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BACKGROUND OF THE | NVENTI ON  SUMVARY OF THE | NVENTI ON
-.[ 0001] The present invention, like recently devel oped
standard JVT (ITUT Rec. H 264 |1SQO|EC 14496-10
AVC), relates to a nethod, apparatus, and programfor
encodi ng video i gyfgor bwqg§ and a net hod, appar at us,
and program for decoéﬂﬁg video information used when
video information (bitstreanm) is received through a

net vk ARCSRMAEDNENeBDRGMETHODGRMDast | ng. 2

cab nternet or when video information is
procesHHﬁﬂbﬂﬂEORbﬁ¥H@%JDE@@Dﬂﬂﬁéﬁﬁﬁﬂag an optica

di sc, a magnetic disk or a flash nmenory, the video

i nformati on conpressed through orthogona

t r ansf or NBACHGRMONDGF THEINVESNTION| ne transform or
t he Karhunen Loeve transform and notion

SUMMAR%@E}S%&W SCUSSI ON OF THE BACKGROUND [ 0002]
[0001] The%?{s&ﬁ&é%n dnOfik ﬁéﬁﬂ?ﬁe@ldﬂﬁ&i GBSdald TV TSUAULOREC. BY. 084 |d| ng

ormatil on an ones receil ving t he |nforq£ééo
ISO/IEC 144961 bAY Ghyeclatosmomrmethod, sppagkins, endorogram I ?‘hod

, h
informations gk S0 SREFANT SR AT faé?%ﬁ““&%@%’?ﬁ“%@éﬁg
when video Eﬁigﬁﬁél@ﬁ (Bltstﬁ?ﬁ? ﬁ@tebeiwdcthmpmmmmk ,rnedh}m S@hf,? _SEttf_ﬂb’Ee

reaundanc (0] e Vi 1 on ar 1 C
brosdoasting.regbla bR PSR LSRG e T g & Prasoed o R gter g
medium suéﬁ' 148Qop Flfcﬂcr@ﬁia%h@ Yisiogh Hadh nhdMd@y, 18 vidso mfc@ﬂ@tﬂn

Especi a (1SO' I EC 13818- 2) |s def ned as
compressedathlgegiemﬁbg m%ﬂﬂrﬁg‘c #hestisviste cogng tRRSIFHRN e used

[ SS|onaIs and for consuners
Karhunenl@le eé%ngfﬁg%ag&‘ﬁorea{:&ﬁ%% E)aced i mges and
DISCUSSION@F THE BASIRGROENDed | nmages, and standard resol ution

‘o002t Resgi et st oY RE e kBRI T

receiving tH$¥binkarioRfit Ak ﬁ@dbnfe%nﬁﬁnrt@ aéel defides thhdey amitisnd sovh as
assigning_interlaced i nages of standard resg‘:i ut| on of

MPEG to commpress Vi irfpraeation ghreyah Paonélftraasfp'améwﬂfﬁ SCW
cosine ums?%?d%ﬁ]ﬁ%ﬁono? %%ﬁéﬂ’lﬁ%%%é%ﬁggﬁ% bil tr at e of 18 to
informatior? for efflejeat infod@AHdn nemivsimGandwiiragey bsiakiog dae Widegph qual ity

_ Q broadcastl ng and does not cope wth a bit
mf"maumraé%ég‘la{)‘&é’ 2n that used by the MPEGL, that is, an

[0003] Esp%EEEFPF HRePEGhgsonECh 38120k defﬁﬁﬂmsr egdkabhviied encoding

_ ver, it was expected that ucharl zation of bile
method, angd @rwﬂﬂgp@dm@n gpplication for professmnals OF consumers smce It can

{reat 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 quahty v1deo for broadcastmg and does not cope
with a bit rate lower than that used by the MPEG], that is, an encoding method with a high
compression rate. However, it was expected that popularization of mobile tenmnals would
1
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of such an encodi ng nethod, and therefore the
encodi ng system was standardi zed. As to a video
encodi ng nmethod, its standard was approved as
international standard | SQJEC 14496-2 in Decenber
1998. [00051 In addition, recently, with video

bring high @896k sich étDénchhﬂgiﬁem@d} fafd eeiforg tRMPEG4 ebdide sistead

a nethod c Ied JVT ( Rec | SO
was standariipaGGAS B S0 S600EE O o AR BETADPISH RS BBt

standard ISARCOPAUDED 3 DEAKAE fggssystems such as MPEG and NPEGA,
known that the JVT can provi de higher encodi ng

[0005] In adﬁﬁwu; rem;ly,amhmdgwnmdmgefqmﬂ@scm@mmrﬁé p Arst eesired or
0 ener al
sage, ame?goﬁlsg-l‘ UC{\?FﬁTgfe’fggéV 64}% I on enc éin ppar at us

standardizetlh ﬁlbmp&te& ithesnwentieal @oodinessicnn sush ds Mil?EGﬂ)@dWEth,

istows S T e e e R SR e 08 O

Opemuonsﬁ,ggﬂ@,aﬁlgtah@awoﬁﬁ shown in Fig. 8, a video-information
odi ng apparatus 100 i s conposed of an A/ D converter

[o006] Flgm _a_ho“ei aﬁ?ﬁ@é‘rﬁoniit@’éﬁfﬂmf@é’hé@ﬁt tRation enepslingpppassiethat) 03,
realizes wd@@ C@ﬁﬁfg%%%kh 61{]1% hﬁého'ﬂrﬁh&h a}s&@e d1§cret9 HiHe! zation

a rever e enco I'ng uni t a storage
{ransform do ﬂfeﬂ@rhlit@ﬂ Loevedensformt, iardinotion compensatios, AsshoimireFiged,

ogonal transfor tion unit .10 a fr r
a video-int PO R iting ASPRGR B0 £ GPES L AL ATR S G Ot 4
remangeméﬁtbaﬁepm?r ad addei 10319h?orthb§)<9ﬁl7ﬂran§&i‘nﬁﬁtﬁdnn@1tt104 kg 8 the
A/ D converter 101_conyverts-an input videg si nal into

quantizatiop unig 03, aPvesse gAEding TS 100 Astorpge LafTPr il e flioa it 0
'108,an1nv%)1?§ ﬁ%ﬁ?ﬂt{%ﬂ& rg:{eﬁ%m@%ﬂéﬂwm'éi ol 'R0, Sabtidn™ oup of

0 conpression informati on given from
prediction/¢dmepenatior omiy &1 1t, eludam@_bontﬂﬂi@nsdi%en r ear r angement

: b -f ' it
[0007] R““‘f&‘g%%F g @ﬁ?@? ﬁ%?tvg% ﬁ@)ﬂ? e%{d}éﬁ%@ﬂ%}o#%ges
digital signklo Ttr?e sm'eé:mmemgadf e bffdrti b2 manmmlgzteml & écordinpite the
ort ogon trans OrI’T&tIO uni.t | € an
GOP (Grougyof jof ¥idse eqngpession Ormgae%g!aenﬁ th‘ij‘g@c‘foBY er
101, The s&eéd RErrideRMSAMuRE0I02 phRes HR bhHaRRallRRAYBrhdidh ahiolon to-

he video informati on and gives a transform
video mform@@m orcthe autire Sampeofdmages forba inbarenseded (FGtin imege encoded).

The ortho gg%ﬁl E&%&%ﬁgﬁ 1401 fo4 Jag@)felg %irl éﬁ%@nal @raﬂ#%m'utaﬁtsﬁéﬁrh sHOCESS

or mco gl ven e ort hogonal
discrete codincinakivtial heKarhuned LA d trafsfidiif o the Qldbmm*hm’mldd i ng

. upi t 106 detern nes, an eng node, sed
gives a e poAgtont b SASB AR LBORIE10p obe S Pl st
a quantizatioy pkdt@ssthaRd {rfidfonR Rodfitibnt bkn fdRihe ofthiohd] Z@kdfé@ation

scal e, and applies variable-length coding or reverse
unit 104. encodi ng such as arithnetic coding to the

[0008] The reverse encoding unit 106 determines an encoding mode based on the quantized

transform coefficient, which was supplied by the quantization vnit 105, and a quantization
scale, and applies variable-length coding or reverse encoding such as arithmetic coding to the
encoding mode to thereby create information to be inserted in the header part in each unit of
encoded video. The encoded encoding mode is given and stored into the storage buffer 107.

This encoded encoding mode is output as video compression information.




encodi ng node to thereby create information t‘?AlE;ustzoos
inserted in the header part in each unit of encoded
vi deo. The encoded encodi ng node is given and stored
into the storage buffer 107. This encoded encodi ng
node i s output as video conpression information. 2 ---
------ - - 7 August 2006 [0009] In addition, the

[0009] In 20@YEK, IR reRGHnBAHikinit 106 @pplies Ivmwnngta b&uﬁng @Beletse

codi ng_or reverse encodin such as t.i c codi ng,
encoding, & HLENaHA PISEE 1 PR SO RSk AT ST EE | he

encoded ﬁaﬁ%@‘ﬂ?@o@fﬁc‘i&?ﬁf hé %{hxggeg&fﬁfe‘f iﬁ‘t&) stdte %re%ﬁ OTlﬁQéhc@déﬁf er

O store it encoded transform
transform cosffiéititds @uiputias viden puiprasion infemiagiorpr essi on

o010 T 85 T8 8y s BB e B 0 o
quantizatioglth@l oszgafds m duahtized ﬁﬁlsﬁjrmeﬁeﬁinmnqnahni degeahtivation shid i 08,

coeff| cient to the d uant atl un| t #‘tﬁ E\ﬁlhl ch
which perfose Aesuaatizaien o © FaISI U cOpBeiet: (hhe Tere Bitogeredi ¢i ont
transforma%&ﬂ%nﬁ%@ﬁé@te@&écb&ﬂgﬂﬁéo M@ﬁﬁﬁmmpp@mgwm ivek@9 creates

deo informati on by applying an i nvera}g
htfzed

orthogonal Uansﬁlsge@%al proceanioftan deavantired raneionn cofTicipn, Wd gy
mformam[}tﬁ @“%%f%nﬁe%%@%ﬁg%%ﬁ&% ;@kigi ves the information to

store it therein. [00111 On
[0011] On theetled haud, thalsciaeﬁﬂammgwmmbuﬁﬁarllﬂagg@srémnwmf er 102

gi ves the nption, predi tlon/co ens 111
prediction/Gmpggsaliis Wbkl Hiro SHOSHHEP A 6% RReR & Py BT oliidd
(between irhd38§ YRBH:d). TRELS ot RIAGRERHbN/ ca'zlﬁﬁeﬂmtidnﬁmwt 111 retneves video

predi cti on/ conpensation unit 11 ret rL vi.deo
information yspd foraeferereesiatangsusl V@P&fbﬁ@@mémﬁm% PSS/ ¢ he

motion preélgtgdé?cgﬁ%%ﬂ o pr0&s 80 LreR R EfRFMBe Rded BEdrRRtion, The motion

ensat I ONn process to create reference
premcuommqemahm witrHti gms thibhreferened Gdeo ipfosaiation to ﬂre@écipp &¥dat i on

r ef f h
whic then Sper 5 Ser ik R OR oty bRl PR BB

informationd. MiGhdRukrieQiind, tlie(irm’rtmd picliRtiamtdmpensdtion ahit 1 t ogivds hnmtmn d eo
|nforrrat|on At t esa,rret|rre t he notion
vector infopmagign & he FvespBeadae FEh1%i t 111 gives nmotion vector

[0012] m#%@&%@%b&ﬂ bt Idﬁedefesﬂﬁéssaﬁl S06QR RBdaRistd dife qizafidedl

e reverse encoding unit 106 determ nes an encodi ng
transform cvefficiehtawiithovis elven fomithe quetizatiom weit H)Syihe quantization seale,

t
o mion Y5y 60 0 EBRARARIL ol b L
and appheé]}-dfiii@lﬂe-{ldhgm rbﬂm% oDicvase gcating $uofl % fmlhmeilrl]lsmxh:;gm i t
Cc es vari e-len codi
encoding niediutp ierebi IS IO BUCHS VAT Rt e dbeter Bt b

encoded vi@&C Ot REcd¥BE Encolifg 8 B BWeh ik Stotddt BLFATI0D B Yettdaal
Inserted into the header in a unit of encqded video.

therein. TlibEh‘:];e]?@iﬁé eereding maasld iis-ambeRevi @Wﬁf’%l‘?{fwg%r age
[0013] ThRESE elfcglltn% EFP @?%eg%néﬂi@i f codif of e eaed: eealzng

_ 0 conpre or mat 1 on.
. process such as arithmetic coding to the motion vector information to create information to be

inserted in the header part in a unit of encoded video.
[0014] In the inter-encoding, video information to be input into the orthogonal
transformation unit 104 is a differential signal obtained by the adder 103, which is different
from the intra-encoding. Since other processes are the same as in the case of the video
_compression information to be intra-encoded, its explanation will be omitted.
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[00131 The reverse encoding unit 106 applies 7 aygust 2006
vari abl e-1 ength codi ng or the reverse encodi ng
process such as arithmetic coding to the notion vector
information to create information to be inserted in
the header part in a unit of encoded video. [00141 In
the inter-encoding, video information to be input into
IshYRAG0, &Jn@ﬁ%h@ﬁﬁﬁh@éb #birinatldddecsdiae apparatus
[0015] Neﬁlt?%grsgntl ag%&al obt ai ned by _the adder l%giéppwhl ch
correspondingtocthe ﬁfeneelqnﬁonﬁg U#ﬁ@ “nformstiemenshding ppryratus; 100e A8 £y

_ ce e
i, BRSPS Sprst e,
a reverse de€odigunid 20/ &uqhzhnthﬂmmmﬂttl 23l m&lvﬁrﬁogh@on@mgsfo{an]

shows a n
unit 124, m\%ﬁ@%&zg r?fgsﬁ’ieﬁ‘h{ef‘“aﬁlgﬁ’é’f f&faia’-ﬁ ﬁé{‘ %grzz’sap%%%n ng to
prediction/coRBerRbiRmAMRN DS, %@q fiind@feniday DI978L i on encodi ng
apparatus 100. shown in F|

- [0016] Thej smragen’mfferdﬂla@%marﬂg stapsp Pyt Yide %@@W@Sl%wg o pnd,
then transfegfttﬂé APt 6 Ehell‘gaerselt%c&ﬁ\’geﬁtﬁq 20eGRGIDE s chditg dnit @

t| zation unit an 1 nverse orthogonal
122 appheswmm-hngthﬂmdmg N protess suchras addeetia dwodiag dxtbe &4@0

f
compressmprgx??r@%r&%gl?aggé Sﬁ’ieer %#Sigﬁosn% ﬁ%)fﬁleﬁﬁ@%%%r &@&S&nd a frane
informationYBEINYthd boding Aksip nﬂ’h@ﬁb@fragétslhﬂﬁeeparﬂ,ﬁﬂd giveggby ari |y

stores |n ut, video.co S|on i nf tlon
informationp SheqeaieEHEn PR o U BURS: BT R 2R R e 1
- the quantlzéd?t%mfg{ﬁ? nfe?fi’cgén‘i %nd?'ﬁ@&sq{ #3Ghd Migliantizabnan |1E3? SIn a case in

ari a th decoding or a ocess suc
“which the fesmiethasiesen suldestesii ths m‘f@r-cmedm&d&)re\f@ Té}Ht 122

L.nf or mat. | 1 he
i S BB P v s
information @R Ghe1l] aidqiiven tiednifotmativnitd the Inensice predizti6s/conpeysation unih e
. information to the dequantization unit 123. Simlarly,
128. t he reverse decodi ng unit 122 obtains the quantized
[0017] Thd &53 P eaR 153 8d@Mtiz8 Me ghanfiged thankforrh beefficient supplied

uanti zation. unit 123. I'n a case.in ich the
from the reﬁarmcm unitel? 2 candjsines th trasfpmpcqeiicient e VRS the

otogs YRGS AT 1P 3o e S Sp ol

inverse ortigomml easfamation) Suchrms inverse discroie ICbsm%imllSﬁgrm @SHWPFée
nf or may, i on to the.noti

t
Karhunen getrw@m o%&@@%ﬁgm&@(g&t% quan :B[z}fé ﬂéﬂ@'
wdeocomﬂrék&oﬂiiﬁéﬁﬂaﬁ@ﬂ transform coeffi CI ent suppl ied fromthe

_ reverse decoding unit 122, and_gives the tra
[0018] In aesss fnivéiehrhe frame hes beﬁ‘?/éllbi?étedé‘?ih% oding, ¢ 2‘&‘%& i on
hand, the v@ﬁ&f&r&:\%ﬁoﬂr DY B8 ni%ﬁ Qgﬁgé]@haltﬂaﬂ’f&ﬁﬁﬁﬂﬂsl sRifed Al kHe

pplres nverse ort transformati on, such
screen reargfgénmncingfer d26G andthen mmtputeaﬂqr amYAspRvession proesssky the

Karl.ymen Loeve transform to the transform coefficient
D/A convefietd2d on . the prescribed format of the video

{0019] In £RPHAREHOMe a0 hASdeR Bubjected to the inter-encoding, the motion

prediction/compensation unit 128 creates a reference image based on the motion vector
information subjected to the reverse decoding and the video information stored in the frame
memory 129, and gives the image to the adder 125, The adder 125 adds this reference image

and the output of the inverse orthogonal transformation unit 124. Since other processes are




[00181 In a case in which the frane has been '
to the intra-encoding, on the other hand, thzqﬂggg%ﬁﬁs
i nformati on subjected to the inverse orthogonal
transformation is stored in the screen rearrangenent
buffer 126, and then is output after a D/ A conversion
process by the D/ A converter 127. 100191 In a case in
performed Whfamb MRy té BRRaRAT theeRimesubjp@ed 1©dhd fatrb-Becoding, its
. inter-encoding, the notion prediction/conpensation
explanationgilltbe ppiftedy eat es a reference i mage based on the notion

[0020] No\éﬁ%& %}R{ersé 5t} ggﬂ?m ROSHRILGE ST WAl b est0eanS Getaie cAfi ng

e Vi rmation stored in the frane nenory

shown in Fig2 1), therreversie\easodiguritindlgandas theddy Teadgplp onomvershencediagr

. 125 adds thij f eren i e ; . .
out of o 0% s SCABAF DB AP B A Ml
and variableddagth cpdiag ea&gsz_/wrec ecc]gltaeaggasfea ARfffe gxfaa'atﬂa (ij'_,nmﬂh i ﬂ t he
. sane wa O the case aof the frane subjected . to the
Coding), fgr ﬁﬁ%@%‘t“é‘d‘ﬁ HRpde F&@n@%%mp &?OW?IP“’J gavﬁﬂfl?f'é‘d.

coefficient it 4R Aol\NOWichi ALInh MRS fhe QOAMATIE udiR 105 AMDthe' RGN t he
~ JVI Wil be described in detail. As _shown in Fig. 10,
prediction/¢dmpensatien wit bileanl ovgputvideo rowmpresmingy infrmatiom(bieisais one

Bt n CAUSEER RSB Myl 01 L B B b

encoding isGmet. r'ihis CABACYGAVAL! selettiomdthrnation isgleteminined bCaIvEleo-

T, . (Cont.ext - base dapti ve Mar. abl e, L t.h di ng), for
informatiog TQONHRRAPPRER 190 ERUSSUPHE By A DS ir BRTRREE R § o,
headermfoﬁﬁgﬁoguanti zed coefficient infornmation, which are

_input fromthe quantization unit 105 and fhe tion
[0021] Firgiiteefp ABAG iy e e s sqver crpafing pnif 106 léﬁ]éo%tﬂrf&%-g? video

shown in F@ggﬁﬁi@g%ﬂsag%ﬂfﬂm&%a?ﬂﬁhﬁhﬁ@ ﬁ@nﬁzecﬁ@aﬁﬁﬁimﬁ Roefficient

ection information in Fig. 10, it is
informatiof inghgpefrbnvithie ghentizstemsmit 185 ewidhagotien predigtionfypmpensation

i 11 e RS 3L RS P btk
131 converithPutiltiplied spgbsisecislbidany Bymbd) striag o€ anarbitraryhlesglie r
information. [0021] First the CABAC s&zb lB in Ajg%e .
under 8 prodg/BHE e SHISTBHPIbODBTIPES SRR S APGC optodgumit
133, and thlén ¢ Ehcbhiflg uil 139 BHGed BhRY BRI RvithiRi¢ &ding to the input

ormation, and quantized transform coefficient
binary symbelf,andreutpes therppoedef resuitant as agjeitsivedny terthe sloage bue 307G Y

t he not. r.edi Ci Ll . ok
* Contoxtopprifo i 139 oo BRcS E B B RR y ol WiRkhpdon' i e
binarizatio® )“flbmm? ﬂtagmhﬂrﬁnbayﬁlm dupput ﬁ:nigtthe Hifdlrizer trirbm/m't Bl dvd inpfuts
: mul ti-v ed s ol.s_jinto a binary s 0 tri an
the Contexipisha GABY L earGHRE SHibHAr ACHISUBREPT SBtP 1Al et
operation 1it135 oY OBRx SN ubSatdd) R ccdsMinQriBes ARGQAInRg
unit 133, and the CABAC encoding unit 133 applies

process, andithednijialsfaibof Context kmbsrused Hvarase to the i nput  binary
[0022] Neg¥ %@Aﬁ@%&fﬁ@ﬂé %gérgegeé{é@ ol @?ﬁ gogf;gkﬁAo%tin B, 2. As

tTeam ™t o Ut
shown in Fig. 12, mode information, motion information, and quantized transform coefficient.

information input from the quantization unit 105 and the motion prediction/compensation
unit 111 are input in 2 CAVLC encoding unit 140 as multi-valued symbols. Like the
‘variable-length coding adopted by the conventional MPEG, the CAVLC encoding unit 140
applies a variable-length coding table to the input multi-vatued symbols, and outputsa
: _bifstceam. A Context storage unit 141 stores information already encoded in the CAVLC
5




Context operation unit 132 cal cul ates Context
the synbol information input to the blnarlzatpﬁﬁgﬁé?ps
131 and the binary synbols output fromthe
bi nari zation unit 13 1, and inputs the Context to the
CABAC encodi ng unit 133. A Cont ext menory group 135 of
the Context operation unit 132 stores Context which
encoding uﬁlﬁliwpﬂ)@bﬁlpléi tieauahensT casffisiests ofomi-zegp mtbl@:ks: glckiadyy

process, .and the initia state of be used
processed af el g5 boipbpoReidete Tl e EFef ot (e
Immedlatelfz ﬁé’f@fesfﬁs ﬁﬁ%%’d@g olNThe GAVLCSnSIAMM M 46 ithblekd chabge a

hown 1 n g 2, node information, notjon

vanable-lengﬂf eodlingttableio be raaphfdzf?rt m@lssthaéﬁﬁl@dﬁ?%%fﬁﬂé} Bt
Context sto e% P?f-;l' qpsho tntﬁ{gg 75%10 n% g%fsf%{agl el ]ﬁﬁtlui{ ﬁt%reé e and

I'on pre uni are input
initial state iofiContGAYS K2 wad ﬁ:d inmgpetusivielll ZBe a@pmtt]:lﬂsﬁrea!mils irguit istortho| s.

[ k@] the wvariable-length coding adopted by the
tent i onal WG, the CAVLC encoding unit 140 applies

[0023] Smﬁlaﬂ? thb&sd ®dedifg ﬁxﬁqu:na@bmeem"pwﬂm desqpibed in detail.

i -val ued synbol s, and out ?{g ‘%ﬁﬁlg%fﬁ
Similarly techp reasise giceriaganit Hg, theaqvesse deiodingmis ady
applies one?%%g %gc&dgagto[ﬂ?% €N ﬁc%n&é&%b 18 AR ShpuE A Gis Yibivin i# 40,

unb coefficients of non-zero in

anp
Fig. 13. B)bdemmgﬂlammcpwmmubmfmaﬂomheﬁdqdmﬂma@ex ng
information RACTART Bitreaty HRRAG ARECALLE SR 0 cavt

[0024] FlgeImShGWBmelﬂﬁBAﬁéﬁ‘stdnSnﬁbé Rvirs: ddoadiggusit 1zzzar1natg1 B, laengt h

crnnc oSl e S TR e o 0 i
from the sto°r ugfefto N EShtfuddthe Fi@taEPR L ine I OHABLsyHibols. THik

re |n|t|al state of Context to be used for a
string of bmm: estnbds ma:lplut intrtes inversspinatization pais A63. nd figd eﬁvelfsﬁt o the

ol S e Sk R 18 0
..predetemuﬁ&trﬂb] The Suhi-vahudd gytbols tacheroatpat am ehmnmrsagnmﬂmzatlonwt
STV T N T

motion preﬁ:@Mcoﬁi bihti GANMit BS a8 BRWinkiimaffdr) molin véyorf @dduagizéhe
VLC sel ection i-nformati on enbedded in the

coefficient némhon. i ArConiest apeTRtion uathEb2 Cﬁbulﬁtea Costexthapsdhondheestng
of binary S@%&éﬂ@ﬂ%‘igﬁl\é% Mﬁﬂun% 163 thé Elultlléal&h‘éyﬁbcgl he

emin reverse I'ng unit In Fig.
output fromi the mersEBBMzaﬁen ouit DR, amd inputGthe @]optextastOUhen@AW@y mbol

. arith decodi hg to bitstreaminp
ceooding e b oo CopipFaners B 0% ot P e oR Bty yaif 756
Context WIﬁéHlE afd, &Y JeadsionSYisdaOdiing AldleGodiritprbdess, afid the titial state
s is input into an inverse binarization unit
OfCOHtextifﬁwus%fﬂ)fﬂﬁ@efr nverse binarization unit 163 converts

10025] Nekifhe AV syblenPin R dveidd Ha0ding i1 07 dowhiad g1 YA 01 S

er a -predetermne e nulti-valued synbol s
shown in Figd lﬁeanm;mpbuttshfeam ot the s’cmaga: onffep il Aisiinat ingma GAVILC 163

s SR BT 35039 oS ©

CAVLC decoding unit 170 adopts a variable-length decoding table for the input bitstream

and outputs mode information, motion information, and quantized transform coefficient

storage b

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
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notion prediction/conpensation unit 128 as no4l ?‘f” ust2006

i nformati on, notion vector, and quantized coe PCI ent

i nformati on. A Context operation unit 162 cal cul ates

Cont ext based on the string of binary synbols input
the inverse binarization unit 163 and the

already qqggdgql inyhg G an urgf i/ B for exprsple rthpanumbgre g@pfﬁcwnts of non-zero
in blocksQilr8ay ipfoatskddns Wl hs biéoks b@ﬁgcbrbdéﬁk'é& ShelvaRie @Iﬁo@fﬁbmhﬂﬂe@d&@ﬁlst

before thsySrteyand B8 P oLt CaVicef Gtie it 30k (o e e it fencth

decodingihhbleto b spplipdifor eahbokshasaicmsnfommation fes the ontextgtosage unit 171, It

should b%ﬁ&&ﬂh@ gqfe g08§ﬁ§§§ g? [ﬁﬁbg); g?kf{%eﬂ{e ﬁklﬂ%ﬁi%k\/ggﬁé}% %ﬁ]}@éﬁ fof Preset

aswell. t he reverse decoding unit 122 is shown in Fig. 15. As
shown in Fig. 15, an input bitstrearn fromthe storage
buffer 121 is input into a CAVLC decoding unit 170.

[0026] Forjspecificanppratinng of thgoBAGsbo indigadibgddie. ih; an peplanation about the

CABAC %Yt%ﬁ‘iﬂ BRAComiee D&ﬁﬁsoﬁéﬁh%%em%tm?e&ieﬁ b 2)L 1 oA Bdritents
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OfthhB{et {e};)%lgﬁqrporg PUesIS8de i nf or mati on, notion
i nformati on, and quanti zed transform coeffi ci ent

i nformati on. ut nf n are input into

t he dequanti zat @MNEW%S{“E Fé%%ﬁ?ég Niot i on
[0027] Thy Blicahts oNthepsRATIBRhfi@ haldtetoghi2€d cefaifdrivbacks Mty &iting
stores information 6 7 August 2006 already

enwdmgdlg%gecfg(gng W¥FHE cavLc decodi ng unit 170, for exanple,
-[0027a] Inladirst aspbet of bé presef iventiem therea$ pmndedzaewidm i1i1fumtatimc¢moding

apparatufiof ERENE IS IRAE, Bl FAE IS ol IpRadaRBEs .
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s not tak PR o Bendied' Fihn oot RS R Ene o ra sBP by S8 gy
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I re cont e n S
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| nf or n a [ ..

ina pres BREHA e oy B8 T B R st PR B G 9 Gfmation
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decoding RoHRE 85mREssddl vides Sigfdl td geRsthte an arithmetic decoded signal; second means for
applying a predetermined transformation to the arithmetic decoded signal; and means for counting a

number of pieces of input data and output data in/from said first decoding means; in a case in which the
- counted number of pieces of the input data or the output data exceeds a preset threshold value in a
prescribed unit of encodmg, the data i is not taken as data to be decoded and performs a predeﬁned error _'

processmg




data and output data in/from said second nean
case in which the counted nunber of pieces of $tphdg[13ta2006
i nput data or the output data exceeds a preset
threshold value in a prescrlbed unit of encoding, the
dat IS not taken as a to,be encoded and an
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nt data
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[0027¢] ﬂ@gjﬁ‘@ asrfeﬁt o} g gecsent Hlvemwoﬁﬁﬁ%@ Paoa@ﬁcf wﬁmﬁ%épat@ﬂ eprodipg s
method fof ercdingoi Mideo kg @mpHsing disst a)dpfgaﬁplymg h pleéém'hﬁheﬂ ahnsévrmation
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a to be enco e Vi or ma
the traHS@mNddAldw:g sigpabcand tonting oomshsrsef pidaes of Deipw dath fioml said secand codmg

means; 11&‘5‘&8%%91&%% Sk n&r%@?gﬂecés%f %e%[}ﬂgt(rl:}q]aﬁ%%%s aQfresttfeshold

resent. 1 nventi gn, here’i's g ovi d

value in wra%sabq i phenepding, H@é@ta ISt takan9a daia (ede prsodesiand dhervigleer

informati®f ﬁﬂb@lﬁ@ Sharviugl 91@0@!;@ ﬁ%'wde@ @i@ﬁl hﬁn%eoﬁprésﬁd dagans ]:j or
resse

o027 158 St el R s G sreion Yk BTk de PlSco BB Cirine

method ferdeonithgraramprefsed videpgidryl, campaisipp et tdesoding applying an arithmetic

decodingttB ﬁl@%&?}grg&éd Xﬂ&ots%‘ncjill?(?ge% y n‘{) %t#% t?cedéé’o%&j%léﬂa? 'ggtjto @f{égding
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a or e out put at a exce pr eset
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ying a rn1ne rans orna

an arﬂhn@f ngmh@;@mfoa’n@ vadepsignalf and gsermidr a@@omﬂgmanM@@mes of

input dat£&fdiok uﬁﬁf&l 11Y/fr&ﬁ A8 s@bid Jﬂ)ﬁﬁ't G 6L Pich 0 cbldRd number of pieces of
t.ransf{ ornmed vi deo signal; apd cqunting a_nunher

f
the input gt pelhe RHEDUE AR eceese ADEERR tecabelhvalian & PIoAgribP UM of ghcgding, the

data is nos @keNd dew e REncddad #hdaa Sheoliig PG difBengCRRtNthachpplibdide Kaid first
of .t hF I nput data or the output data

coder i aglilﬁegé%l egldﬁ(}sé%ng threshol d value in a prescribed unit
* [0027h] lnfan eightb dspag of thh prestat mvergiondherd ia kenideda ddtoainformdtien encoding

apparatu £ EQAEMANB gkl B AInR L HF Il LAY, T RMABLY

transformatiorgfo thefvidgo aglpﬁétptgemrat@ h&ragsfasmedviddorsigaplt 4 ssaondchéar doriapplying
an entroph CEWH %e@raﬂéf&ﬁl@d h’ﬂé@é’lgﬂf itk &ﬂﬁt@:@o%unﬂ@tanﬂﬁllb&‘b‘f pieces of

nco deo, si gnaj ris first.codin
output daaapfmﬂwaﬁigﬁegon FRATB {14 T B G AHESSOBRFARRUBRT OFpisoes S Biopgnt deta
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means; in a case in which the counted nunber ?Uu:h&%ﬁﬁe
of the out put data exceeds a preset threshold ['ue
in a prescribed unit of encoding, the data is not
taken as data to be encoded and the video- information
encodi ng apparatus processes the video signal as an

data. uynconpressed dat a. [0027f] In a sixth aspect of the

[0027i] ]Fﬂra%fﬁmspécﬂé(ﬁﬁ@ Lbr@srént 1ﬁ¢éﬁt’i&1 ﬂh&e E’srﬂ?dldl&ﬁq villeo-information decodmg
o-i.nformati o cod | met hod for q§¥? gﬁ@

apparat G o B SHGh SEDalCOMPATS: Gt for et ity

arithmet@ipdoding g thmccmpréskmlﬁzideﬁ sightt ©Q@hdge hrarltiteetic deqadelsigmal; a second

decoder Yor gﬁn rydﬁ%ag@@(%te}ﬁmgfg%ﬁﬁt Tatid nto%elet %e&ilﬁ]ﬁ%cggg sgg%a ; z?nld%r&glllrfter for

counting wrmn@f»raf matds oninp data encbautnuhm indrochsseiddizdl dedoderain a casa th which

the coun(ffﬁ ‘d{ﬂﬁ)bé‘ ?f FeRUSRR! infift dath détﬁ]&ééedg Qg se@ﬂlges%d Qaﬁﬁe ina

from sal I'rst eco In a case In
prescrlb%d%ut efﬁm%%g g dpfa is n%ﬁakeﬁuaéé%%w&ﬁ deaqded ang perfogms apredelingiesrror
processifdt put data exceeds a preset threshold value in a
rescri ed uni t .of codi n t.he data.is not t
10028] TG S mpt e, el | RS PR & VEIRE BT carfie Spriecs
100, evepeyod $ pictugg, slickaf@Tajock andeblevk werohdidensizs a tinivdf entreling, the number
of symbc% ﬁﬁﬁlﬁéd 1 E}l\é%ﬂ{T op&co&%e %)q)e eﬁtex@& %Yd tﬂ? g’lnﬁ?zatxon unit 131 of Flgd 11 is not

€0- |n or na
fixed SmW itédspersls gmavidecsgnal to e Pﬁgerefhanﬂ |en@time oetdlitiohgr ap pI ying a

[0029] hpa[d%ﬁli%ﬁ,%e"ﬂ: £ atiARSfa IR kPR dagmi Reoné sgiﬁ@ol%hta@alint&tﬁe

ener ormed Vi cond coder
binariza Oaﬂlma?& *ertgef? %ﬁﬁ;“f%ﬁ“#’f%ﬁéﬁc%n %@&Pﬁﬁﬂi %&? hEorex By ipglgpr from
Table 9-30 ifl @&tisi YOAL jof HWHF@D aBd ek off anina@maﬁisltlﬂ@ féx nib) f@elrSyﬁlfbol inI

f d d '
e is 194 € Him . |12 i of Bl LB il et sy, R e of
binary dqtd @tps froh thetblmnzampm tmitlEt an @spohdeeto onet fyutbodiablso wizekds a

- [0030] F& tﬁ@%%vét%s‘é%gﬁla guﬁ{@ér ngi!:c@% bﬁl{(@ﬁdi{ai ohag,ﬁ ﬁ‘&{x {he% Inarization dlmg 131

in feSPOIE%EP aéwngfﬂc olided inyr witef encading, ef anmigput visae signal lsa@tbqe ,eea by

. thereforesaﬂ ¢ drhdudt of bﬁfﬂﬂﬁfateﬂ ﬁay%@ BhdsBE dufpuf AGin YHe $RfAritSN@]it 131, duc to the
I'n %{;t'lel ght h“aspect "of the present invention,

mmﬂdm% %F&@@gﬁP @&d a video-information encodi ng
10031] Thelimdrpdatsoiy fremlwimmgz@oﬂ udleI3 15 igpalinto he ABAL edgodir unit

133. Hoppleh SpfHEE ABRC AR w0 a2 AR G mine i gpeerthan one

clock to proeesssdne pivecofmpicoinay datalif a gtea$mlmhed ofypoeter oﬂ’omarya:tapala;q iyt into
d nd
7 the CABﬁ@ eﬁwdfng mﬁF g@ %%gp?ocgsgglghu Zafrc&g(?ﬂ?%?' Yéges 5 on a@
descrtbech@pge, aythpmusebiesolsecond coder; in a case in whi ch t he
counted nunber of pieces of the output data exceeds a
preset threshold value in a prescribed unit of
encodi ng, the data is not taken as data to be - encoded
- and the video-information encodi ng apparatus processes
the video signal as an unconpressed 7a 7 August 2006
data. [0027i] In a ninth aspect of the present
i nvention, there is provided a video-information
decoding apparatus for decoding a conpressed video
signal, conprising: a first decoder for applying an
arithmetic decoding to the conpressed video signal to
generate an arithnetic decoded signal; a second
decoder for applying a predeterm ned transformation to
“the arithmetic decoded signal; and a counter for .
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counting a number of pieces of input data and
data in/fromsaid first decoder; in a case |n7€\¢1qg’a#2006
t he counted nunber of pieces of the input data or the
out put data exceeds a preset threshold value in a
prescribed unit of encoding, the data is not taken as
data to be decoded and perforns a predefined error
pieces of hii@¢ 865 np gt infoGRGABAC &B@?@ﬁﬁ)ﬂﬁ iSEEIRad, 118 loMhreitinde for
pi cture 1s encoded in a video-information encodi ng
Pmcessmga‘iﬁ‘ﬂ%ﬂtg glimaigdy  even any of 1 picture, slice,
Akvid r
g A hieh B A S R Rt gl I hould |
have a guasgntesrod ordl-Higee pmesgelg@nd Y iﬁﬁ pracessingigpebd, niauannatthawmﬂla nit

guarantee i]feé Céea?ﬁuﬂl:l')eg Iof %1%0&8 B Qﬁ%rgrdgll:a)f B&t é’?@g‘&ﬁ (?faﬂggi gcfd
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This is beqausedhe:COBAS aoniels thewatpat bit lenﬁb a¢t@rdmmt0tﬂyqa@pmsgmbo| in

probablht)’ of J_?ﬂl‘h ﬁﬁgrlﬁia{a A aq'em[tné cg %ﬁ, ﬁel%}z or erﬁ‘pu?&ltd @é %

encoding 1butriéB mapi bt hltmmmpldatafaf om lblher lbweraon Wiatreanndatmof se‘laél buts;
onse t nmbol is also unfixed. 100301 For the

deP@ﬂf‘l'ﬂif%&@@"‘i“&S&%ﬁg%aP ‘nunber of pieces of binary data

[0034] SlﬂétﬂMABA@féh (f,b.hﬁtdBB ééthél@rheHd’sl d prdgbhsing fimé REPANSR tO0
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nari zation unit da
accordinglgrs adesuly acmmwmemvslmglmﬂmqisiﬂag@pmaesymgam mndgmon
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uni Nt xe

I's u € longest tinme for processing
[0036] The amitertin et ﬂ:smumhér&ﬂf pieb&GF Bindiyadaes @rbét, datarto de hpsigtolottput

* trom tho CAMA epeofiag il 3 pifiEdon il piapeodife St Lt s
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processing; tiegn AESOdingodi ng unlt 133 or the nurrber of

o) Bl et i O RS B 21
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decoding unit 161 is unfixed because it depends on an input bitstream.

{0038] Since the CABAC decoding unit 161 requires a processing time longer than one

clock cycle to process one piece of input bit data, if a great number of pieces of bit data are

input into the CABAC decoding it 161, a large processing time is accordingly required. In
| 8




This is because the CABAC controls the output
| ength according to the occurrence probabili t??’luéystZOOB
i nput binary data. As a result, one piece of b| nary
data i nput into the CABAC encodi ng unit 133 may be
bitstream data of one bit or |lower, or bitstream

data of several bits, depending on its occurrence
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the videinfwuiativg devviting afp8itus $2( titfeirxabtime idecoiling eidfdisptaylof vitle information
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CABACOf pieces of bit data are input into the CABAC
decoding unit 161, a large processing tinme is
accordingly required. In 8 7 August 2006 addition,

as stated abomsmemmonmwm@seces of bit
data in i nt.0, th CABAC decod lgiégmt

161 i
[0044] AR Semitets spRreL UL e B B8 9 eh e g advaniages
thereof wéls b lmaillg dbtaip@DBE Ak sdine b@bmeﬁ)eﬁem&rﬂaﬁl&)ylrefem Gchtht fedlowing

" detailed c‘t{ascql:fﬁﬁori \pﬁe%rcgi%rdg%? iy corin c%ﬁl?e%h SSI Brﬁﬁlag ég fir%Q" whe R @

[0045] F 18r behews amexampleref a cqnstwhomafta mvﬂomtlwp@hnwpmtusaof the
presentuln%ﬁtﬂﬁ nunber of pieces of bit data are input -into the
CABAC decodi ng apparatus 161 or the nunber of pieces




of bit data is unfixed. Especially, as conpar '
the video-information encodi ng apparatus 100, i nl.Y&utE{;EeOOG
vi deo-i nformati on decodi ng apparatus 120, the
real -ti me decodi ng and di splay of video informtion
are highly demanded. Therefore, the fact that
: _real-tinme processing can not be guaranteed is a
[0046] Figp? shomesien ekamplh of @scasipichoselanddéosinfiraiaiensating appagiuy
enbodi rents may address the above-problem In
Ofthepreseg%%%t@n’enbodi ments, considering the above probl ens,
f0047] Figt h shoavsmn ekamyle dfd conttenction dfwrulfiectiafopmbiiin enbédMp phitadC
ofth gp.codln ~unit and decoding unit is limted in a unit
© presegit WXHOH ng such as 1 picture, slice, macroblock or
[0048] Fighd Sifthws ol Bhrble BELAARhRADE O a il -tnboihbid bodify %gﬁ‘afu.?d
to, a video-informati on encodi ng apparatus an codi ng
of the preseghigsentionis, and its bitstreans. [Q0411 Further, in
: i ' y h V. r obl ef
100451 P s B SRBA O SO el A Ao Bl
of the presehtinvenhien;encodi ng is applied to a vi deo-information

_ . € ing _apparatus and,. decoding |, ratys, .and its
00501 i i3 38 R Bl s Bton Gl drar et A ele g paara i
of the presegniaogitioent S, consi dering the above problens, the sane

511 Fi hod is applied to CAVLC as well as CABAC. 100431
10051} Figg(showgpn pxamnle,ef agepsinetion ofmaceoblosk peocpssingrunit of that put
present invdnfigfn t he af orementioned CABAC encoding unit and

. decoding unit and encodi ng unconpressed data, a
[0052] Fig.§ shews amexaumie ofarconsteoiiinmny adppkeraind videndnforetioni ng
encodmga@%%?t us can have a guarantee of a fixed processing
Ime,’ and an apparatus with a guarantee of the
[0053] Fig&r showes an exgntplasf acdnstiaetidnedlaibaegrodnd valdiifommtoai M | ar
decodi effects can be obtained in CAVLC as well as CABAC.
ecoding 2NERPEE DESCRI PTI ON OF DRAW NGS 100441 A nore conpl et e
[0054] FigAPRLERE ﬂié;@ﬂlp&foftaf&@ns&ﬁ&ﬁ;%hwma%m@g%h inof the
att endant advantages thereof wl| readf 'y obt ai ned
backgroundd¥T¢ he same becones better understood by reference to
0055] Tig! oM Ak ed: IL\REA SN n _considered in
(0035} Fig clg(rjs]ﬁ‘fé‘g% %noé#a%g%eﬁqg tﬁe ac‘g‘é’%g%%g‘*ﬁggf*@?”&ﬁééﬁ%er ei n:
background[JlWN0451 Fig. 1 shows an exanple of a construction of a

. \l,deo-1 nfor i Qn encodj ng.a us of the, present
100ss] Fig g Sied 51 SXagbe oRa gURrcIBaL - A0 A4AoPdnE Bthove an
backgroundg¥apl e of a construction of a video-information

. encodi ng apparatus of the Fresgnt i nvention; [00471
[0057] Fig.ptp ghovss atyrsamspisf a sensisuasion of a varishlerlengih deneding unit in
‘background¥¥7gt€0- i nf or mati on encodi ng apparatus of the present

_invention; [00481 Fig. 4 shows an exanple of a
[0058] Fig.d4mbewsmtaxemplefof a cuisthenion of & CABA(hdecodiagdiibm appar at us

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
atiached drawings hereinafter, in which like reference numerals indicate identical or similar
elements throughout, '
' 10




of the present invention; [00491 Fig. 5 shom7%gust2006
exanpl e of a construction of a video-informati

encodi ng apparatus of the present invention; [0050]
Fig. 6 shows an exanple of a construction of a

vi deo-i nformati on decodi ng apparatus of the present
invention; [00511 Fig. 7 shows an exanple of a

[0061] F1gCP§l§Hsléﬁfeh1‘BBdlﬁfenf%r‘@&b Qfdod @Qﬁ%ﬁ&h@m #hd prédent he

present invention, [00521 Fi shows an exanple of a

invention. émihg epnasatisold afiFig lb‘admgﬂalﬁdo b9 ensedgdAraingul
¢
encoded bl%ﬁ%a%ﬂ%?rg%ﬁf F%%adgpﬁam% lggr Oﬁd gd aéﬁ-g I NT Or I’TB.t 1 ONn Sﬁl‘[ﬁ

pracessing deetionli ) g CARAC proacsssingGeSion 15 q:}unﬂz(ﬁlonhomml anit ¥ angire of

output bur £ 196 it e 11 o tafigt Voo Bt BSOS ity o

macroblocl@ @ﬁkﬂvhéiﬁhb ?ﬂ)cébfsmg oEthBAaceBleltisThidhad it thalattirarise ootpog

[0056 12 shows, an_exanpl e qof a construction
a next mac@bloak tranghoEs arasgssiagisectipn 12 B@éﬁsg?wujwmfleé@ 7]
image, and'd BitSinda £5:00% HitGediBodhe €ABAC
g% dvolg mélga&éFengt ﬁ?}fg glzgé}?(tﬁ grour? °

processing $@068 13. F$Ig:mﬁ;baﬂss hmmahmﬂamhé Iéﬁetah@admsmfomaﬁooﬁu@f a

as mode infofitiop 358 RRET N o Brar8R GHERAURRod Jog £08hnAlNED) |

parameter, g%%%dpma Iga.lhe {symbbiy ﬁi‘@orgxggtgbnm 17DEBC1R|UBif1IE1 mh OF THE
nts of the

quantizatiop ugié fﬁ i %%&F PW‘:PFrS[“Bée‘@%I gbﬁgﬂpwmﬂer Efizg HLE t o

can set andlodut Rla8&GHR AR W B SifceRBd Fichied, beell hhedhdrGiFolmaliSn of

reference nunerals indicate identical or simiar

a macroblogk, ene these mfﬂrm@m@ refemd [ a&@g@@r mz”@@@tlmE gsetherriAdso, ¢

moﬁoncox:ﬁﬂr%ﬁ%’%gﬁ‘glr E'E,%?j I'nven I7('.)%D I'n e appar atcztg'&%(} oz#ﬁﬁ,g,

quantizatioh procesd éwths iqgmaizatidnomite 9 arecapplial tadrput sipnals fram thei _lﬁormer
StagBsbyr%ncoded bitstr, e%%wag% %@g@fér; 10 is
[0062] Inthe CABAC processing section 13, header information and quantized coefficient
information are input as symbol data, subjected to arithmetic coding, and output as bit data.
Specifically, the input symbol data is transformed into a binary data string by a binarization
unit 20, and the binary data is entropy-coded by a CABAC encoding unit 22 based on
Context information from a Context operation unit 21. The Context operation unit 21
updates Context based on the symbol data input into the binarization unit 20 and the binary
data output from the binarization unit 20, and also outputs the Context information to the
CABAC encoding unit 22. '

[0063] The limitation control unit 14 has a first counter for the number of pieces of binary

. data input into the CABAC encoding unit 22 and a second counter for the number of pieces

~ of output bit data (bit counter 25). The limitation control unit 14 increases the first counter
- by one every time a binary data is input into the CABAC encoding unit 22, and increases the
second counter by one every time a bit data is output from the CABAC encoding unit 22.

- These counters reset to 0 every time the processing of the beginning of the macroblock starts.
Thereby, the numbers of pieces of input data and output data in/from the CABAC encoding
unit 22 can be’ counted
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processing section 12, a CABAC processing secti u&z%oos
alimtation control unlt 14, and an output bu

15. The input buffer 11 partitions input video |nto
macr obl ocks and outputs a macrobl ock, and when the
processing of the macroblock is finished at the latter
stage, outputs a next nmacrobl ock The transform

[0064] Winnape s5billgoSfeskicomtck? sHWS GamEDSr (XBeddiRdlpriBahREHAE K
and out puts header information and quanti zed

value, the f&fa&%mepw ETIEE NI ERY LR AN IR Spengoding

signal®™) m&i@ﬁiﬂg%t #3-dat2RE 6 &dcb@dliy mvaf]cp i’cg1 %Efﬁ%tgﬁt b%ﬁ?lt 150fhe %hfexfl 6

sets header i1 nformation suc or mati on and
operation ypift 21 pandithapatamsterfseitingitnib 16. cfheparsamsten biitingamnitaodvhach

v ALY 8RB AT e UL oSt i

value, and gerﬁrrmgh EMauamlmgrprbceﬁst lﬁﬁuﬂoﬁlbﬁ cﬁt%BAGe atdadais gh Btghﬁc&l(} theon

The a er settln n set and out put
Context OPH@HB%PDJT P8 fcboren Bpmory P SRIOTHEIOPD a5
23 stores QoRRAEKhiEIHs ApaRd, QﬁeQLtu‘ed 3d1ﬁﬁ§ raﬁ Qﬁ&@iﬁg%ﬁﬁeés@ﬁ@ fhe initial

information are referred to as headér information

 state of Coglextoyfaietnis psed Aprareses, as ipthp Soniesimenasieiwn 18hshowe in Fig.
“1lasa bac%%:%gﬂédr%{, g.ﬁ'd LY dan Sore Be DL oF Eﬁﬂty(tqﬁgpbhﬂrettﬁgd%o%@hﬁg

quanti zat1 on process
of a macrobla¢k. Ti@redure, thpPdritexd operatianpuit 24 ivgtiehl mceﬁ\redmrednemdmg or mer

st v 0BRGPl i 5 e

newly addqd( theRbs mﬁﬁn@ &?bbﬂlﬂe hestdte @ctastatd HFf CUneRt juBibefiéithe update
uanti zed coefficient informatjon are i nput as sy

performed g@?@é on wagPkleclednta 19 bgeneodadt inaddigan. the
received thBkden -signaRRFds 20 bif dath gFa hﬁ&%loaé’ ﬂ%’%@ len&%@aﬂds

transforned 1nto a binary data string
stored intexypllia pnd-ergifsdior anvipput OQmacrahidclt deda stncn@dymﬂm wa encoding

peremeter LB ERE Soier B TR0 E R okt AR Pl 1

exceeding thi @rehﬁ‘el Iﬁtr&»hngld?ﬁﬁkd aiten ﬂleltﬁtddu&]pro%esﬂ%ta&&géhﬁécﬁiblochas ed
. on, t.he 0 at a put into the binarization unit 20
finishes, thg hig dgin o ﬁé&%maerakfa the.eutpytGiTen s op e ptpues an uni t
bitstream, 20, and al so outputs the Context information to the
_ CABAC encodi ng unit 22. [00631 The Iimtation control
[0065] In the pppamequstHAoL Fig | describesiaboes, dseiroftiiecconuimseof tho fimitatiore s

t 22
 conol w4 R ARe o1 AR AR 000 18
data to be iomitt mm;e GAB Adatreodibg tlmtmmid&hhe @mber Hifl]ﬁedes of bibdat000 be
contro it 14 increases. the rst_counter one
output ae o spif il o FpeiBIDGR st s HY SFHOE LIE on@heest
on a block BA¥GsQAl b RaciéBlobk, 24 nuaiie: YIRS ESL B8 be SRAMGEI SRUBLRI bY
one every ti me a bit data is output fromthe CABAC

‘on a block basise Fimidariynby pezfprmingpeesst ervuslice pasis, @@M@r of pisgesraf

dar cn b ol nd HAREESI S En PR, A IBERAD. DO

basis, the namtleradipisuts of déta cambef manitotddeanCARMNE] em e pidtiungbasisniWheR 2
i o o TSR o 0 b 08 RSB R
group 23 of thé E5Mexi@peration unit 21 stores a Context value in a unit of encoding just
before the change at the same time, and therefore the state in the unit of encoding just before

the change is restored as the state of Context. In addition, bit data of the output buffer 15 is

also deleted every unit of encoding, .
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value, the limtation control unlt 14 out put's 48,
u 06
(hereinafter referred to as a "reencoding signa
indicating that the data to be encoded is invalid, to

t he out put buffer 15, the Context operation unit 21,
and the paraneter setting unit 16. The paraneter
setting unit 16 which received the reencodi ng signa

[0066] AlsBel%&B%ﬁ%}o 200 gﬂeﬂﬁnm fhe. $RichSs ARbd GhéwGRed the

and perforns a reencodi ng process on
memory growc)3ptinde also aerﬁmod,b:@t tortboGenext valuaindhe muhof enprdling

just before 53U RS hH s Be ol BBp gL 25, O oo Cont et

[0067] In hbbsparahs 10 gﬂa"ﬁeﬁdesasberdlaq ary aﬂdmugl:;ihaco mgltawnenmmlhmng 14
process t EIn | a state.o nt ICcCh.lS
has two coypdersy ﬂrraho valgesiet Inflese goyrers @arhﬂée&epwéﬁ%ﬁfmgwaﬁw%

values, omfél QA chut 6F e of thdsedo RoRAGK BinHéMbnRtbled and4ldah Ssuntan
tore the state of Context just before the data

the other cq@ﬂmmdng thefimidation cpuiist sui 14 macieepusimcted wEhay sewers.

100681 T RRGHEHR YL e okl B et B i EERP AR ron g

CABAC emadmumf caftbelimited Kir onetime matlbhlocleproweysmg; ewhm}L aéidWe d;e

thereby making it possi re t he stat e..of
rquested tegiIPEGL ot Rt oGl b SRR Spra L. =
bitstream td‘@@de@&ﬂe@@ﬁﬂmﬁﬁi@qﬁe@te@@m@é@ﬁé@ﬂm chailb d:tJ on, the output
ffer 15 which received the reenco g]isn gnal

bu
[0069] Noweflst ‘Lsions p b, aiacrablack PERCeSEEAEH BITERRURE S HARSRIB e o
Iat
o 8 8505 LA O B il
descriptionp Themetreblockl procesking wdides¢ribed hglow penforms thef samigrocess as a

wnit i ehigh B bl oot Teipd bR PP Ploe RN 1200 i g

areconnecﬂaﬂﬁﬁlmeﬂl elof a target macrobl ock finishes, the bit data
he tar nacr, obl ck i t he out put buff r 1S
10070) In g opsiapiand dsove I oy (i aRslpOBBIOIAE SerRPRZ I 1A L5 10

new encodﬁ% gﬁ‘a&eteﬂanﬁ%ﬁ&fdb Q%&Qg& l%?a\éfobldcﬁ shlry e HRSInGRUDA SértroPf

[Tmtation con unit 14 7at the beginning of a

unit 14 outprdea rsighcoding wem:l@nmfwhqr the caunitre of the lipitaianscogrolamitd ity

- may GXGBBCF g %gesb((ﬁ% ?ﬁué I%@ ttedi dg@ @ dg‘g&@%@ﬁ %gg I'Q gﬁ'ttg tm"gtr%é ﬁ%st he

case, the e:mnng pn‘om‘dseam shcm.cﬁﬁdiy parfoamedar aislntctobhek severahiichedy
) se H&Btlmn forthlsreset on a block basis in a
which takepa dqcence Wifer of p| eces of data can be

[0071] As%ﬂﬂhér‘éﬁlﬁgdﬁaﬂ okh mdesenc F 26450 BRTrésentShvnlion, . by
performng a reset on a slice basis, the nunber of

example ingyhichestanget mageablock Avenisedadgn peraliel swith different perametsrs is
_ sho“fan@dQ%?a?e@ﬁ dsembﬁg&e%’ performing a reset on a picture

er of pieces of data can be nonitored
[0072] In mmjaphram Bleok Rigy 23 sipiilatly beethb a@amrus\bbeoﬁ F:g 1,uvideo signels to

be encodedgga%‘wg d and l bé%{}gaﬁé {Hglﬁ{g ro qcfﬂpf 8ga€ let >

 composed GRA dt&!‘ffdf'.@l tma%ﬂohmc&ﬁ)@&eau@qmt@ﬂ-1 ‘Udi’s‘ZJH chpbie ofni t of

C-‘h

enco |ng st before the chan at the sane'tine, and
performing naealle oapssee at N stagesevith N ifferentencading garpsiers,
corresp ond@n%%g))% b %3% ?’I% olgsa gl t g{at% gh 0 ; ZSG%E?qut b%f?nr 15

switcher 35.s al so del et ed every unit of encodl ng.

[0073] In the apparatus 30 of Fig. 2, N different encoding parameters are set for a

macroblock to be encoded, and the encoding processes with these encoding parameters are
| 13 '




12 7 August 2006 [00661 Al so, restoration to s8a,qust 2006
predeterm ned initial value, which is stored in gh
Cont ext nmenory group 23, can be also perforned, not to
the Context value in the unit of encoding just before
t he change, which is stored in the Context nenory
group 23. 100671 In the apparatus 10 of Fig. 1
performed ﬂg&ﬁﬂa 1B theSBactdMlock pkdcBRHGmiths2-1 kd 1328} dndnhetootputd areini t
has”two counters, threshold values set in these
storedmthe:@mmtéuﬁere&?rlbfeﬁ Ndependent |y set to various val ues,
@it be
0074) ThelghitiGh E AL RLon 180 3 had AR ORpERDI DR
counter 36) ifcg:lﬂilelr @ABAGYentduing nit doertspondiog tot theomacrehlockiprocessingenits

32-1to 32"&%83%{%%%%‘6‘% hOUt CW %ﬁﬁ%ﬁg{gg ?ép#{ér%:ﬁ!e e i nput

threshold vélﬁg HARErRde if 1he Mok dficieABAC dapeoute, vyt ofithd Nparilbgoutes,
limted for one tipe macrobl ock processing, which

and selects a Hipeins optpet from:he s8iteder $3-me for one tine processing of
[0075] The{)&ﬁfaﬁl%’lgge‘fé&mh ‘agﬁﬁ ggfa%gussﬁ 415620108 bnktiondbradditbfon, a

coded wthin a requested processing
' encodmgarcrthuesamaastheapmtqmmloqf@@gs@) Now, Fig. 7 shows a unit, a

10076] 1n 5 e, B8 BEERTI Sl btk PRUEREM bl k08 DT

CABAC endctlepht thd Bme 4 enf:@.ﬁng &n béd)xhﬂmw soghat ﬂmsmluaqjtd awedifhe

processmggnﬁggggéﬁgfk gsgé{gs%ng] u:{c}iltﬁqn, eﬁ%\m ﬂm{) %Vldg rd;;&)w run

ted MFRESTS 1Ak ddRbb odtgutand t he CABAC processing unit 13 of
8 feques %E ﬁl% are conn%tgt ed in parallel., [0070] t he

[0077] Nextofiar thogs S OwROGREFICE s viieo phisTint APEFHNT AL HUNECES ng
invention. zuntgglggﬁagaiﬁl Hgﬁlta{d&tﬂcﬁﬁtt x%ﬁ(‘ﬁﬂ%@:ﬁ%@ fr%gl F&Q‘B@tﬁ?&rer and

MECr 0 ever l'imtation
uncompresﬂbd rhéoded daithat Momnb@dmg;umm@md timdats D@Mh},ﬂu‘l and
urther the counters of the limtation control unit 14
macmblocwr%?&@eé]ed a threshol d val ue repeatedly, due to data
[0078] WHaPk aiﬁb?éiat Botwaen/tBe §paraRRMUOBEFRY 3 andthé hiparatisdSef Fighe is
encodi ng E.rocesses are successij vely perfor{ﬁgb@n one

that macrobjeekrédsioslete isiaputmat only mpte 2 magrplesk prageasing i AR to
into anuncglﬂgfggsfon]eng &ﬁﬁ%ﬁ‘ﬁt% Q94 i'ﬂlcolﬁﬁa A%ek Bebdiap sl ut§ fatd

eo enco appar at us t he pr esent 1 nven |on an
of input vides anfpﬂnmtmm wiioh isnod subjectpdtio AtrensfiuqERcessang SR BRI FOHE:

B e O

manages 1:115 'aﬁlouﬁ of Shtiid Rrihpit tdotitpie fivaphe GABACléhcoder by gsing thebitdeo

* counter 49,50 4 bt YRR T8 HRlEI St SR ples

L f the liFRSAGHYoAEH RTIAGRSSI NG
an input iR TRY%GS: §ifPB 4430 b i i slfflar b performing parall el

Fig. 1. Iftkﬂmﬂmgnq:treﬂmé s&ge%w Nabtesryesitnt from qithgrfopepublutfer A 42

epcadi t correspondi ng out put buffers
°r°“tputb§é'9rgéji}£ alng “ m tation control/route selection

~ [0079] In &Edsk hﬁtﬂ'hic]@fhé lithitation 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
using the Context value just before the macroblock was processed, which is stored in the

Contexi memory group.
14




switcher 3 5. [00731 In the apparatus 3 0 of 5iA%gu3t’2ob|6

different encoding paraneters are set for a

macr obl ock to be encoded, and the encodi ng processes

Wi th these encoding paraneters are 13 ----------- --

---- -- 7 August 2006 perforned in parallel by the

macr obl ock processing units 32-1 to 32-N, and their
[0080] Alsitt Ruofatioh 6f Sdrléxe tvhémthé hRciobloplils poackdsed &5 188-difaf 33- N.

[00741 The Ijmtation ci)ntrollroute selection unit 34

predeterminphnitial gfatespy by 15EPISAAS Well-a counters (bit counter 36)
[0081] Dat] nglgircgtlgtfgo GREB BB Bldn &HRbdA@%R RRElgortrot &she

ck processing units 32-1 to 32-N, and selects
embedded iutn therizedtr infonmatiowofgitsheatvodenyiputrake its counter

exceed,a hr. I LS t
o) o555 AR B Pt s
the terminal&@@tie@e‘ts]beforggﬁtpﬁgié%tgi sa_l\_rﬁddt{:j R ‘t_fi’fstremtt put from ]E heh

wi.t cher . e detai.l ed.operation of the
10083] In adg e ARe RmoaETRGRGooe g 40 if Tt R B Wl { "o

RRGRE ML BiGhdt B8pER M8y ada, HitcaaPpRabakhtthet Gypalof Fi g. 1.
uncomprasleO?Gl({ﬁ?gn this gtgpar atus 30, the maxi num anpunt of

- compressionfanitsuch ape DPAM AncodiRgimdiut put from the CABAC encoder
[0084] Oth&lo ‘e&%?ﬁé ddﬁhe%%gﬁ@tﬁ?% %i%.%%ﬁ%a}iéﬂ&‘s §th Q@ bhdking AR
Fequest ed encoti ng processing time can be used
the same as $teetappératus 9 ofBig. I.n addi tion, a bitstreamthat can be

ey 10 SRR B BB LS S BeR e

CABAC enébdi‘ﬂ%ﬁﬁ’t RifEHeHopeing pRecdinifd o thite requestehdncoding ent i on.

. In this enbodiment, in additign to the enbaqdi t..0
processing g canie e HRAGY- I G LSSt HECRAB RS PR P
' %ﬁeod%' onpressed raw data of an input

arequestedh}r;ogr?sgggoc |SB%?%£€L|Eded. [00781 What is different
[0086] NestHigwieshowh en apppratua 50 es arpthst ermbefliment sfig vidpeenspdiag at us

of Fig. l.is h L V] L San Jpput
o o e B S PR SRt e by Ll
Fig. 2, a routéfod daa ta/Fo@iphpiestd mdenceddd)ihatinfor md@mpTéssing and

. unconpr.essi on encodi ng.ynit 43 outputs data of input
eﬂmdmgra\‘ﬂdf@ooﬁmﬂ%%ﬂ’%ﬁ@mrg‘ﬂ&%s not subjected to a

i i ' with dle dpfarhi@y\of
[0087] Sm%era @é&h@ﬁ%ﬂﬁ%ﬁﬁ%ﬂ%ﬂs sfithé %aﬁﬁ%if Pk, 4 with e dppar

a to the output buffer ] [imtation
Fig. 2 are algunst tho bameoasttee appuetws phiisuh oaly sitferpnt eneralions Ml Bount  of

. [ g R e

 processing AIRIS1 Ol 01 @Ko alis teart incespessibnalcoding wiicS8s dihe cher 46

. | ect ' t f .h t buf. f B 44
uncompresijon sgpding b SRS AP mATe Pides e Wb et T of
. subjected tdd Sansform! frodebi@ind Bhteopd @Bding) Fhat BXERMtatolahoeplutudfeyBI Ue,

an output fromeither output buffer A 42 | D
59, A limitation control/route selection unit 53 monitors a bit counter 53, as in the limitation

—

control/route selection unit 34 of Fig. 2, and if a bit counter for all routes 1 — N (any of two)
exceeds a preset threshdld value, a signal selection unit 54 selects and outputs an input from
the output buffer B 59. And if the bit counter 55 does not exceed the threshold value, the
signal selection unit 54 can select any of outputs from the output buffers A 52-1 - A 52-N
and the output buffer B 59.
[0088] Also, if the signal selection unit 54 selects raw data from the output buffer B 59, the
state of Context just before a macroblock was processed, which is stored in the Context
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or output buffer B 44 can be selected. [00791-l

case in which the imtation control/route Sel‘fe/ﬂ[thg?(s)thOOG

unit 45 selects the output buffer B 44, that is raw

data, the Context operation unit of the nmacrobl ock

processing unit 41 is informed of this matter, and

the state just before the processing of the nmacrobl ock
memory groif) 16 RestonéiBas Rieatamscfatbngst sfthe Cattextioperntinhmitedf ther t he

Cont ext val of _the ntext o ation,unit, .by. . using
macrobloclPRRPeEAR BHE 5 /AR Fouchoud b 2SR B8l P il
value is ablPloHeTSSGE ik feitokabios, R d8Gkriber fobBe afRRineddl) oTBTIRILY

group. 14 ----- -------------- 7_August Zgggp 00801
[0089] Whey the sighal seleetion upit Spselasts agerinak butis dnd2r hant OBPBEk i s

. i )

s A 5295 ASP, B MRy AR R o
Context of thh €ohiext aperation wii of the thersotadkrpranessingaunit 43- Irinoppikstta ther

not is, enpbedded in he header..i nf t.l;0 f.a
Coptext OP%W%W%H&B 0 g%{%ﬁ}% PISEEDE g‘“@ﬁ?&@ 'IiLI'n ich raw
because all S lsfitdd 35 tH TRAteRIVT ARThntdxd EpdrtidAGnitNhoalt be thenkdne for the

) perforns the term nal procesg befoc!:jl out putting,the
time when angoding ke next magseblagksizin 1t sbedbe Petedgefithy WiRompiEsion

encoding udf GCERbARGA @lﬂﬁ %gm#%sgio&ﬁohésiﬁgﬁnﬂ 8l du§tsaBtvy to
an unconpr essi o enco ng uni t that out pL[t S-raw dat a,
data, but cab elso baancgiies typb of @mprdssion viip suchfas a DELH ensedivguihi t such

as.a.DPCM encodi uni t & her i ons of
[0050] 0‘1‘%‘&6?%@&8?%{?‘%?&5 ﬂit)tﬂg?evﬁegsro %%ﬁégla]\l/%}’ T ?%%g rE.10 ltgliquni t of
encoding a@%@?s £ Qppaidne maiﬂ‘ﬁ‘i@S.Aft he apparatus 10 of Fi g% 1.

! n_this apparatus t max am.unt, o
0091} Inténaeapaﬁ%usp@, mﬂ%% Frowt ﬁgﬁa‘fﬁf &%%W‘EWO&Eg?%ﬁ%eodi ng
CABAC entHih g G 0 Be BREQCIRD g CAARRY, 5d thhilaaequesied édtading

requested encodin rocessing tinme can be used
processing timt caf becusod i:'atlyf.actm%yagmddi a bitsream whishgan bragnceded be

s de ed wi.t hj- ted processing tinme can be
mmare%lﬁf%%g?r.gcefﬁ%g@%e&@xqe?ﬁﬁﬁg. 4 ghows an 'gppar atus 50 as
[0092] Ne;ﬁﬂﬁgfﬁaihoem‘amﬁbmﬂts 60fusiag ﬁm&,mﬁﬁﬁ, asdlgraversus of

. t, resent i nhvention. In thj odi.nent., i.h.addit on
encoding b S T TP AP0 B AL CIOPORE i A b
the CABAG‘{B%@E@&Q%%E% eMBe @gsﬁaﬁdo of PRt 1,ia8d peformpeeEpnessi ng

an encodi ng raw

. ata of input macrobl ch'cﬂ’i'#%ﬁ
operation, exeens fardlep CAYDE procsysingamni §a apd the hmitghon goatr ‘units
] i i i@tigtScddfrol Fi .
Theretore, Gy Ha oy BRG] & 45 Y.L ool ol 31 BRRARARNEccRol |10,
unit 64 are destfiBadenthiogpeticat i ons Wi Il be described. In this

| [0093] In tﬁg"@%%,’@@&cegsaﬁgr O AL IER AR ahl B AR Y O
information input as symbol data are variable-length encoded with a variable length table,
similar to a conventional MPEG2, and are output as bit data. The CAVLC processing unit 63
is composed of the CAVLC encoding unit and the Context storage unit described for the

i3

background art in Fig, 12, and the CAVLC processing unit 63 of the present invention can

~ store the state of Context just before a macroblock is encoded to restore the state just before

the macroblock is encoded when a reencoding signal arrivals, in addition to storing

information encoded by the CAVLC encoding unit, for example, the number of non-zero

coefficients in each bloék of not only blocks being processéd but also blocks already

processed and a value of a coefficient encoded just before this time, as in the background
16




processing units 51-1 to 51-N but also to an 4 a,qust 2006
unconpr essi on encodi ng unit 58. The unconpre33|8
encodi ng unit 58 outputs data of input video
i nformati on which is not subjected to a transform
process and entropy coding, that is raw data, to an
output buffer B 59. Alimtation control/route

storage unitS Fhe cwtvm d#lﬁdjdmg?&ﬂﬁéﬂ bhe.?gs a @ellriﬂb%e-léﬁgm &(ﬁltinggtible ?ﬂ)Fel n the

a control /route sel ection uni 0 [
applied to aéﬂ'lﬂﬂqlf onsfhe s a8 nformratip o his Egpieuigtorage uRft Bty e gtb%)

Context sto¥E G ores 1B B0 stB.tIE of EBMbAL WRLHS used féﬂ Aegh sel ection

unit 54 selects and outputs an Input from the output

[0094] Thedigtitation @ngol unii ff Has onernsuter (bis @gtmt@ﬁswr dsewymherofexceed

pieces of bn?cﬂfa &J['iﬁugﬁrgﬁlt? ﬁé%?%ﬁ ('F?Sb‘}% ‘f“% (i;ga% s r%s{mk’r gg can

one every tidhe fi- O VBO ghrdehsing wiajh Gbuhuufsfbﬁrdaﬁ Emm cbﬁkﬂ&&&seﬁl teeeroi f
hen th t he .si gnal. seletlonlﬂnlt 542% tsraw%rdgfromthe
when ePrB‘f&’F%‘E& agacrphiack styrts; Smbpr AL PIeGe Oy o

output data ﬁoﬁ%@mge oS RR §3 28flbe dWhied fdr SachlRERShIdcR, t he
ext 15 August 2006 nenpry group, is restored as

nt
[0095] If ﬂmwr@ugtﬁla?%wede@meés@mmdtth@sl@&;hY@@s the fiaviiationgentel undt of
64 outputs a Jﬁ@ﬂ@é&%&é& 195Ka ﬂ%ﬂ&?&gg Ekgndg“hérémafﬁe indiRathl tﬁlﬁ the data

noted t etermned Initia ue is
to be encod@ibh mvalui frean @xyiub bedfer i66 abdia pararestbroseting onit 6@.5Thtses cri bed

f.or arat u 891 en the
parsmeter st it e TRR N B bodindiint wSR R shendiEaairerr o
not to excee5 &ekh&kﬂol@f’alﬁe’lﬁd @kt recBbddirg ¢h rinceebidekidatado Eged}iodddm

data fraomthe output buffer, on the contrary

In addition, %w@ubb eCéﬁhéWC%Yedtq*Fefe@?ﬁ@%&’élg@aééﬁlﬁﬁeﬁ ahbififaie 0%¢let he
macroblock %"Eé Qfeb&&kb {hBGirl B d watts ¥or xﬂﬁ:‘r@olé‘cQWaﬁq: {Rled Han

Cont ext ope lon unit$ of the ot rmcrob ock
_anewencoqmgmmtwgommp@ 51-1 to 51-N. This is because aII

0091 o8 i e RO B B BRERALET

encodmgar@ﬂleaamastthmm’ﬂﬂsQOKfBﬂgaIts I't should be not ed t hat

t.he unconpressi qQn encod unit 58 is n mted to
[0097] Tn By phis G B e RSt a Pt Ao e A Vo L oBtAEs: o

unit can be AR foldHe-tEA Akl r@d& fo Mme‘?{este@ma&%ﬁﬁbpn uni t
such as a DPCM encodl n O her detail ed

 processing (ppaaa b 5upd saisbicieing duiPg gD adktsrgy whicthern bedeced gns
 within areqti%teﬁpi@%gsm%ime%g%g% tar e the sane as the apparatus

n this apparatus 50, the maxinmm
- j0098] Furthﬂsrpmni)t afly thatappatraadoet Hig) dtiut dled the byppatatiseoni R @ to EABAC

encoding unit. can . be linmite rji ng encodi.n so t hat
the CAVLC PRI G 50 o P LS CARAS PR RE B 18 oo
~ operation is SlshHié LA debdfibed Hovd BtthisieRiBodithell. ERiePRMEWMAIVLERR id€
' encoded w thin a requested processing time can be

encoded as 1gyideta; the CAOT L prresssing mritydoes nafhevis Comexd Sydhemensotdock,
ot 8 L Rl s 08 e YRR JIGRE Vi
kinds of methpdroes be mpliadyiprovéd:d that st edding apparatus and a decoding

| apparatus are synchronized with each other. For example, the number of non-zero

coefficients existing in blocks of a macroblock encoded as raw data can be takento 15. In
this apparatus, the maximum amount of data to be output from the CAVLC encoding unit can
be limited during encoding, so that a requested encoding processing time can be used
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the CABAC processing unit 13 of the apparat us 710,k 2006
Fig. 1, and perforns the sane operation, except for
the CAVLC processing unit 63 and the linmtation
control unit 64. Therefore, only the operation of the
CAVLC processing unit 63 and the Iimtation control
unit 64 are described in this section. [00931 In the
satisfactorilf-AYlaGdifo 0.k irdigh whith cdhe decmide withinfaxeqmbtedproasseing
) quanti zed coefficient information input as synbol
time can be g#PY- ar e vari abl e-1 ength encoded with a variabl e
[06099] Nex%,ﬁ%%@h&@pﬁtfa pardful B 8f a VileRinERMAREH deostihg afbiedius o e ar e
output as bit data. The CAVLC processing unit 63 is
present invegiionxsswspanfing hetheanpantusacefdiiag takig 4akgheuid bepmiediipt
o] Iy b d ' e : L. Fi g.
the apparatufly U3 14 bigh B oAbl iR iR e 1 O
for the unit, ist h@hihi @ppazatis 30stf Fige 6tdbes ot sflevt @ fouion e xtcompsessibef or e

] a robl ock js. encoded to.restaore the state,just
decoding w8 RN FHER S5 G SHATOR 41 et WIRERP R BLIEodne, o
unit 88 and fHeGRAE fodikd vhRtInSay Hofbestebiiédn to storing information

encoded by the CAVLC encoding ynjit, for exanple,,.the
[0100] In theipppareiv §O BHE oA STSEsEBIp e feAtel i IPBLAEH aseERd BIsH ot

. . e Percr I y
ool B S St et g
encoding métbddjudgenheng utif 3 an myersmtrasforingrdcgssingrait B8, #FCABYGst

.20 tarage uni;t.. The VLC encodi ' change
procesing )0, Bia it s B SRSl At s o
[0101] Fixs§ ¥Whe® broceing bedoR Slasroblock Sthidy, tRtrngte sdlgotion tukits81(Rt ext

storage unit. Note that, th& g%ntext,stor e unjt
select a routg O e CABRC Pricessiae vait 82-e Tt CABALIRRoeTInETHY d5e § or
symbol emb%%%eﬁ% a (I%QQ% inﬁfb%ﬁﬁ%wgl)lét@é b QhcfoPRck Rlrawdhia oPfothas one

nter 't counter . for the nunber of i eces of
before decodling thetanacrehkogditont the inpuHtsteen. Gnp ifdlseensoding mathed 63, and

. [ t hi ne. i
st ASOEER g e e SRS TS S
the uncompfegs&i %elcb@inz &iti.iOSSt, W?I%ﬂ Iﬂ&fqmtpmt ﬁﬁﬁJ ﬂmgmrrl;gmp&gsiimﬂmgﬁng fa

. crobl qck starts. erefore, e, nu .pi eces o
unit 88 25 2 S P65 OHY U o TR SR A i VB e
data througle SEALIEALth QEco8RE NIFTRCERBMBR sionldeiido Wit 88115 Selévpddher 75

exceeds a predeterm ned threshol d value, the
state of Conkgxprpf the Confextopetaon wnit 12 of ghe GABAGpsocassggwnit 82 maymat r ed

t B i ' " i i.ndi LNg
e cangd i AT A PR b Ot Sl e
rule, providedhhieit isGPnodiraizad péth dimadperatise bf the GABAG préGssifignenit on an
aramefer_setting unit 66 th

encoding axRRRB Siden i Eiieare 10t b mribnraB fof Serafidi maproblogk

in the same pRORE fRRMebARA L4 85dPloth pradeemad viles, f vt RBanigie o di ng
on macrobl ock data to be encoded. |In addition, the

motion vectonefarmadselflodkruneenprpssionrdseaded st 108, rrslarTarartiorkdyRsal
 settoanin S%n%cﬁg%.aﬂis Pﬂt 'cﬁﬂﬁu&gm%ﬁ'ﬁe aﬂ?'@%hge? bReHed Eapg 'kse ncoded,

ng or'ed erein, and wait's macr obl o dat a
synthesizedevithoeaicoditdupparatussidencodi ng paranmeter to be input.

[0102] If the encoding method judgement unit 84 selects that macroblock data is processed

by the CABAC processing unit 82, an input bitstream is input into the CABAC processing

unit 82 successively. _

[0103] The CABAC processing unit 82 decodes and outputs header information and

quantized coefficient information from an input bitsiream, as symbol data. Specifically, the
' 18




[0096] Qther detailed operations of the apparat ug&me

of Fig. 5 and variations of a unit of encoding

the sane as the apparatus 10 of Fig. 1. [00971 In thls

apparatus 60, the maxi mum anount of data output from

the CAVAL encoding wunit can be limted for one-tine

macr obl ock processing, so that a requested macrobl ock
input bitstreﬁmds:ﬁmbﬁded)dmﬂ)ydthhBA&MOM it Ychased; dmyConfept

information i e Bt oBrradil il o e B B e S ROO s ™ "
uansformedﬁh%ts?ﬁbmalrdg{tﬁ 3221: J%?Jtéélbﬁﬂﬁgﬁ?%aﬁ]ﬂ@ms Thdé Cértitext oflerktion vaits o

92 updates Gariged 6P gn A PRETAHAAI S8 B eEs oAt G Ve g
symbol datag:rugﬁf ﬁgfngﬂe Hde ]ﬁt‘fbﬁizhﬂoi unfRE! Al oﬁﬂmtsihet (ftﬁlte%@{@orﬁfatlbﬁl at

now I n i s enmbodi ment . However ,
to the CAB A€ dealdingakiti98. medn aEthe SARE processing @mﬁ_&gs under

cessy xt for the
description ﬁfif ojg%ws# C]?H‘%gd ?a%ﬁ% or updating Cont ext
j0104] TheWhiseriamsfoat BrotssignaatiRdhesfoanis dhqutxdﬁfonnmbrse\mnmnd

ki nds of net n be applie hat.. an
motion comgensaiR BR ?agtﬂugﬁ)&ﬁﬁl% %h%f %i'ﬁ %‘Pf?é‘n%t}"é‘ to
decodeand%?tﬁﬁm&%' skaslsW th each ot her For exanple, the nunber
non-zero coefficients existing in bI ocks - of %ta
In

[0105] Therltaitatioh owriobwndicibdas afirst savnira for thenmmbher elpicess ¢iPity
to be input %ﬂot t% ?%?g?n&e??jdm géaefﬁH z Oéﬁoﬁg@ﬁ{{?ﬁer ®r M@lﬂepoﬁﬁeces

ng unit can [1mted
of binary dathiitig (sineanicnls), and mdmsesahef ﬁxqtmmntedbjemm@mrn gime bit

roc ne,.can 17 7.Augus 6
* data s inpubipgq §é§%ﬁ4@9@®%‘lﬂé@3} °fe%i‘e%§h?§ %‘fa Bho%an be
every time 1859 d8d lé/ux%d% k from mmabaﬁcaﬁ@g:@ﬁwon qm-,sema- rdsetto
out put . 991 Next, Fig. 6 shows an t us f a

zero when the n@gessmg efthab%mzﬂétfélaﬁ meprellonkisrtss en %r
‘pieces of m#%@f%ah@ gutﬁlﬁrd%ﬁ%@ g nﬁ@r&bﬂ)(ﬂc %&Qﬂ%@iﬂﬁéﬂe&fdﬁ@ it |

shou e noted that the apparatuses of
90 can be chimed. | and Fig. 2 do not have an uncorrpreSS| on

enc i u nit a ro ut t
[0106] Ifa% S caffcef%rs g prege alérgﬁlo% éﬁﬁegl%m afion u?{erolt\%ﬁa
86 perform#é}f&'ﬁﬁfcéﬁﬁigo Whis d@6QstbdREsibédn sBiP.a detodingaaswss ancevnd h

such a situation is.clear, the uH 8npreSS| on den(iodl ng
start the deqpding peeressrgain pleraslipehardsr of RIS hgaderaITies,;OF 3 O

make a War \éhﬂj E&&ﬂ%ﬁﬁﬁﬁ%&l eﬂé‘ Oéeg&‘ggo?ﬁﬁj Ih Al WS o he@ecddir préoesPean

strea IS 1 nput and a decoded vi deo
bekepthﬂsougﬂalermsprommg The apparatus 80 of Fig. 6 is

_ onposed route s I : odi ng
0107 1o GEEREREN B 0 Aty AP LIy WnHRikSoltbar i npLARRLE
decoding uit %&n&&ig%cddﬁigtcmﬁse contrOIASS thpteweleﬁ:s iamguntiof dat82, a

limtation con unit 86, the unco reS|
excceding {3 G HHVEL 91 1 BB CF ORIl the SAREORR ORGP e

Koodt@pice Eﬁg%ﬁ@gﬂlga@c&m ct| on units 81,
beperfomg@ghsg?&gﬁ%a?oute gf tsse CABAC procegsn ng tﬁnlt 82.

[0108] In disiogABAIM{SativoessiohynitiRE is I@Pneseses suognted in the apparatus
80. In this case, the amount of data input and output is not monitored in the CABAC

t'l:

. encoding unit 90.

{0109] Also, although the apparatus 80 shows an embodiment of a video information

decoding apparatus of the present invention in a case in which CABAC is applied as entropy

decoding, the CAVLC processing unit can be used instead of the CABAC processing unit as
‘ 19




synbol enbedded into a bitstrearn, indicating LQﬁZOOG
a macrobl ock is raw data or not, bef ore decogi ng the

macrobl ock fromthe input bitstream and if the
encodi ng nmethod judgenment unit 84 judges that it is
raw data, the route selection units 81, 85 select a

shownin e Fobont o] GE e nEatie cofsrlBSbien fobBbaY

processes wﬂl lie HBtiahedaudd e ap e v&y stllia$ ak Héﬁubegll]ﬁan
ing unit 88 obtalns vi dat a

essi on deco
emb“«““ﬂﬂ%&%@ Jingappramst Notedhascrimiarinte thewgcQﬂlmgﬁPpare@s,| aon
5 f
o S | AL P e P R LR

data is previgysly @fineday not be changed, may be initialized with a

v or be .changed with anot her

0110) N R ER AL REG1 Ristpam BhoolBsringd Searsipacimeneon wil
be shown. ateadribedisocfer, bbte dGARBAENRERE $6§ biltreatR hid QW B ca8B60di Ng
aratus side. In addltlon at this tinme, a predictor

enceded imjhpresegt inration; Hyreforsehsndtsinformatipn indicatingwhethir dheur e t o
macroblock Easdﬁ@@éi@é’de'd%ﬁ By d%a S&lot 1sQade {vﬁﬂﬁfs%ﬁﬂbvpe%dqy (N Uhita oF OF

exanp noti on vector a macr
compressed, hig é%r Mﬁnﬂ@a dnfticating theﬂleltammobmw has lmn endidetis

Thi
o 498 gl BRSO e BSOS e
informatiors yﬁmmremlx,ead)mnr&akn anheneedi iﬁgelﬁpﬂ SdndhelSdethatRoblddRd 021 | f

od| d judgenment unit 84 selects that
processedg@%ﬁ %a%{]:'ﬁ&’f’g ‘processed by the CABAC processing
[0111] Furthivh,!thi8 BpeciiBationRBw4 da8¢ frBARLh h&ﬁ%ﬁtsggﬁﬁ%gﬂ&&%ﬁg

cessin unit 82 successi vel

method aprﬁwgé%%@ﬁ% lgshis adiiod grassdesntarmontion bpe saabeohlbek. If this

specxﬁcaudnrﬁlgi?}]fng%'to%l %&S?\{Zﬂn ng%&&&% & gi%&% ﬁeatgeg,t e&co%g%g]le%h] gsacfapy ,
be mixed andithe en@difig methods caa®@Epecifieduon akmihtesdrrpmﬁ‘b bésis.

e Xe

raw data (tHPis, aﬁ;@bdtlélgﬂﬂjif i) 4 BRbIedSY Bf@ﬁ{b%eﬁfgﬂ :tJ‘n%g 'rtegléunal process

tr 0 nto synbol dat a y
of the CABAHAF ?Qﬂe ﬂbﬁ{’ i theprrsentinventian befree teirondatnis 92
encoded. updat es Cont ext based on the binary data input into
the inverse binarization unit 91 and synbol data
[0113] Furigr, fra case nrwhithe bitsireans is dpcovted b;zéttl&ﬂarmc tiei Hits@dam Bnd

- composed o?%tglﬂggd&gﬁ %é?ﬁ{’f’%gf’%% t X on Mgg@%ﬁfﬁ?? ! gg

encoding umsaﬂdmﬂmdmgdrﬁi% exdepd & Pﬁs&ﬁhréﬂx@tdl v@ﬁle BreetOfin JAdHidECR Jvaked
hich th ? %} e baqu%ﬁ‘?%%%alt [ 01041 The inverse transform
n HPEHERR 15,54C tspeaa Brepmpened abdte %a&dogﬁnotumﬂceas:e

bit H m R CA! Lih 1 Lt
it counter 8Edutp VIO @RoBRIRE C Ut Pf&cbtf‘ ] {n@ p resct

i nformati on and quantl ze i clent | on,
threshold vayese otsen rawh, wilh pitsireamnsietihe pryseat mver{t:ﬁﬂ,(lﬁﬂdébhsfdnmamdrat | o n

encoding appRiAh Bhd 4ARlbo- e BAfortebhif sk Bhve'Sfuatdifee BERSE: ©F

) leces o
decoding processing time.

+ [0114] By limiting the amount of data to be input to/output from a CABAC encoding unit
and decoding unit and by encoding uncompressed data, a video-information encoding
apparatus and decoding apparatus have a guarantee of a fixed processing time, thus making it
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to be input into the CABAC decoding unit 90 a
second counter for the nunber of pieces of b?@u@uﬂ2006
data output (bit counter 13), and increases the flrst
counter by one every tine bit data is input into the
CABAC decodlng unit 90, and increases the second

one every tine binary data is output from

. t
possible 1 W@%@A@%@%a BPrgaRifR of tagprocppringdime Jﬁtﬂé‘?‘&mil:é‘g%iﬂmﬁ

effects car? dbiapfe@ i 4 BiRe B WRER @Amafs ulelGosRBEILPBABACO! T he
macr obl ock starts. Thereby, the nunber of pieces of

i nput data and output data of each macrobl ock in/from
t he CABAC decoding unit 90 can be counted. [01061 If
any of these counters exceeds a preset threshold
value, the limtation control unit 86 perforns error
processing. This error processing can stop a decodi ng
process once and start the decodi ng process again
after a slice header or picture header arrives, or can
only nmake a warning and keep the decodi ng process
going. In addition, the decoding process can be kept
wi t hout the error processing. [01071 In this apparatus
80, the anmpbunt of data to be input into/output from
the CABAC decoding unit 90 during decoding can be
controlled, so that even the anount of data exceeding
-the maxi mum anount of data is input or output, the
error processing or the like can be perforned to use
a requested decoding processing tine satisfactorily.
[01081 In addition, the [imtation control unit 86 is
not necessarily nounted in the apparatus 80. In this
case, the amobunt of data input and output is not
nonitored in the CABAC encoding unit 90. [01091 Al so,
al t hough the apparatus 80 shows an enbodi nent of a
video informati on decodi ng apparatus of the present
invention in a case in which CABAC is applied as
entropy decoding, the CAVLC processing unit can be
used i nstead of the CABAC processing unit as 19 7
August 2006 shown in the enbodi ment for a video
~encodi ng apparatus. The description for its actua
processes will be omtted because. the apparatus are
very simlar, as described in an enbodinent for an
encodi ng apparatus. Note that, simlarly to the
encodi ng apparatus, a nethod of updating Context in
CAVLC for a case in which macroblock is encoded as raw
data is previously defined. [0110] Next; an enbodi nent
of a bitstrearn encoded according to the present
invention will be shown. As described so far, both
data conpressed in a bitstream and raw data can be
encoded in the present invention. Therefore, header
i nformati on indicating whether the
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macr obl ock has been encoded as raw data or noy Aygust 2006

added, which is followed by raw data or conpresSed

bit data. The information indicating whether a

macr obl ock has been encoded as raw data or not is

di fferent depending on a macrobl ock type that is one
CLAIMS_of macr obl ock header information. Conversely, a

‘bitstreamin the present invention can include

macr obl ocks processed in different encodi ng nethods.

[[01111 Further, this specification shows a case in

L. dnndse-intorraationenendingspparatps fog engeding acisito signalneompriging:

firsR RiRhrlsFGk & lyﬁﬁcrm‘ EfR-REK bsnsRg nfaﬁﬂgli r é%] an gr mat i on
of thse mggro. ock. 11 1t |&s spgﬁl? |cae‘1q%en il othation
generate a frensietthed video sigedli ce header or a pi cture header,

: ' hods_ca e mxed_and the encodin
oo R TR 3 BB e o B R o i s
mefr3 Faitouhtinghaater sfi@essitingmd dith efid QXITRLS in/fFBGsaR! ock
q type) is encoded by CABAC and the raw data (that is,
Second mearlss i yed- 1 ength bit string) is encoded, a bit subjected

in 4 dsd IASVHIEY tH% &ﬁﬂﬁteﬂ hRRE&Df plebeslo? ﬁnegﬁ%ﬁ:?th or {h? ﬁlgtlb tal N @

. bi tstream of the present invention before raw data
exceeds a preset irpslndd valug ipprmgsertbedtunisiof encnding, dbsdata is nahiakedn aa data

' . . the. bi t.st.ream is
to beencodtuid Atk BEAP B 0t Belrunpl¥T o2 BFE 2B er
applied to thovidemgignaland out put of the CABAC encoding unit and
decodi ng unit exceed a preset threshold val ue preset.
In addition, in a case in which the bitstrearn is
2. BRoadiRdnfokhgionich dri e RIBRRRG0 Chaiglal duib@t does
: ,(fﬁ%tp make any bit counter for output of CAVLC encodi ng
said fReedingprogespdificrng frem dut rpliohby said Grstueznsppelise

iffrent edo U8 PRboNAD YR vidkD pobiGi leliethdl, DI LSt eams of the
a vi dae

present | nvention, o-I'nfornati on encodi ng
apparatus and a video-information. decodi ng apparat us

3. T AR Eccme hebariitpee e da K o, Boo o
saidtent@lingoptoceks diffend IRAGaLHpAEd BPsaitMidst maRe i GBGRAEIRTess

nit. and ngodi ng unconpressed data, a
Pmcessmtﬁ??ﬂ‘é@?ﬁ#ﬁhfﬁ?ﬁ%ﬁ“@@éodi ng apparatus and decodi ng

appar atus have a guarantee of a fixed processing tine,
thus malcing it 20 7 August 2006 possible to realize
4. The yedppdufomnation ancgdig appacaiusciceortiimg po G dj whertinme. | n

: . effects.can be obtained in a case in
Smdﬁ%%@%ﬁ??@@%ﬂ%@%ﬁof CABAC. 21 7 August
2006 CLAIMs: 1. A video-information encoding
at, for encqQding a video signal, conprising:
5. ﬂ%%ad’eo-nﬁgrma%on encogmg agparatus according To Claim 1, wherein J

said prescribed unit of encoding is a slice.

- 6. A video-information encoding apparatus for encoding a video signal, comprising:
first means for applying a predetermined transformation to the video signal to |
generate a transformed video signal; | _
second means for applying an entropy coding to the transformed video signal; and

means _for.counting a number of pieces of output data from said second means;
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first neans for applying a predetermn ned 7 August 2006
transformation to the video signal to generate &
transforned vi deo signal; second neans for applying an
arithmetic coding to the transformed video signal; and
means for counting a nunber of pieces of input data

and out gﬁ data in/fromsaid second neans; in a case

0§ FESGH WCHCT the Ot bR Aot the @i deth cxdeedsiapreset
threshold whidedn @preséithe@ Uhip Bf erd@dify, 1RGRSS ﬁotq%l&ﬁ &S &%ﬁ#o@&%ﬁpo%leg
ng, the data |

.yal.ue in a prescribed unit of encodi
and the Vl%armfma’kaéwn gacodingapparguigoenses thedvidaodiganl a8 an ontiongressed
data. process differing fromthat applied by said first
nmeans is applied to the video signal. 2. The
vi deo-i nformati on encodi ng apparatus according to
i.m 1. wherein ai d encodi ng, _process differing from
7. EhE oG oot SRpRERS etk P nast, wheigit { or ent
saidpreslbeduitestRaidats it @miahebliigdeo signal in the first
nmeans. 3. The video-informati on encodi ng appar at us
according to Claim1l, wherein said encodi ng process
8. Aividesly ' ' irst ns .i s.an
T e R T e T S
comprisilgipans. 4. The vi deo-informati on encodi ng appar at us

' Lan 1. erein- . said prescribed unit of
frsERE00 Aol g o Bifintio R00igs o e SornrBed Vol on
generate angnittookiticgleaqpdisighdls according to Claim 1, wherein said
rescriped ynit of encqoding is a slice. 6. A

S‘“’“‘sﬁddlée&%l? ﬁ’r BPHLfaaflg B Rredeiermnsddtansfpamation o the arithmeticidasgded
signal; andvi deo signal, conprising: first means for applying a
predeterm ned transformation to the video signal to
meﬁ@éﬁ%ﬁﬂ‘i@n& appugherfod pivess of ingetdatd apdadutpus datoindfone sid fifsor

decodingnﬁﬂﬁE ying an entropy coding to the transformed video
sighal; and neans for counting a nunber of pieces of

in agerepuwhightie counted suiisr sfysiars oA iut &fa o thY\EHiSE dRQ06
_ ' se. i n which the counted nunber of pieces of the
excoeds a ilo B8 vl Berscrtbec it ok opadiet, i daiaahetdaken apdeta
to be decodpd aiiqletfoesh dtRbdefinbd &A% pRlicBdingt he data is not taken as
: data to be encoded and the video-infbrmtion encoding
apparatus processes the video signal as an
9, THBGRIERLBSSES : ] - nfor mpti.on.encodi ng
..apparat us_ac 8%?%}0%‘% ?%J %@Lgsl a#cg,gﬁﬁkoe{:%nﬁng’ vdigrein
said preseriheil oitl of pricoding isemmortbigki s a nacr obl ock.

10. A video-information encoding method for encoding a video signal, comprising:

first coding applying a predetermined transformation to the video signal to generate a
transformed video signal;

second coding applying an arithmetic coding 1o the transformed video signal; and

counting a number of pieces of input data and output data in/from said second coding;

in a case in which the counted number of pieces of the input data or the output data

- exceeds a preset threshold value in a prescribed unit of encoding, the data is not taken as data

~ to be encoded and an encoding process differing from said first coding is applied to the video
signl. o . _
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8. A video-information decodi ng appar at us for7@g&ﬁg{gﬁm
a conpressed video signhal, conprising: first neans
for applying an arithnmetic decoding to the conpressed
video signal to generate an arithnetic decoded
signal; second neans for applying a predeterm ned
Iltﬁﬂﬂﬁ%QEnn%Qﬂp tgxghe ithnetic decoded signal; and
nmeans ror coumrHyTE pr rrodpg e Bidee signah somprsing:
firsh boting & r8ddtdHnirled MadRbithatibd Rt ! ied N
for % C seF?ﬁ&ﬁﬂ?%h t he counted nu#%%ﬁﬁzﬁﬂ%ﬁ%%@%uﬂ?ﬁgﬁgé
transtormg ﬁﬁ%?sﬁﬁﬂé or the output data exceeds a preset

bm&ﬁm@ ' j ' encodi ng, the
Sﬁcda.ta i S n%lpﬁita g%ﬁcg@oggjﬁg%t{hgﬁ%nés%%%g{gaog W8Pt or ns

coygpting a oanbat efipieces of ogpwicletafiongsaidsecdideroding means;

s Vi - ti decodi.ng a ratus gccordipg to

in el B B o5 PR R il Bt et 1
threshold valuetie 2 piebaibld udifof ehcodintle Breidafgd ABLkeR - SARLLIRYnFRLNOC

dthevidf oL_encadin a}_&\él deo signal, conprising: first coding

an 33"&%@0%@%0 ERpPRtwaogepssh e yiden sigoal a5 an mivempregssd
data. signal to generate a transforned video signal; second

codi ng applying an arithmetic coding to the
transfornmed video signal; and counting a nunber of

12.PA SRES; ' tput..data in/fromsajd
12 QL SRS Y el By AR SrRestiies Hediber
comprisingof pi eces of the input data or the output data exceeds
reset threshold value in a prescribed unit of
firs P PR et dRingR f cambesseed viden Sigaslémcoded
generateamﬂm’ieﬁceieﬁﬁéﬁﬁgnﬂ’f ocess differing fromsaid first
codj ng.. i plred to the video signal. 23 7 August

IS a
Sec codj .appﬁfmg@éaedemimﬂ@trmfp@nﬁmm@ arilitheiid decoded
signal; andencodi ng a video signal, conprising: first coding
applying a predeterm ned transformation to the video
cousfingrferfumbenoficres atltmplm dath eahedtmrt ded in/fr 0 Gaidifiga ﬁbdodjng;
: codin N n_ent codi n o the
o R U DR iR ol e i f BB ikt faorahnanmt ot
exceeds a ppaseidireshold wiiieit b petadribell DRIND BRboHIRE BRNG1GO Hot ikl a0S
tobe d dl% case in whi ch t-he counted nuirber of pieces of the
- ecody F&Rﬁfa’a%agﬁ%f@@a%er@rw@wng-threshol d value in a
prescribed unit of encoding, the data is not taken as

data to be encoded and the video-information encoding
13. Asvideosinfesmptioncanserting apperatus ferensidingal vided sighal, comprising:

a ﬁrk’t'?:ﬁ@éf%reaf)ﬁﬁrglg a predetermined transformation to the video signal to
generate a transformed video signal; |

a.second coder for applying an arithmetic coding to the transformed video signal; and

a counter for counting a number of pieces of input data and output data in/from said
second coder; '

_ in a case in which the counted number of pieces of the input data or the output data

exceeds a preset threshold value in a prescribeci unit of encoding, the data is not taken as data

1o be encoded and an encoding process differing from that applied by said first coder is

applied to the video signal. '
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data. 12. A video-information decoding nethodﬂ]mgwﬂzoos
decodi ng a conpressed video signal, conprising: “fiIrst
decodi ng applying an arithmetic decoding to the
conpressed video signal to generate an arithnetic
decoded signal; second decodi ng applying a
1&pﬁ§gﬁﬁgﬁﬁined.trans.ornation to the arithnetic decoded
I'ghal’; ‘a

AP S APRY AR pecgrding toddaimgd, Whgsein dat a
saidertboding pricedaliffering fbmanat %pﬂfégbfﬂyrsﬁih 804k gﬁ%i]gs % Ei.éf@rent

. _case. in i ch the counted nunbér of piece
en°°dmgpﬂﬁmﬁfefépaf$gvsﬁaﬁlﬁ@lwbﬁﬁﬁtma exceeds a preset
threshold value in a prescribed unit of encoding, the
data is not taken as data to be decoded and perforns
15. aThervidpstinfosgationcosodingeppastingscortithg 4 Oldislda; windeln mat i on
: ' Us.for, encodi a .\ deo, sjgnal,
suEREBHLE frBRRRURHE bR AN BY s it oo ncomprss
process to e eullet signaliethetfirbedfenr mati on to the video signal to
generate a transfornmed video signal; second coder for
applying an arithnetic coding to the transfornmed video
16. ﬂlﬂﬁﬁeh—iﬂﬁﬁnaﬁoﬁ‘éh%ﬁﬁn? apPrat OGRS 3 CUT RS wilf i €CeS
. Of |n€ut data and output data in/Tromsaid second
said epstibed ynitpf enepding ds amnaczoblodke count ed nunber of pi eces
of the input data or the output data exceeds a preset
threshold value in a prescribed unit of encoding, the
17. J&e aideg-informatioh emcoding apyatatust 0cdiding 6 OLEA 13 ehefih .
: | racess. differing fromthat applied by said
said |C?S§Igbeco rogF%m Ebﬁ%@ae-to the video signal. 24 7
August 2006 14. The video-informati on encoding.
18 gE%graI s according to Caim13, wherein said encoding
-m@ s WImeRet ¢seding annaeiva forgpprding vigeossgndl, ﬁd:mmisir;]g:
a firStQA84r foPRp &@m ) ar.aneter. to the
vi deo si gn{ayl%cgl é;pr?c}?fe | rg&;%ra%sgd&é]rg%%t&fﬂ cosignal to
generate a tigngfernddifidgorsignelon encodi ng apparatus according to

EEEY M e R
a coprterdaseunting Heurviedl 8piccegoRJutpud dith Brobd dallse&nd %B%erfl 6.

. The,video-infornati gn encodi ng apparatus according to
| maassw%gf? e Py of P&rcé%@f?thwamt_rﬁata eg¢eodrardiong i S
threshold value'TH @ pRIREE unit 6F enbbifing! gﬁﬁﬁﬁ ig gl&r {8 29 ot R U B

., apparatus according to Carm 13, wherern
a1_1d the video-information encoding apparatus processes the video signal as an uncompressed

- data,

- 19. The video-information encoding apparatus according to Claim 18, wherein

 said prescribed unit of encoding is a macroblock.

20. A video-information decoding apparatus for decoding a compressed video signal,
- comprising: ‘
a first decoder for applying an arithmetic decoding to the compressed video signal to
generate an arithmetic decoded signal;
a sepond decoder for applying a predetermined transformation to the atithmetic
decoded signal; and
o _ o




said prescribed unit of encoding is a slice. %8,.6st2006
video-information encodi ng apparatus for encodl 8

vi deo signal, conprising: a first coder for applylng

a predeterntned transformation to the video signal to
generate a transforned vi deo signal; a second coder

ntro cqQding . to the t ransf or ned
a"?Fché gg&é‘t‘f’,&g BeT of Pletien atanp thta e AU dptanAramenid  of
first decod@t eces of output data from said second coder, in a

. case, in which the count ed nunber of pieces of t he
In 2 REG IR the ewated gumberof pisess of theriamih ditelonthe aetpitat
S. not take
exoceds B v oGl ERR A r dd P AR BE B g
to be decodggjgad perfrsmpe predefined etrdreprodesnp. si gnal as an
unconpressed data. 19. The video-information encodi ng
apparatus according to Caim 18, wherein said

21, (Ftesddeotirfrmtioh dafbdiag gptirﬁes 4c2ordindBE CRRh 96 kvheftin A

vi deq; i pf or mat i deco apparatus for decodi ng a
Sal 4£5 Froed %@gm%t%ﬁﬁwmm @emprising: a first decoder
for applylng an arithnmetic decoding to the conpressed
video signal to generate an arithmetic decoded
signal; a second decoder for applying a predeterm ned
transformation to the arithnetic decoded signal; and
25 7 August 2006 a counter for counting . a nunber of
pi eces of input data and output data in/from said
first decoder, in a case in which the counted nunber
of pieces of the input data or the output data
exceeds a preset threshold value in a prescribed unit
of encoding, the data is not taken as data to be
decoded and perforns a predefined error processing.
21. The video-information decodi ng apparatus accordi ng
to Caim20, wherein said prescribed unit of encoding.
“is a macrobl ock. 26
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