRus NRYhe AkdaH bRdunf dfraaattb%e%%fl\ﬁt%ﬁﬁﬂ@fmm the

at the time of encodj ng can be limted, 'so that the

CABAG ég%%n&mwdm lipitest o€ €88 fimg mracebleckrproeessisgwhich allows the
reqvsi SRS O e o b Bt 8 S ARy ) D icn, o

bltstreaﬁhttb [bétdecdd2q withihe ¥équested prodessiémae bat esurpibodi ment
a video encodi ng apparatus of the present

[0069] Nw‘é Aig-orshops atumitsa gyt apkprocessing deif- repgRsenting ths transform

s GRS o 8 gy REER 8
descnptd:ﬂi afmfmmﬁoblﬁﬁuproﬁmfmgbkﬁﬁdeecnbeﬁ blaroﬁ)wpdiﬁﬁ’ms theD AR process asa

is different hetween the appar atus 40 of Fi
unit in Vélﬁﬁh thedraapionn Prorsssing Brit 12 gnd the; @@A&prﬁﬁéﬁiagmﬂfi of Fig. 1
arecomié'cﬁi:ﬁ‘?ngﬁraﬁ fis input not only into a macrobl ock

rocessing unit 41 but also into an unconpression

[0070] hmhe dppayatunil 0 sHBvn fhEigu habemaesfeino proeessingisagtion i had3o set a
puts data nput vi deo inL)JCrmaHon whi ch i s not
new encggﬂﬁmt?r&nﬁ %ﬁﬁ%ﬁﬁ magkoblack sKery dime Gp Jimitsgipp gontrol
unit 14 5 its h?eeh@t‘ﬁhﬂ%glgn%.loaﬁd‘ﬁrﬂl&t @HEOM&FS%?&% lj:éltati%n control unit 14
nmanages

tation co Jroute selection unit

may exct:tdaa threshold wllucapenttdy obicita riulla obtafimadtlyut refseopartineter. In this
encoder unter 49, and if the

by using the t
case, theEREaTDE PHECSHH FE SRSt t8 SR Em Lt Pa Tobip SR dmes,
whlchtaii«‘f‘éﬁﬁa'ﬁ@rtmijeﬁto%ﬁl:&fétﬁ ®trénput fromthe output buffer B
for “out put, si mPar tothe limtation control unit

[0071] &ﬂamth@@bonlun&rﬁ of hevidgateacalbes apmiratexindbel p@sett ivshtiby, an
A 42 o

example fiiith ErEL pRoble R SisodSL kBl withhprem piduttis s

ShownmﬁgV\@hg:ﬁ]SécBﬁdEmlﬁbaﬁﬁdn@n control/route selection unit
sel ects the output buffer B 44, that is raw data,
[0072] Ipmzl apprieleR 80 opEigaidi milarlyto gre apperatmdnoaf IFig; K, video s1gnals to
[ formed aof ~thi
e cncodB SRS5RHA0B sy B oL BB B 6 or P2

composed ¢ af ipe kufiéri 30h masSHbIRGREGEESInA %nﬂsﬂﬂ-@ & 32-NScapable of
restored for the Context value of the Context
performipg pargiiel gRceding prasgssgsiat N stages with N different encoding parameters,

corresponding output buffers 33-1 to 33-N, a limitation control/route selection unit 34, and a

switcher 35.
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usi ng the Context value just before the macrobl ock
was processed, which is stored in thefl Context
menory group. [0080] Also, in restoration of Context
when the macrobl ock is processed as raw data, a
predetermned initialLstate can be restored as well.

[0073] [ [20Bd }prBsttas 3half Eigt 2.7 diffee¢rit encalimpsaramhteckarb as foeen
not i s enbedded into. the

macro Rk b e e SRCo T RraRes A o6 oo e parameters are
perfom{le%gﬁ é%rall@l By R $RadrébIVEN S10cdsSie Aait83319%0 BO8D LRI utputs are

BAC encodi ng unit perforns the term nal proces

stored ipdhioewpeiiubiers 3¢ to A2-N.aw data as a bitstream
083]. In addj tion the.unca ssion _encodi ng unit )

100741 G TPt s e o T T BB A Lt cpyprers o
counter8®)) forlthaCABA® @h@&ﬁg\mgﬁé(ﬁresﬁéﬂdi% tA¢ ARCABIGRPFEREsing units

type of conpression unit such as a DPCM encodi ng .
32-1to aéihl,.an{i geled} ameneadingwutn Which do¢s not enakp itscavntsr @geat a

| 3 riat . unit of encodin re.the
tresholgl e fer b3 e pinyodihe FAE sl O eyt routes
and selezppelind fos odPut frbe theswhther agount of data to be input

i nto/ output fromthe CABAC encodi 251 unit duri ng@ _
[0075] éheéaﬁaﬂgf ermatin of the apriratay39 phligal pedjvarintions ehe vait of)

: ' j ' tisfactorily. |
encodinggfF e a0 o BRI AT L2 Gocodea”wi thin o

[0076] irethiresppachtys 30 dssmaginuniEmoan ofdalté belinput {d86hbut from the
ws an apparatus 50 as anot her

CABAGsroferi Hie tne g? frgeEesia bailimgtedpisathat the resuestad encoding
proces iy 5060 e PRI Bl i o
within aueqpested psaessiagimerantedutpthat i s for unconpressing

[0077] %Eigtv F{%g %Lcr)] S armao edraetm%)o(c)lgménr‘g %}J ta vnrs%g regggd?ggk épplaiatus of the present
invention. In this embodiment, in addition to the embodiment of Fig. 1, a route for
uncompressed encoded data, that is for encoding uncompressed raw data of an input
macroblock, is provided.

[0078] What is different between the apparatus 40 of Fig. 3 and the apparatus 10 of Fig, 1 is
that macroblock video data is input not only into a macroblock processing unit 41 but also
into an uncompression encoding unit 43. The uncompression encoding unit 43 outputs data
of input video information which is not subjected to a transform process and entropy coding,
thét is raw data to the output buffer B 44. A limitation control/route selection unit 45
manages the amount of data to be input to/output from the CABAC encoder by using the bit
counier 49, and if the data being monitored exceeds a threshold value, the switcher 46 selects
an input from the output buffer B 44 for output, similar to the limitation control unit 14 of
Fig. 1. If the data does not exceed a threshold value, an output from either output buffer A 42
or output buffer B 44 can be selected. '

[0079] In a case in which the limitation control/route selection unit 45 selects the output
buffer B 44, that is raw data, the Context operation unit of the macroblock processing unit 41
is informed of this matter, and the state just before the processing of the macroblock which
was processed as raw data is restored for the Context value of the Context operation unit, by

14



[0087] Since operations of the common units of the
_apparatus of Fig. 4 wwth the apparatus of Fig. 2 are
al nrost the same as the apparatus of Fig. 1, only
di fferent operations will be described. In this
: enbodi nent macrobl ock video data is input not only to
using tha€Contbktockugustdedst tige mairbblo8d whs pmcbssed Whith & Séred i the.
an unconpr essi on encodi ng unit 58. The unconpression
Come"éﬁi?mé%@ﬁit 58 out puts ‘data of input video
[0080] | A¥s8 iABEOBMNbE Qohtex VP RenSHOHBELBH ks ogés%&? LOLW data, a
process and entropy coding, that Is ra ata, to an

predeteguined inibialf stafe o BOresiaréd asiwelt.i on control /route
r 55,.as in

_ I ti i.t .53 [ it t ) .
0051 R0t BB Bt SR
embeddeddntoZhe Béddet infémbitibn 694 Blt@fealdlo Rl dugrutes 1 - N

two) exceeds a preset threshold value, a

any of )
[0082] &p gisase isavlieh rayndafa has Ben sacasiet sthe SR BACFRCeding uiih performs

. u . B.59.. And,i.f, the bit counter
the tm%éag%{é%gsng&gex cuetglgtI '{'@([‘ehetrﬁ‘ﬁv%ﬁ?oqs & R}%Fﬁaén t he signal
[0083] dehéditibmrihelthdonfstesin chebdifig uminy3 of ndinBwdonly @t he

out put buffers A 52-1 - A 52-N and the output buffer
uncompgessipn enpeiipg pnisthay outpptsiaw dafaghie] cas afsedweiapathentype 6fi

' . o . tput buffer B 59, the
comp res;s?(gﬁgrﬁg?fc%? gfgjgﬂues@ ‘%ﬂ? 3&;‘ a macrobl ock was
[0084] Pt epsrdons\bi the apparstuot@df Fig. 3 Aad CamitRub ofR 0Bk ¥f encoding are
groyp, is restored as the state of Context of the
thesamg;% #PPPpE LA 18idi t s of the macrobl ock processing
[0085] Wi Sarphrabuc &, me indbhunt 8044 oP S 26 B iepPuBouput o the

CABAQ énicedingsmitrduring epcatinglesidie heitded, o6 tHab e rapuestedenodiy
e signal  selection unit 54

.of Fig. 1. [0089] Wen t <
processigg F‘é‘t?t@}fﬁ “%Ef? i?&%sfaﬁt?ﬂﬂ%rﬂ'@déél-% B bitsteran that eapthsidecoded
ithi sido §i 5 t raw data fromthe
" nagﬁ%%?agﬁééﬁggﬁe?ﬁég%%?%ry, the state of Context

[0086] Wextt Rig. E€shewexéen apperatts Hhasamotheo bmbbdintene oHdided encoding
.Cont

racessi ng unit..51-1 i.s copied to th xt ' ,
‘apparatug of e resett paventiole 1p this sbdimieat fo BACGHRD b B aparifys 30 of
- . ¢ e Al ]
Fig. 2 aiolth forduta ol inkoipre tcntl SnOificR et 1 For diBptAling st
encoding yaev daiaref input maeroblopk inpwvidedcodi ng of a next
croblqck starts. |t shoul.d be noted at . th
10087) STRE: GReraess 3 Bt Simumon, iR e B Of T4 Wil th appsptus of

Fig. 2 ar@AlmOREORTRAME 95 EHE dPbRERSII T, UNbAly dRre AU PR IS BN be
data, but can al sO be another type of conpression

described| niny this carbogiment Drere erkodesgdaimistinput[mo0 0oly tonteeroblock
.det aj | rat:l on f_the device 50 of. Fig. d
processnijé.;n?fgtsﬁ gln%pbglf'ﬁtabug ﬁll%? ?%?n SNy R B HBE ggﬁéﬂazﬂ? he
uncompréefardicoding AnirfS8ugputsldatd OGBRht Vidled S nRABBA WAL AESIs 0%
) t he maxi mum anount of data to be input to/output from

subjected o teamsiormaeesss Al emiTapycagingethnt igirew datiuta angoutput buffer B

: [ . din [ QGeSS. .
59. A A ool alcflod LS GRS Al 5588 e imin
control/rdait¢ sdlectiamuniti 3dhofdig 2 andifaddetbuntelr bl Broted lle—SNe(éhgr of two)

rocessi [ can b ut put. [0092] Next, Fig. .
exceeds dETE Qaro I h U He- G 8901 BETSHGR RIS, Selels ABAUISAD inpi from
; n is [ [ I
the outpul GR35 AT o e S0 D> Do By ckbeed MOMARRAIAE, the
signal selgARAGNr Homaselegt anyi df obfute frothehappautiufferd 8 501 FiAQ52-N
andtheo%tk qg%&gg{ rms the sane operation, except for the
Wk cesSsing unit 63 and the limtation control
unit 64. Therefore, only jkhe operation of the CAVLC
processing unit 63 and the limtation control unit 64
are described in this section. [0093] In the CAVLC
processing unit 63, header information and quanti zed

coefficient information input as synbol data are
vari abl e-length encoded with a variable Iength table,




coefficients in each block of not only bl ocks being
processed but al so bl ocks al ready processed and a

val ue of a coefficient encoded just before this tine,
as in the background storage unit. The CAVLC encodi ng
unit can change a variable-length coding table to be

[0088] afilsbj i the shgral selediion, uniirs 4t selecBasivelatf frodd gy Sipit BAfef BIF9, the
storage unit. Note that, the Context

is Cont
state ol Qe dusy gpﬁ)r%% BlaERoblsk Wasiprpcesseds whishds storsdiie she Context
e o e 2l 018} (0 L
macrohl(h:d( prmﬁsang chitph bd es 5SHMN. bit t.h(dﬂcﬂ be ootk thiat b poedetei@ined initial

roces unit 63, i ncreases this counter
value iSgG RS AGRPE oL S FRIOreou B SroBRBELR e AR B 1

[0089] Wheﬁai%%lgﬁal elcBUR LTt 50 %@l@&ss ah BuhG ?-g*gé&% 55! rieout of the output -

processi ng of begi nning of a mac start
buffers th2-é fto Ac)2-Nhpotmawisiata fodm mh@maputdfuffmtqmuhe d@ttau"j? rthestate of

contex| i B E PR R o U e oB Rk Brocs S BB HET 575t o the
ContexPoReR1onruHitd 86 tHelvtias AelctbblddkUR ocdsiRe i S?tl 11991 80N Hifks

unit 64 outputs a signal (referred to as
becausealietgp @’@tﬁswé tlm (Gontext éhﬁe‘ﬁmeﬂtt@p)ﬂ;atlom dmtsshonl;gi enthe satrhefor the

i AT o A o0 L B o
encodmg Qﬁﬁtlﬁsgs HoY limﬁtﬁi folually ﬁﬁﬁﬁoﬁﬁeés@nﬁaré&%lﬁ@%ﬁ @ha? b&tﬂﬁl’s raw

re-sets an encodi n pararret er not to exceed
data, buf At srobaanpH @’I&rf& coEPLessinn undshdoe nGPEM mﬂmmm

O

recei

encodmgateathefsamdnss nia@ppdrhmhotoﬁmelencoded being stored
rein, and waits for macrobl ock data encoded with a
[0091] Wé@lwearéﬂﬁ Opthednastimpm amoymt phoate to pompat tofutyart from the

d
CABACSHeBAE SnRi08} 8L liflied Qb EnclBRY 8 3 P Reclitid Sheoindl
processiag fimeatn be hedofatibfagtorily. In[4d08i0h, 4 Bitdthiam WRPACA bSetBded

t he maxi num anount of data output fromthe CAVAL
““ﬂ“naéﬂE@ﬁFﬁﬁ“%ﬁﬁﬂﬂgﬂﬁﬁeB@lb?ﬁWPéﬁ for one-time nacroblock

CESS r nr
o1 RESERRES O i PR S Rl
encodinghiit 1 OéeafiRigh8.c fhis appdretus 66 hdesl QMIIJ:(E pr@eﬁsﬁﬁ@@ﬁt @3»;1 instead of
[0098] Further, in

essing ti C be ou
* the CABRS R R na rok ie Bpegu or Rl asd peiopeie same
operatio RREGATMSRS CAVITE grocgssi% @1963 'fhdctkg (HMbfr BLRS Gt A9
unit "can be used I nst proceSS|ng unit
Thereforgrmly the oppratian o6 thei GAVRE rracmssiof unt 8 add sier lititationowuntrol

i n,this adi However, if a macroblock is
un“64agﬁkﬁgg§déggp nggpa t he CAVLC processing unit does
[0093] IRGie DAVE(GRBESSInohlilt d3NBedREMPMRGLA and QuifiBld @oefgclgm

nmet hod for updating Cont ext when ram1data I'S enco
informatigp drpug abmbcfhdﬁ@oare vaidblertengthnetsoddd with hodsalleength table,

it B Bl B b AR 58, BRALE BB o

I'Ng appar a
is compoMrofEtH@(Inl‘&.C ERRAMIRES ardfth 00n#ef Qo288 Ihit AERALEd for the
isting in blocks of a macroblock encoded as raw

backgr Ouﬂ‘é@’& 1g Kig- he, angdidbe, Wll@ Prasessing @lb@baf the @sesenMchntlon can
store the §{Rt)é' g@r%?egpnﬁ{g{ %%redaékgfrﬁ)&o?f 5&’%1 gto &6 g]%rgflﬁeg %f Just before

the macrdblta:k ifeticoded sthed aeeshodding s@h@h&ﬁﬁdﬂ@ Ontatl@ios ad stofings ed
satlsfa or|I In addition, a bitstream which can be

informatigpenegded ‘J%%@é@édmﬁr%ég@nﬁg, the mmbahofnon-zero
out put . [0099] Next , g 6 shows an apparatus 80 of
a video-information deco i'ng apparatus of the present
i nvention corresponding to the apparatuses of Fig. 1
to Fig. 4. It should be noted that the apparatuses of
Fig. 1 and Fig. 2 do not have an unconpression
encoding unit and route for the unit, so that the



[0100] In the apparatus 80 of Fig. 6, a bitstrearn to
be decoded is input and a decoded video signal is

out put. The apparatus 80 of Fig. 6 is conposed of
route selection units 81, 85, an encodi ng nethod
judgenment unit 84, an inverse transform processing

coefficithts in@dch BlolAB ot/ n?ﬁl%ﬁks’lﬁ:mg"}brbce%ged Wt lals@HlGdkis @Ready
control unit 86, t he unco essj on. decodi ng unif

procesgd and g value OP?mcg@fﬁcmé Angodeé iust befgredhis s asricihe brekekound

t el e
soms 3 i LU LD Sy A b Rl e
appliedoo acgabbh gnlﬂ]ﬁﬂ bast2ofdafoociasorpfremthie (Contere stdeghe iufito Nate that, the

bi tstream catlg 8[A{‘her a macrobl ock is raw
Contexgpiren i Sorosibs EEAFAto ! CeiEHEL P SBrOER et { he
[0094] 'mlﬂmi%&oﬁ (ﬁ)es t%ﬂgf‘@ hds &E%o&ﬂgg@gwgﬁgf ?ggftotﬂﬂ%%ﬂﬁ)%} of

unit 84 ju I's raw
pieces ofdiieddta wmtpuu'ﬁrdm 3 CASH.(S ploeedsing undtui3eamnf intteases this counter by
unﬁﬁ‘ essl decodugg ét 88, .t o, output the out put :
one evefy Bierhe CESUHER BUPRY Dihlete: gduscountsrirersts to zero
when tl&' 8@955111 £bf by 11§mh% GBa n{alaﬁ)b%&%@fse%bﬁfbrg GHe ﬂhﬁ’lgemptxeces of
obtai hs video data through fixed-Iength deco

output da‘ta frhm the €aflre pmccﬂsl@mud%gan}m douB@difer eneh mztcadzlock
ooy 3P0 SO - L SOBL Gl ORGE G4 BRI Ot

64 outpliB¥ 9@@1&[ beted | t@ 86la Webhcodind' Saap %é?élﬁﬁ%rx @ﬁdi@atu‘%r thMe data

be ¢ anged wi th another rule, provided that it I's

to be enggm;ins arvialiddoah oprtpu éuﬁge&mdmpwamctnesemmm 66 The

B T e D
not to efceb® Hehtedlidd vAluthAad bR &Eﬁﬁoﬂlng%ntiﬁac‘iigﬁ@a@ Bath @6 &

is set to a predeterm ned val ue or exanple

encodedydpjadditipncthe puippt huﬁﬁq&Sdbatd@wmddbmemlmsxgmi @!ebaes all bit
data of ﬂ1§ Fﬁa%}obio%kgo be glqcic%eﬁaﬁ:eng% f (lc;l rtﬁ%g 1t‘shtrg{l gag@lock data

enco

encoded\/saiithmnewpreﬁw(ﬂx@gipiraafetdrto b&inpynt hesi zed WIth an
encodi ng apparatus side. [0102] |f the encoding

[0096] Q&eﬁéﬁf"ﬂ%‘g@ﬁ%}ﬂﬂ @hithe ppamiysddiof Fig Arandaeriatonsci admitof
iy t 82,
eneoding B b O P 8T he. CABAC proceseing

I strea Sin Utl

[0097) Imrthis apparatis 66sthi \m}ixymum drhhB bf dhe oGipcomthe €3S A encoding

ét %ﬁ decodes and uts header jnfornmation and
unit can 56 HIICI60F QBime BPREFRDIG Rsmaflpgwwth%mrsqvqswgunacmblock

processi ﬁﬁ:ﬁe e B uékd sﬁﬁyfgeﬂonggggt (jl(eigﬁlby : h‘g@% Avgﬁxgg S%Iggﬁaecoded

tstreamis entropy

vdﬂﬁnaunmhﬁempMHamﬂ@ﬂnnEbmibmbu@mﬁornat|on fromthe Cbntext
and t bi nary synb

rati on uni u
10098 T3Fieh i Pt s At tie o B alo dha apvbpsgo! Fige? e, 4
e VTS5 s o T OB R Sl
operation {sdh¢ W@fdhﬁl@m@dtnomnmuhlstenﬁmdmmm Sﬂnmat/erd aﬁeanacroblock is

enod G gk GRS S8 B e K B o

so that a bﬂ&tﬁod&@r téﬁﬁﬁng’ IRhadxk Qhef bavy Hﬁa%ﬁgd&f %ﬁﬁﬁbé"&ﬁﬁ@&t Various
i's under description of section 9.2 of JVT F

kinds of wstl@és fan herpppbedayevided thet an eI]_iCMM]aPImes mud m@codmg
|t 33 erfo tization,
spparasd FRUSAALLRLAGRE SR P2 REREAER SRR e o0
coefficients Existing indloAR b guairomeck &oléd & @A datEL tRbhk& ko 1150 In
decogg and out put video S|gnals. 0105] The ] .
this appagafus; theymBimEBARGINt of datade be autpyt fremshe €40H:G pndoging unit can
t he nunber of pieces of bg} data to be input into the -
CABAC decoding unit 90 and a second counter for the
nunber of pieces of binary data output (bit counter
13), and increases the first counter by one every
time bit data is input into the CABAC decodi ng unit
90, and increases the second counter by one every



[0109] Also, although the apparatus 80 shows an

enbodi nent of a video information decodi ng appar at us

of the present invention in a case in which CABAC is

appl i ed as entropy decodi ng, the CAVLC processing

unit can be used instead of the CABAC processing unit
be ium@éi:{ diliprentcodih g Soan adtqiRbled leBEodiny hbeessRBARAE £ be used

paratus. The description for its actual processes

satxsfawmy B addition.cacbitsirea Sehiehheanchiriacadesswithia avequested processing
time canl B0 % as described in an enbodi nent for an

encodi gapparatus Note that, simlarly to the
[0099] eNextptFxgg6 shpey @t apparadus B dfadvidéo-tifokaidtio d@&iiﬁ@g(ippafhtus of the

CAVLC for a case in which macroblock is encode
present/igyenyigp gorresnondipg 4o feyapparidsetol Figoh teofigndxit Sh%lﬂd Be noted that
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decodiigriRR | Tt BHOP SO Eh T P ORARFiSy (e HECPREF Sitlagoding
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foll owed by raw data orf conpressed bit data. The
[0100] iInthsr apparatys §0efiliath, nditatesnh &y baderadedislinmmit ahdis dbeetad video

signal 1SR ok B D e s e b e SRR AT b5,
encodmg}ﬁah@@judg&ne&qMﬁ@ &h Ynveike Qfah%hﬁ%%deﬁbxﬁé‘ﬁ‘mpg? SQPABAC

i nvention can include nmacrobl ocks processed in
processigfunétr&en g ligritadian ﬁgntm_ltmadié anqg (e boformpressiay decbdmg unit 88.

cikication. sho nf.or e
(01011 FSE W P R R PR e s e s 5eTBercR s 81, 85
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macrobl ock. |f this specification information is
symbol gepbediedrintg ashijstreameiadisating whetbera maerohlogli és ravedatooli m,
n ncodi n t hods. can
before JSEMIAY el B0l 18 B gl RGR, wpEir B dRoing Bt
Judgemehﬁ&dl@ 84 Ijllitfg@fs ek it rdvf Qdta,ak@rmlteseldtiion Qﬁitﬁsk $SYRRLt 4 foute of

encoded by CABAC and the raw data (that is, a
the uncoﬁmm@qué#gpwng upit S8y lorpyypyt shesortipatdEpm shegincomptsssion decoding
it 8 459, 8, ST DO HEERR o FOPAG e AT B e
data. thradeh dixed- ler[gﬂodﬁmdmg[ Qi helunbornhplegsion eicodinpasst Swswb@tbd the
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‘state of CoptpEaf dhoF oRfsxLPPERRON YBH 92 P the /@RS Adnprosessingaumif &2 may not
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in the saﬁk@ 'p'ict@@% bE Bh’éod@fi 1HEGOELRY a;ﬂw?édete@ﬁﬁte%q/aﬁmp 'Fes ek ?lﬁ’e

hreshol d value. As a resul bitstreans o
motion Vpctesefn mamwm0komporapmssjmdc¢ddod medet tnd,end adhavgoblock type is

ar at o-inforngtion de odi n ratus
setto an R0 A b bE R velRS BV S rh g B v RuaRE B e
synthesde@l'llﬂi arPhcblifetappatahifgi@nount of data to be input
out put from a CABAC encoding unit and decodi ng
[0102] Iﬁﬂletenmngayleélﬂéldudgﬁglqmﬁ voit B eelsetd theamacrolock data is processed
L pfor mat i enco arat u
by the CABAS bG8l SRR B BRRTS Ml y g st CABR Gtoccssing
unit 82 shdcBBivelhus making it possible to realize a device

Wi th a guarantee of the processing tine. In addition,
the sane effects can be obtained in a case in which

CAVLC i s used instead of &AlBAC.




CLAIMS 1. An encodi ng apparatus conpri sing: a
conversion neans for dividing inmage data into each of
bl ocks and converting each of the divided bl ocks;

an encodi ng nmeans for encodi ng each of the divided

bl ocks out put fromthe conversi on neans and

-[0103] TERECAB A pidcbistifpl urRE8D dueddadaid ittt OkdadéniBformation and
i ndicating a block informati on i n header of the

quantizecoeificionf Hiermatiop dom ayinprebiiiigam. a8 Hsbobdatp. mlﬁcally, the

input bp%% mgeélﬁggf—gg&:ﬁ ?ggg:a@@a?déﬁgﬁmg VL tcthage&) on Context

informitidrefroahe Camextaspdsativh aait SRy ael thodinpat blﬂ&'y%lj}mboi string is
dat a. when an_ anmpount of data of the

transfORPeLANQ 2% ol bol deiachy ths wyerse Prﬁaﬁéaﬂqwg?ﬂm The/eqniext operation unit
) upd@&csﬂ@g@laead SPHR A ;;Tlgg.ﬁ iR enéﬁl \@fgggjgi 3] and

t he encodi ng neans p a varl
symbolatataaoutputi frdumei 1nvasﬂ,:b1damtzat13n uhh@] emtbmhtpgs deaunddxt $nformation

o e CRERE R0k 0 P 5 S5 0 e

m based on a
descripfio BERELO. ?ﬁ%?ﬁ’&féﬁf% A66A%h 1 BoRirpibd AT ™

[0104] The inverse transform processing unit 83 performs dequantization, inverse DCT, and

motion compensation on input header information and quantized coefficient information, to
decode and output video signals.

[0105] The limitation control unit 86 has a first counter for the number of pieces of bit data
to be input into the CABAC decoding unit 90 and a second counter for the number of pieces
of binary data output (bit counter 13), and increases the first counter by one every time bit
data is input into the CABAC decoding unit 90, and increases the second counter by one
every time binary data is output from the CABAC decoding unit 90. These counters reset to
zero when the processing of the beginning of the macroblock starts. Thereby, the number of
pieces of input data and output data of each macroblock in/from the CABAC decoding unit
90 can be counted.

[0106] If any of these counters exceeds a preset threshold value, the limitation control unit
86 performs error processing. This error processing can stop a decoding process once and
start the decoding process again after a slice hfeader or picture header arrives, or can only
make a warning and keep the decoding process going. In addiﬁon, the decoding process can
be kept without the error processing.

[0107] In this apparatus 80, the amount of data to be input into/output from the CABAC
decoding unit 90 during decoding can be controlled, so that even the amount of data
exceeding the maximum amount of data is input or output, the error processing or the like can
be performed to use a requested decoding processing time satisfactorily.

[0108] In addition, the limitation control unit 86 is not necessarily mounted in the apparatus
80. In this case, the amount of data input and output is not monitored in the CABAC

encoding unit 90.
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a inverse converting neans for converting a decoded
bitstream and wherein the decoding m-ans do not
decode the bitstream when the bl ock type of the
header is an unconpressing information. 5. The
decodi ng apparatus according to claim4, wherein the-

[0199]d Adsod aldgpugh tirsapparahoy 80shawy an leﬁibb&nﬂdﬁﬂ@f avides adednAion
an arlthrrep c decoded. . 6. The decodi ng appar at us

decoding appagRtiy Ot e BrESFHEIREIGPN 41 2 GRReB PR A&cie applind asentropy
decodiif Ghé CR\FE{B dé@%m A%n CH Rge® Bﬂg‘at(’;%? é)%&gsﬁng unit as

a~conversi oh step ng I mage
shown m thl@l etrdiodiraerd f«mnmdcd cmgdmg(alppﬂﬁtubh &hel desceipdonfop s avtual

h he di vj ded
L R ERETIC I R R

boditndhit FSridn@ABd NSl apsiatid NbRKarl HRRAIPH Galhth
oo i nformation i ngﬁeader of theabl t st rgam ang 1?%oiﬁ:ltptl ng’ @
method ¢faipdadrgiContextrin ExhYL G for a case in which macroblock is encoded as raw

data is previously defined.
[0110] Next, an embodiment of a bitstream encoded according to the present invention will
be shown. As described so far, both data compressed in a bitstream and raw data can be
encoded in the present invention. Therefore, header information indicating whether the
macroblock has been encoded as raw data or not is added, which is followed by raw data or
compressed bit data. The information indicating whether a macroblock has been encoded as
raw data or not is different depending on a macroblock type that is one of macroblock header
-information. Conversely, a bitstream in the present invention can include macroblocks
processed in different encoding methods.
[0111} Further, this specification shows a case in which information specifying the encoding
‘method applied to a macroblock is added as header information of the macroblock. If this
specification information is added in a slice header or a picture header, encoding methods can
- be mixed and the encoding methods can be specified on a slice or picture basis.
[0112] If header information (for example, macroblock type) is encoded by CABAC and the
raw data (that is, a fixed-length bit string) is encoded, a bit subjected to the terminal process
of the CABAC is inserted in a bitstream of the present invention before the raw data is
encoded. ' '
[0113] Further, in a case in which a bitstream is encoded by CABAC, the bitstream is
composed of data that does not make any bit counter for input and output of the CABAC
encoding unit and decoding unit exceed a preset threshold value preset. In addition, in a case
in which the bitstream is encoded, the bitstream is composed of data that does not make any
- bit counter for output of CAVLC encoding unit and input of decoding unit exceed a preset
threshold value. As a result, with bitstreams of the present invention, a video-information -

encoding apparatus and a video-information decoding apparatus have a guarantee of a fixed

decoding processing time.

20



wherein the encoding step has the divided bl ock of
the i mage data, instead of the blocks of the
bitstream and adds bl ock type indicating an
unconpressi ng data when an anount of data of the
bi t stream exceeds predeternined threshold val ue. 8. '
[0114] TBE IRNER04NB dmdBAN G HABCH Ve Fhif 18/8utphefrdh & C)@BR@éﬂ&o&'ﬂg unit
encoding step perforns a variable-1ength encoded or
and decodingrinitandttiyeneodiog sdcompresshé detﬁcsomdng-mfennmu encoding

according. to _claj 7 or 8, .wheg e e bl ock. t
appacad SR desDflick Spfarahi gt Rbyitanthl BE£hRed AR firtql B raking it
possibletREREH I\devidcopith qu&@ﬁﬁé bNtheprédebsihg 6 DRaQHHEM) the same

bt ock type included header .in the hitstream a

effects pan /e ahiaiperhinet ¢aspin whish GAYLednyeadiinstepdoldabBAEd
bitstream and -wherein the decodi ng step
doesn't decode the bitstream when the bl ock type of
t he header is an unconpressing information. 11. The
-decodi ng net hod according to claim10, wherein the
decodi ng step perforns a vari abl e-l ength. decoded or
an arithnmetic decoded. 12. The decodi ng net hod
according to clai'ms 10 or 11, wherein the block type
i s macro-bl ock type.
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CLAIMS
1. An encoding apparatus comprising:
a conversion means for dividing image data into each of blocks and converting each of
the divided blocks;
an encoding means for encoding each of the divided blocks output from the conversion
means and generating a bitstream and adding block type indicating a block information in

header of the bitstream and outputting the added bitstream; and
wherein the encoding means has the divided block of the image data, instead of the

blocks of the bitstream, and adds block type indicating an uncompressing data when an
amount of data of the bitstream exceeds predetermined threshold value.

2. The encoding apparatus according to claim 1, wherein the encoding means performs a

variable-length encoded or an arithmetic encoded.

3. The encoding apparatus according to claims 1 or 2, wherein the block type is macro-block
type.
4. A decoding apparatus comprising;

a decoding means for decoding a bitstream based on a block type included header in

the bitstream;
a inverse converting means for converting a decoded bitstream; and
wherein the decoding means do not decode the bitstream when the block type of

the header i1s an wncompressing information.

5. The decoding apparatus according to claim 4, wherein the decoding means performs a

variable-length decoded or an arithmetic decoded.

6. The decoding apparatus according to claims 4 or 5, wherein the block type is macro-block
type.

7. An encoding method comprising:
a conversion step for dividing image data into each of blocks and converting each of

the divided blocks;
an encoding step for encoding each of the divided blocks output from the
conversion step and generating a bitstream and adding block type indicating a block

information in header of the bitstream and outputting the added bitstream; and
22



wherein the encoding step has the divided block of the image data, instead of the
blocks of the bitstream, and adds block type indicating an uncompressing data when an

amount of data of the bitstream exceeds predetermined threshold value.

8. The encoding method according to claim 7, wherein the encoding step performs a

variable-length encoded or an arithmetic encoded.

9. The encoding method according to claims 7 or 8, wherein the block type is macro-block type.

10. A decoding method comprising:
a decoding step for decoding a bitstream based on a block type included header in the

bitstream;
a inverse converting step for converting a decoded bitstream; and

wherein the decoding step doesn't decode the bitstream when the block type of the

header is an uncompressing information.

11. The decoding method according to claim 10, wherein the decoding step performs a

variable-length decoded or an arithmetic decoded.

12. The decoding method according to claims 10 or 11, wherein the block type is macro-

block type.
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