TITLE OF THE INVENTION VIDEO-INFORMATION ENCODING METHOD AND
VIDEO-INFORMATION DECODING METHOD BACKGROUND OF THE INVENTION SUMMARY OF
THE INVENTION 100011 The present invention, like recently developed standard JVT (ITI-T Rec. H.
264 ISO/IEC 14496-10 AVC), relates to a method, apparatus, and program for encoding video

informaticﬁ}T Ed()% pehedsARRafaNS, and program for decoding video information used when video
information (%ltstream) Is received through a network medium such as satellite broadcasting, a cable

TV or the Internet or when video information is processed on a storage medium such as an optical

disc, a magnetic disk or afigshdngrersnheraReERie IR W@ﬁ%ﬁ\fﬁrough orthogonal

transformation such as discrete cosine transform or the Karhunen Loeve transform, and motion
compensation. DISCUSSION DEGHEEAGUE ROUNIE{B002NRdEHRYBr both of broadcasting
stations providing information and homes receiving the information, it has become common to use
devices that adopt a method such as MPEG to compress video information through orthogonal
transformation such as discrete ¢&3fnk {rBRS0YR, Gind Holidiy Ebhhehsation, utilizing the redundancy
of the-vidga)n{eimatien: fareffigiepiinferpnation transmission and storage, by taking the video
information as digital information. [0003] Especially, the MPEG2 (ISO/IEC 13818-2) is defined as a
general \[RY bricsdmesentthoutond likoueriptissder aboped sppliad iy fof g idsBimn s 24dd for
consum | i reatinter i ivel i - and. standard
sl s A B e e,

compresgi&nrsidoanandigingtiulity apberaas.cs beogsalivéd, deposiagpikscoin Bssighingissteriaced
mages g siandatd isnoltion Abaa0n PR pixelsa LAl oL 0 MROR.BI ReRssign)

igni
) 1 i
progressively scanned images of high resolution of 1920 % 1088 pixels a bit rate o § tg Mbps.
broadcasting, a cable TV or the Internet or when video information is processed on a storage

medium such as an optical disc, a magnetic disk or a fiash memory, the video information
compressed through orthogonal transformation such as discrete cosine transform or the
Karhunen Loeve transform, and motion compensation. |
DISCUSSION OF THE BACKGROUND
[0002] Recently, for both of broadcasting stations providing information and homes
receiving the information, it has become common to use devices that adopt 2 method such as
MPEG to compress video information through orthogonal transformation such as discrete
cosine transform, and motion compensation, utilizing the redundancy of the video
information, for efficient 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 prdgressively scanned images, and standard resolution video and
high resolution video. By using the MPEGZ 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 § Mbps, or by assigning
progressively scanned images of high resolution of 1920 x 1088 pixels a bit rate of 18 to 22
Mbps.
16064} 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
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[0004] The MPEG2 mainly encodes high quality video for broadcasting 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 bring high needs of such an
encoding method, and therefore the MPEG4 encoding system was standardized. As to a video

encodinoumeifiag, isapdad wasARRiaued AR EHAleRab I aNd AR RS it 0:3 fp December
1998. [0005] In addition, recently, with video encoding for video conferencing as a first desired usage,
a method @8 Iéandyrtizeiy A e WHico atebpEretaadats s eyl iw treingroteaddzs titatatOoahpared

with conventiona enpeding sysiemsakich,8s,MEEG2 and MPEG4, it is known that the JVT can

provide hé?her encoding efficiency although it requires more operations for encoding and decoding.

[0006] FiP%2hdwatdigenciencedlsirittisiies angriivgnmmitmorrafrronig aspalistudethatrealizes
video compessianwith othegenal transformationssuak @atie disseels %%@ﬁg@ﬁﬁ%}lrm or the

Karhunen Loeve transform, and motion compensation. As shown in Fig. 8, a’video-information

encoding BppaIdass 160 e s acar sRtaND! caRonasyoEms serbay MBREAgaheMEGfer 102, an
adder 103 ; aproraagenakiansionaonpibA0A R SaRFALIRN HIH0R.R 16X pgﬁse&%?eding unit

106, a storage buffer 107, a dequantization unit 108, an inverse oithogonal transtolination unit 109, a
frame mERFEAAAE00E sherAG-REd BserIE¥mpensation unit 111, and a rate control unit 112. [0007]

Referring ¢goio 78 theriR QO%'&\‘;%EBQ r&Qd:0RNYR1LS é'&it[b%%‘f@ﬁ&ﬁ&nélégﬁ?n% %@%ﬁ%ﬁg{ The

screen rearrangement buffer 102 rear:%r%ges the frames according to the GO _ ctures) of
video coRpPHEESHASARITRRIGSH GvEinutieaenal basivaraioncrcy he berdisaretaensmgement buffer

102 givesdhegrarhooonat sransiormatienunirdd videminiorpatipaRadhe %&i@%&@amg%g. gnages to
e

~ be intra-encoded R}within. image encoded). The orthogonal transformation unit 104 appliesan -
orthogorfal tfsALSRRARALAD soERdRa RBNIRREe H B dsiprmpanadorhrnrtie wanstise Alloevertemsform, to

the videqdniprpatien: agraives sl anstormcesfisess dndhe.AuantizatignHait 495, The quantization

unit 105 performs a quantization process on the transform coefficient given from the orthogonal

transforrAEfRARRTEN! [§00BT¥aFerRGSEMhEBTihgtuAitieTBIBIEFMINGS anleteodirgionond based
on the quaptizeshyanstam sosflicientoniaiwassuoplied by dae aranptaation w105, and a

guantization scale, and applies variable-length coding or reverse encaoding such as arithmetic coding

to the erdSaIRHANEARREIREIRLY e HISARESSPRFYtifiséidd in the header part in each unit of
encodedyigep. {ire:aneadesoencadingmads is@iven apveived inRdberstorage fler 107. This
encoded encoding mode is output as video compression information.

digital signal. The screen rearrangement buffer 102 rearranges the frames according to the

GOP (Group of Pictures) of video compression information given from the A/D converter

101. The screen rearrangement buffer 102 gives the orthogonal transformation unit 104

video information on the entire frames of images to be intra-encoded (within image encoded).

The orthogonal transformation unit 104 applies an orthogonal transformation, such as the

discrete cosine transform or the Karhunen Loeve transform, to the video 'i_nforrnation and

gives a transform coefficient to the quantization unit 105. The quantization unit 105

performs a quantization process on the transform coefficient given from the orthogonal

transformation unit 104,

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

transform coefficient, which was supplied by the quantization unit 105, and 2 quantization

scale, and applies variable-length coding or reverse encoding such as arithmetic coding to the

encodinig 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.



[0009] In addition, the reverse encoding unit 106 applies variable-length coding or reverse encoding,
such as arithmetic coding, to the quantized transform coefficient and gives the encoded transfoim
coefficient to the storage buffer 107 to store it therein. This encoded transform coefficient is output as
video compression information. [0010] The quantization unit 105 operates under the control of the rate

control urjdighy. Theigivantiaasinn el dRBAhEsHe ssaRRed Uansionm coalligigh b g se

dequantization unit 108, which performs dequantization on the transform coefficient. The inverse

orthogona&ffaHate ichishaiHirnedrGeding Wbs Grtirrsd innstamains Birispp A giamsitherse
orthogonahyaRsf e RNiem REERSR 1R the deguaniveddransiarmsesfirienh and;ges dbg information

to the frame memory 110 to store it therein. [0011] On the other hand, the screen rearrangement:

buffer 10X YHEThECRIGHEER DRSS AReBREFStiAR TferdEeninformation on an image to be
inter-encqgerh{betwepnimades eprqded:cHhenationnediction/sonransalion Ll dib refijgves

video information used for reference simultaneously from the frame memory 110 and perfoidis a

motion préetigieBmpEl 2w beckerg St rsiarrraTries nfhmisasmntiasd oncun! 08,
predictioniggmpersairnisiibiddabesdhe wirtence sMdemiafermatoniadhs adden03, which then

converts the reference video information into a differential signal from the video information. At the

same timE2ERTHGHOR PrédlEforratn derrdingryidat TegIoaeHio AR VaoriSrRALion to the reverse
encodinggiib & 19R3RLThaIeYessesenradinauaila datrimtngs angpsoding.nede,pased on the

guantized transform coefficient, which was given from the quantization unit 105, the quantization scale,

the motioR S ERHIIRS RS ABHGIVATIREM 1106 SIS IhsEi&ion/compensation unit 111, etc., and

applies vegighe-tangih saeing. reverse.aneadingsyeh: as axthmeds cogiog e encoding mode, to
thereby create information tg be inserted into the header in a unit of encoded video. The encoded

encodingPRABE Y/ GRIBRAS HATSIBILdd lhlifer IHoTBatioR Rt thdsio Préntgicawededncoding mode is
output agMeee:somEIessiRpB e Malion. (R 3L TbeJeverssaaading M LA ARRliesKgriable-length

coding or the reverse encoding process such as arithmetic coding to the motion vector information to

create infBFAEMER1E 5 e RESTERr fr RSP Bl AP A G SRR Cormervib b apdeeafarmna
inter-encagiigh WRER HFQUBAIRAAIBE iRRsiniodharerteaonalansionmatapunittod g differential

signal obtained by the adder 103, which is different from the intra-encoding. Since other processes are

the sam@ESiFHHECIEEBIHV 0 Lo misFa LB rremsraticisadnsermetior e dtrearides Eplanation will
be omitteghidRi] Maxtriicadrshows agensrabsonsrgienaliguidaeisionmation gecading

apparatus correspondinl%to the aforementioned vidgo-information encoding apparatus 100. As shown
in Fig. 9, &Rt infor AT Saditg BSbQrptecSiP Y COrnSBEEPBIEIIdrh g BLIMEHID 1, a reverse

decodin@m&;l@%@gﬁﬁuﬂﬂgmrgmgng&ﬁngmme orthogonal transformation unit 124, an adder
125, a screen rearrangement byffer 126, a D/A converter 127, a motion prediction/compensation unit
128, and[gﬁﬁ%}nghﬁ]é‘?ﬁ%rﬁ? fBgoding umit 106 determines an encoding mode based on the quantized

transform coefficient, which was given from the quantization unit 105, the quantization scale,
the motion vector information given from the motion prediction/compensation unit 111, etc.,
and applies variable-length coding-or reverse encoding such as arithmetic coding to the
encoding mode, to thereby create information to be inserted into the header in a unit of
encoded video. The encoded encoding mode is given to the storage buffer 107 to be stored
therein. The encoded encoding mode is output as video compression information.

[0013] The reverse encoding unit 106 applies variable-length coding or the reverse encoding
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.

[6014] 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 infra-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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[0016] The storage buffer 121 temporarily stores input video compression information, and then
transfers the information to the reverse decoding unit 122. The reverse decoding unit 122 applies
variable-length decoding or a process such as arithmetic decoding to the video compression
information based on the prescribed format of the video compression information, obtains the

encodingamese \Wiereatiandio lsbrade it anddiras e nipumatnn (8. (gige ddpiiegrion uni

123. Similarly, the reverse decoding unit 122 obtains the quantized transform coefficient and gives it to
the deqm@m@ﬁla_gimwg.aﬁﬁmg@WwﬁléWWmé%%eémgmm i@thesinthoancoding, the
reverse deeedioiilibe siaadan melioReciINIRINAeR SaBCin s eAdR! pakphthe video
compression‘information as well, and gives the information to the motion prediction/compensation unit
128. [00#7EVETHE émﬁﬁmmﬁ&mm&@mm&t t%qmmwéwghsﬁmﬁlé@eﬁf@i@mtwppned from
the reverge.degoding;upit 522, apd gives- s tiaesfonmeoesicien io dhe inverse,onthogonal
transformation unit 124. The inverse orthogonal transformation unit 124 applies inverse orthogonal
transforrAEAbR SUeRTBRARAEE WIS Iréle O dinE RarBRSFeT brl Hverse Karhunen Loeve transform, to the
transfor%ﬁ@@fﬁ@@@&%@é%‘ed@gﬁéh@ﬂrﬁéﬁﬂ&%mgogm@és%m VIHES SAMPIESSICA HIRIMANoR,q0018] In a

case in which'the frame has been subjected to the intra-encoding, on the other hand, the video

informatioanstitpetedhs HBOTHIYE B bOSREEFEASIERS 488N & stbheddretie draeding éattangement
buffer 126, ﬁ@@@iﬁ%@%@ﬁ?&&&&wﬁfé&@s@m@%Qxﬁﬂf%t';e/&fe&&ingig%ﬂ@%%9019] Ina

case in which the frame has been subjected to the inter-encoding, the motion prediction/compensation
unit 128 (YBRISSSH RIS RgecH asehcon she ihrstiBimeat tdrihsrsidsasomarasfeered to the reverse

decoding,znd the,Vidgeiinforpationaiaradde e HFameMRIRCR 1ed-ppa-gives %R%Mf%ge to the adder

125. The adder 125 adds this reference image and the Orli?t‘gm of the inverse orthogonal transformation

unit 124 SBabeRde phs sy tirei et et inthidaslimasvsyssarecedsmonihe Frapheaiubjected to
the intratﬁ@gﬁ%@ﬁeﬁ%ﬁfi@&%ﬁ@@fﬂélkﬁﬁaﬁﬁgﬁt@&- 10920% Noymihe deyeEE: §980dIng YL 106 under the
|

JVT will be described in detail. As shown in Fig. 10, the reverse encoding unit 106 under the JVT

adopts oHBIgBVRedEaEHCBHiMGBUTBE HitRRcEtie BEEiry eadied-CIKBAGTE dntesitgastd Rdaptive Binary
Arithmetig Gading) and wakiahlerienath coding caliedeAML G.(Canipxbased Adantiys Variable Length

Coding), for a symbol such as mode information, motion information, and quantized coefficient
informatiBFP RN Aeishuttbsivard uafrizaaim GaitheoB it tredissanis pravrtisisre smipensation
unit 111, afnd outputs video compression information (bitstream). Based on CABAC/CAVLC selection
information in Fig. 10, it is judged which reverse encoding is used. This CABAC/CAVLC selection

informatlBRLEl détsrAfierntivairn ik  AArrananbrcs Ao dim Bpphiranséornc enfi sisatisvrhsdoeing
embeddggR-bistRamasdgader information {82 bRl e SeARAG: Bysiem i the reverse

encoding unit 106 is shown in Fig. 11. As shown in Fig. 11, mode information, motion information, and |

quantizedthesriahFresErBRiR MR rhatioh i pRYSTehPTHe SR isaRsrmmic T0B i d 4@ phistion
predictiqp{cormpemsatian Wikl ke INRutANoiaRRarization Wpi J31astiltvaligd symbols. The

binarization unit 131 converts the multi-valued symbols into a binary symbol string of an arbitrary

length URGERETERSIE HRRESE TR O TR TR FRBEC RN PR s T helierane ofihg unit 133,

and the GABAaReodngiMdittaRapplies binary symbol arithmetic coding to the input binary symbols,
and outputs the encoded resultant as a bitstream to the storaa}e{ébuffer 107. A Context operation unit

132 caldlfHk Bontast BasirbrbhEufils| brtdritairsichputte e trradasiomihr aberand the
binary symBolsOutuY famthedainasizatianmit 13b-angHnestsihe.fonimdignthieGARBACENcoding

unit 133. A Context memory grqoup 135 of the Context operation unit 132 stores Context which is

updatedCEEB AL HRSRSOHETinty Grieh Eaiiy Probe s8ea Ad Y GrmTATSpR&TeF E8 REE k%0 be used for
a reset. fHA22-Nextr thesCAVLC system in the reverse encoding unit 106 is shown in Fig. 12. As
shown in Fi%;\ 12, mode information, motion information, and quantized transform coefficient

informal@H Mpth f’rB?ﬁ%‘é‘ﬁﬁ’ﬁhﬁ?ﬁtﬁW’ﬁﬁiﬁ?@%ﬁ?@ﬁ@t?\;}dﬁ SORSEh SR BE BB unit 111 are

input in s QAL RReRdiRgiuRib 40 mscroati- vakesksYaholse bike dhe variablgsienatheoding adopted
by the conventional MPEG, the, CAVLC encoding unijt 140 applies a variable-length coding table to the

input mUVERE g IhioTRETHE 4%5rSinearRd Abe SHles i diorageonmicid B & #Mérmation
alreadyreaeoeedln, thel GAVE e 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



5 encoding unit 140, for example, the number of coefficients of non-zero in blocks already processed
as well as in blocks being processed, the value of a coefficient encoded immediately before this time,
and so on. The CAVLC encoding unit 140 is able to change a variable-length coding table to be
applied for symbols, based on information from the Context storage unit 141. It should be noted that

the Conisseteinraae L i Soren e AL PRLErRR SANHLIONS HRodRLALESRLAS %"Jﬁ -

output bitstream is input into the ‘storage buffer 107. [0023] Similarly, the reverse
under theXREiPBavilbbeBEtdfh detail. Similarly to the reverse encoding unit 106, the reverse

decoding g} 24 4RdRE 1R6NT aRBIGSANE: TRIETERIISH90G Al Y GARAG21d LN L & Jo an input

bitstream, as shown in Fig. 13. By reading the CABAC/CAVLC selection infoimation embedded in the
header irfepivaiohigf (e tifpy Bisstraspd emhenst CRBAG e CAVL®Msapslsticfoiodige14 shows

the CABAG: Sysiemhin {neJaY%ersa 0o eodinginit AR5l Aéﬁ@@ﬁz%%%ﬁf&ﬁ&%@%&%ﬁpp'ieS

binary symbol arithmetic decoding to a bitstream input from the Storage buffer 121, and outputs the

resultantas ¥ Huahly SeHEREeOEpEtsdled THY SHAG ontsiridryssdrdansikeiMptieied angtiverse
binarizatiop il L83 «29ehie inveReinatizetion st &%%-&9%%%&8%&@9%3%2&%@ symbols into

multi-valued symbols under a predetermined rule. The multi-valued symb output from the
inverse BiRaHEaBhMREMB DR BoRTe frerHithemnles sadsiHarierionitu HiS xed themeotieguantization unit

; _ 1D arEe! P THE - - jon-yector. and
123 and fhesmatan prelicienicampensalionupibdd /8 ﬁg&é@@m?%émﬂﬁ?@%%%@m

guantized coefficient information. A Context operation un calculates Conte n the string

of binaryB3asb el frisBivhto e hveteeinmiHoametianie Te3 ARditieiwigril vaiddreyentsol output from
the inversgchinanzetionunihie3s sRtipie hefomsxiiriedha GABRL daredng Hoit 1e1. A Context

memory group 165 of the Context operation unit 162 stores Context which is updated, as occasion
arises, diHAgHeR AR peoRrssatand (R anditapytars br bingesthsdisdibed osterses [0025] Next,
the CAVLE, gysiem indhs,reverse decoding unit 122 is shown in Fig. 15. As shown in Fig. 15, an input
bitstream from the storage buffer 121 is input into a CAVLC decoding unit 170. Like variable-length
decodind%ﬁt&drﬁwﬁgé&%rﬁém PG eTRECmedingasuidiHip unihe v dubfgs1d varable-length

decodingyighig fpriaeinpYLBitsie AT AR M&ﬁ%m%ﬂyﬁre}ﬁi@mmﬁﬁgﬁéwg&&dﬁ&%ﬁt -
guantized transform coefficient infounation. These output information are input into the dequantization

unit 123 BerReisbisniedidhe sBmesitsatel Uktapgsha ragine predirige/wmpensastares
informatign 6 Alrgady decaderbinthe.CAMLG deeodinginit i for.exameie. Hﬂ&ﬂgg‘g %:%%%alue i

coefficients of non-zero in blocks already processed as well as blocks being processe
coefficieAt HEEBHBES it BetbreanrsihyaLalide dRirpRe eAVLIGHaesdiny uhitranolknathle

under a predetermined rule. This binary symbol siring is input into a CABAC encoding unit
133, and the CABAC encoding unit 133 applies binary symbol arithmetic coding to the input
binary symbols, and outputs the encoded resultant as a bitstream to the storage buffer 107. A
Context operation unit 132 calculates Context based on the symbo! information input to the
binarization unit 131 and the binary symbols output from the binarization unit 131, and inputs
the Context to the CABAC encoding unit 133. A Context memory group 135 of the Context
operation unit 132 stores Context which is updated, as occasion arises, during an encoding
process, and the initial state of Context to be used for a reset.

{0022] Next, the CAVLC system in the reverse encoding unit 106 is shown in Fig. 12. As
shown in Fig. 12, mode information, motion information, and quantized transform coefficient
information input {rom the quantization unit 105 and the motion prediction/compensation
unit 111 are input in a 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 tabie to the input multi-valued symbols, and outputs a
bitstream. A Context storage unit 141 stores information already encoded in the CAVLC

.
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to change the variable-length decoding table to be applied for symbols, based on information from the
Context storage unit 171. It should be noted that the Context storage unit 171 stores the initial state of
Context to be used for a reset as well. [0026] For specific operations of the CABAC shown in Fig. 11
and Fig. 14, an explanation about the CABAC is written in Final Committee Draft ISO/1EQ

14496-10; i : | fanhl incorpoyated herein by reference.
SUMMARY D T ORI Aot S e e e I oz

certain dm% 3 ‘fﬁ'él é&@ih@mmwméomﬁgéysmwmmwdams that can be
made heggin. AR diseRed-I00ZR1 When frpleluier Beneaded I vigee infounaion encoding

apparatus 100, even any of 1 picture, slice, macroblock an considered as a ur?ﬁ%faencoding,

the numberigblytabslk ciinsdedlintthec v lotelcsdingote besehterénfimmathenaritation unit 131 of
Fig. 11 iscnh fiedesings ihARpends 0, ddse sional e snisranand agading, sangtions. (00261 In

addition, the length of a binary data string to be output for one sy ntered in Inarization unit
131 is unitddl aeigedrpuerine SetirrOior B 6t 3VE PCID. Fbe exgmphetsasds:diempiromiddlle 9-20 in
section 9.2.1.5.0f AT 6D, the length of a binary data string for mb_typel Symbol in | slice is 1 at a
minimum (at the time of Intra_4x4), and is 6 at a maximum. Therefore, the length of binary data output
from the Bid&Azationley: de1ren sesplaseding one SanbkisthisbViinfixdde [Boathdonthembove
reasons, igiMiphe Ul Rireesbinabdntadtadyamdbe liniaation il A2 igsponse 10 @
symbol, included in a unit of encoding, of an input video signal Is unfixed, And therefore a large amount
of binary &RRlzeaE Bev s sibhp Saporfefr tHdinani Sonpirl8lingue tidstreinmst hatanand
encoding:¢ iti ' cdeta inarizati nit 131 is input into the
CABAC%ﬁ%ﬁh?ﬁﬁﬁ@%&%ﬁé\%%iﬁce th?é%%g%ﬂ%%co |'ElrflfgGr ér%ﬂ %g% ggthnafpf ngaé%ﬁsf a processing
time longéfeHaAteneEIbek R hFokEssBnensiec € sBAsLaifaAMNatdsifeprdat number of pieces of

binary diya5¢ input inladhe GABAS cocadio Hhlhi 33 Adare ArRseasIng Um s, acpprgingly

quired. In addition, as described above, ‘as the number of pieces of binary data mg‘put ifto the

CABAC éntBdirgiesntmg3umiukffixerplipe howge sy ihel foitbrevesdingdiag ot hetestimeiaeit
from the storage buffer 121, and outputs the resultant as a string of binary symbols. This
string of binary symbolsl 1s input into an inverse binarization unit 163, and the inverse
binarization unit 163 converts the string of binary symbols into muiti-valued symbols under a
predetermined rule. The multi-valued symbols to be output from the inverse binarization unit
163 are output from the inverse binarization unit 163 to the dequantization unit 123 and the
motion prediction/compensation unit 128 as mode information, motion vector, and quantized
coefficient information. A Context operation unit 162 calculates Context based on the string
of binary symbols input into the inverse binarization unit 163 and the multi-valued symbo}
output from the inverse binarization unit 163, and inputs the Context into the CABAC
decoding unit 161. A Context memory group 165 of the Context operation unit 162 stores
Context which is updated, as occasion arises, during a decoding process, and the initial state
of Context to be used for a reset.
[0025] Next, the CAVLC system in the reverse decoding unit 122 is shown in Fig. 15. As
shown in Fig. 15, an input bitstream from the storage buffer 121 is input into a CAVLC
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
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[0032] Therefore, in a case in which the video-information encoding apparatus 100 should have a
guarantee of real-time processing and a fixed processing speed, it can not have the guarantee if a
great number of pieces of binary data is input into the CABAC encoding unit 133 or the number of
pieces of binary data is unfixed. [0033] In addition, a bit length output from the CABAC encoding unit

133inres a pi narlzatl |t 131.in re e.to one symbol
is unfixed: Pﬁﬁﬁ%léeggc%%se¥%ﬁaé%§g‘&gd%§%% St nylg@fpuf b}faimr?g? a%c%lr }?legr fs?ﬁ%?%%}%}rence
probabilityoef mepuirbiherys détsad peorestt m@e;biesé)kﬂltbwmgi@mqnmﬂ;m théue ABAC encoding

unit 133 @(%\ffpce ebj[t aﬁ{% égf? %ffg@%}gg \%ﬂ S%r blt ? %c@‘ %severr]alg%utsl {Jdepenclilng on its

occurrence proba |nce the' C encoding uni ctua s a’processing time
longer thwmhaegsldtﬂ(‘@ymbltd@rgﬂdﬂewoé\m@iab@ of bit gatactd foe utbotsibasatge imiosheriof pieces of

it ata o4, AN (LR GARA APOtNGLUNIASR, 21900 RioeesINg e e pegiedand

accordlngfy as a result a mo encoding unit needs a large processing "addition, as stated
above, stHttmkﬂiﬁﬁfbef obpiedds bﬁm@ﬁ@r@u‘qsat fromelthe CABAC encoding unit 133 is unfixed, it is

ot R ate Qe danosstime o Acessing. O Ae el A L9 I whiEh e,

video-ln rma onen pparatus 1 ave a guaran &'procesaing and a
fixed proeésstrtgetﬁ:‘rfeBﬁGaﬂ wotthave E}n@ﬁbﬁaméf@af%dﬁrmm&ftﬂ@ﬁbéﬁw(lsdctiata%&b output

from the &]A%,&Cf‘e g(ﬁ?%qgg)y%ar y%ﬁrgg% é)aq;rg re?f glt Ide?é%els unfixed. [0036] The matter in

that the number o pieces of ata or e |npu /ou putn’rcrom the CABAC encoding unit
133 is unfixed in a unit of encoding, such as 1 plcture slice of a picture, macroblock, or a block, and

may became large prevents the guafaniee @ gé | gﬁqp in the unit of encoding. 100371
Further, when 1 picture is decoded in the vi.deo- mfouvatlon ecoding apparatus 120, even any of 1

picture, s!ﬂi@'mnEmmlmbkamad)Eﬂb@mlswehmdméqumnmd@bmngzmﬁmmnmtk@ts ofa
bitstrea I [ i t i dec din t 161 |s unflxed
ecause S B b B R R S les o

processingstiengeionger than one clock cycle to process one piece of input bit data, if a great number of

pieces of A NBHLIALAIR CARAG SRsesia ik A6 R PIA BEpasSRn MR 5 Agpordingy
of 1 picture, slice, macroblock and block is considered as a unit of encoding, the number of

symbols, included in the unit of encoding, {o be entered into the binarization unit 131 of Fig.
11 is not fixed since it depends on a video signal to be entered and encoding conditions.
[6029] In addition, the length of a binary data string to be oufput for one symbol entered into
the binarization unit 131 is unfixed as described in section 9.2.1 of JVT FCD. For example,
as is clear from Table 9-20 in section 9.2.1.5 of JVT FCD, the length of a binary data string
for mb_typel Symbol in I slice is 1 at a minimum (at the time of Intra_4x4), andis 6 ata
maximum. Therefore, the length of binary data output from the binarization unit 131 in
response to one Symbol is also unfixed.

[0030] For the above reasons, the number of pieces of binary data output from the
binarization unit 131 in response to a symbol, included in a unit of encoding, of an input
video signal is unfixed, and therefore a large amount of binary data may be possibly output
from the binarization unit 131, due to the input data and encoding conditions.

[0631] The binary data output from the binarization unit 131 is input into the CABAC
encoding unit 133. However, since the CABAC encoding unit 133 actually needs a
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 1s accordingly required. In addition, as described above, as the number of
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addition, as stated above, since the number of pieces of bit data input into the CABAC decoding unit
161 is unfixed, the slowest processing speed can not be estimated. [0039] Therefore, in a case in
which the video-information decoding apparatus 120 should have a guarantee of real-time processing
and a fixed processing time, it can not have the guarantee if a large number of pieces of bit data are

input into the CABAC degcodin aratu the number qf, pieces of hit data is unfixed
Eepecial] 58 R St AL R o S LRG58, 1 IRBRAHSHR mation
decodingrappasaty 20} thecraaldiede decoding and display of video information are highly demanded.
Therefor fact that real-time processing can.not.be guaranteed is a problem. [0040] Accordingly,
one objei?%)g%h:&p%fgﬁ’ihnv%ﬁﬁ%nﬂlls e(%%%g}eégédt Oeigg)ove%;%?gtﬁrel?ﬁ. }ﬂgtﬁgpﬁf%‘érﬁt%%é ﬂ@gn,
considerimy ¢tegaboveep robieahtnth eravosing ohdatd tedprivpsditeleptpd! from acChRAGencoding unit
and decoding unit.is limited in_a unit.of encoding such as 1 pictur iC block.or block, and a
echan B e T B T e R e e s i g
apparatub;andtits hitstrenni 9106141 FHuattyetatimithefresient invention, considering the above

problem ressed video.data is encoded and anism. for th coding is applied to a
video-in%‘?ma iomﬁpgﬁgﬁl %’g%ﬁ%ae%’ %soélr%l ?ﬁglgd%@cgé%a%g:%?%nﬁgt%t%%%? iﬁaStill further,
in the présentidventicng conzit éong tHrebahovetproblems the samesoeihod isapplieddgiCAVLC as
well as CABAC. [0043 imiting. the amount of data.tq be input to/output.from the aforementioned
CABACCEI?]%SOﬁiﬁéCS%ﬁJ gﬁ%(lé%?gé%%n%ﬁ,@g# é’r‘f%%iﬁgqfﬁl o&}n%’%)srsle%g%fg,egciﬁxﬁlgfégﬁ?formation
encodingapparhty s bingwdgodingappamius cimn drevpiacguitanter ditaifisediprodessing e, and an

ST i ISR ST GRS I8 el i o, ol s con o
completelapmdoationtodtherpresepmoipatelition and many of the attendant advantages thereof will be
s e B e e S . g AR B8 Fig. 1
shows anrexdnyhiesiategnstesstion picasvidéa-itHarmatorugneoifiadeapparaibs of ecpsesant
inventior&'ata are output from the CABAC encoding unit 133, a long processing time is required and,
accordingly, as a result a mounted encoding unit needs a large processing time. In addition,
as stated above, since the number of pieces of bit data output from the CABAC encoding unit
133 is unfixed, it is difficult to estimate the longest time for processing.

[0035]. Therefore, in a case in which the video-information encoding apparatus 100 should
have a guarantee of real-time processing and a fixed processing time, it can not have the
guarantee if a large number of pieces of bit data are output from the CABAC encoding unit
133 or the number of pieces of bit data is unfixed.

[0036] The matter in that the number of pieces of binary data or bit data to be input to/output
from the CABAC encoding unit 133 is unfixed in a unit of encoding, such as 1 picture, slice
of a picture, macroblock, or a biock, and may became large prevents the guarantee of a fixed
processing time in the unit of encoding.

[0037] Further, when 1 picture is decoded in the video-information decoding apparatus 120,
even any of | picture, slice, macroblock, and block is considered as a unit of decoding, the
number of bits of a bitstream, included in the unit of encoding, entered into the CABAC
decoding unit 161 1s 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 pieces of bit data are

mput into the CABAC decoding unit 161, a large processing time is accordingly required. In
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[0046] Fig. 2 shows an example of a construction of a video -information encoding apparatus of the
present invention; [0047] Fig. 3 shows an example of a construction of a video -information encoding
apparatus 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

o oxam 10 i SR it AORSaB RIS MRROA ekl SAR-PRHC BRI oSt vention:
[0051] Figedoghayimér examplexel oo siswustioroofsiagraflarkapracessiaginaitef the present
encocingl AR B0 At RO B ArRAIE T BUREH SN 6 BB oI
video-infoematiqrusieacdingrapipaned yspcessing and a fixed processing time, it can not have the
guarantee if a large number of pieces of bit data are input into the CABAC decoding
apparatus 161 or the number of pieces of bit data is unfixed. Especially, as compared with
the video-information encoding apparatus 100, in the video-information decoding apparatus
120, the real-time decoding and display of video information are highly demanded.
Therefore, the fact that real-time processing can not be guaranteed is a pfoblem.
[0040] Accordingly, one object of the present invention is to address the above-problem. In
the present invention, considering the above problems, the amount of data to be input
to/output from a CABAC encoding unit and decoding unit is limited in a unit of encoding
such as 1 picture, slice, macroblock or block, and a mechanism for the limitation is applied to
a video-information encoding apparatus and decoding apparatus, and its bitstreams.
[6041] Further, in the present invention, considering the above problems, uncompressed
video data is encoded and a mechanism for the encoding s applied to a video-information
encoding apparatus and decoding apparatus, and its bitstreams.
{0042] Still further, in the present invention, considering the above problems, the same
method 1s applied to CAVLC as well as CABAC.
{0043] By limiting the amount of data to be input to/output from the aforementioned
CABAC encoding unif and decoding unit and encoding uncompressed data, a video-
information encoding apparatus and decoding apparatus can have a guarantee of a fixed
processing fime, 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,

BRIEF DESCRIPTION OF DRAWINGS
10044} A more complete appreciation of the present invention and many of the attendant
advantages thereof will be readily obtained as the same becomes better undersiood by
reference to the following detailed description when considered in connection with the
accompanying drawings, wherein:
[0045] Fig. 1 shows an example of 2 construction of a video-information encoding apparatus

of the present invention;



[0054] Fig. 10 shows an example of a construction of a variable-length coding unit in background JVT,;
100551 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; [00 ig..14 shows an example of a construction of a CABAC decoding unit in background JVT;
and (00BN R, TEESONS & PR SHAS 6 4 COMUTRIEON SF A KA L BB OHE VR ERERBGLnG PIT
DESCRIBfTia Nr&3enT HreRRIMFERRED EMBODIMENTS [0060] Embodiments of the present invention

Wil be explAIPq It eference o e atached crawings hefelnafer, n whieh g ference pumerals

of the present invention;

[0648] 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;

{0652] Fig. 8 shows an example of a construction of a background video-information
encoding apparatus;

[0053] Fig. 9 shows an example 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;

{G058] 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 numerais indicate identical or similar

elements throughout.
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[0061] Fig. 1 shows an embodiment of a video encoding apparatus 10 in the present invention. In the
apparatus 10 of Fig. 1, video signals to be encoded are input, and an encoded bitstream is output. The
- apparatus 10 is composed of an input buffer 11, a transform processing section 12, a CABAC
processing section 13, a limitation control unit 14, and an output buffer 15. The input buffer 11

partitions ideq into macroblocks and qutputs a macroblock, and when the processing of the
macroblcfé%%gffi\#i %as SHRATREEPS '@‘8%?% E@%O@&Oﬁf%rmmsrﬁ%Iﬁé%%fgﬁﬁf?’bfrocessing section

12 procegsestoninpuihinaspabioekinsrlg and Ristpsisdaeadesd riQisaadian aashguantized coefficient
information to, t %CABAC. %)rocessiré[%section 13, Specifically, a parameter setting unit 16 sets header

informatiGh8Heh UE RERE TRt AR HEHe N LA tomRmSAD Sfi6R Brathutrpsdiock antfam

quantizajierepaiameiatfoand, LB D enabsei(gysBhothtoR PIREICHRR Ypib] vaiPGET #aik18, a

guantization uq#t g}%ﬁi?d r%t[he CABA%Ero fssing section 13. The parameter setting unit 16 can set and

output héXHEF iR lont Bf APBHEEUH [E RHEUGRS RS’ HEAdBIAMEFRRALRSK Drmel Pa@reB ek, and

these infermatioschrenefetiadie pobeater infbemesiontalionelTeisAlao: enation easmpansation in the

prediction unit 17, aﬁ%&triﬁform#g the DCT unit 18, and_a quantization process in the quantization
t

unit 19 afd'SHpHed ¢ AT O SRR S L DY PeRsiah 2B TPHhTHSTR R Al from the

parametémsgttingiunitpilfs [2062] infthe GABAGC prasessingoseRtien: isidneadsh infarmationand
guantized coefficient infor atign arﬁ%i?rlput as symbol data, subjected to arithmetic coding, and output

as bit daP SSURRIEETN The InpRTLTGME: A ARTE T AR SRONRe b oS BBy aaia SRS B ®finarization
unit 20, andidie bifiamydata iscnittoy-cededibiomEARAS eneadingodRit3d Paseson:Gontext
information from a C%ntext og%ratio}n u[%tﬁgl% []J he Conléﬁxt_operation unit 21 updates Context based on
the symb6T JATA TnAET PHEPHIR BnEHIE GO 20 ARTFHESHER! d4td fitputtohs the binarization unit
20, and atsmordpotsuiie ContexhinfosBAidpriodheigABMNGrerRoting uRit2: RG] Jheilimitation
control unit 14 hag a ftirsgE cou ter fior the.nu%'#ber of pieces of binary data input into the CABAC
encoding Thit 2P 454 B EESNG BIHTRFISP it AHRTHEI ORISR SO PSP REAE el QBREIEr 25). The
limitatiorecomtreblonit, b4dribrsassftherfiisteoviterdlyione kel limeatipanidatais iNRUbInto the
CABAC encoding unit 2% and i%cre%aes{,the sec?dﬁéﬁter by one every time a bit data is output
from the TRAISACOBIEBSTHG Tl 55 PHSELIP R AT s THERE) BrikethE provédSnperthe
beginninguafithetimaprobisskstir tsudiereioy, thie Mumbersutpiwcasafipulk dais and ouipw;data
inffrom thte C BACfencoditng unit 2t2 can fﬁ co:&gted. 0064] When one or both of these counters
shows a‘ithfiber Bxceading & presSt WFESHER VAT estrhREE EBHtt6t unit 14 outputs a signal

(hereinaftiicaifén éd t0.4B aCrpeneadingsigoal ! indisading thak Aherdaia 4odbgacadeddsivalid, to
the outpunt_fibuffetr 15, the C?ntext olgeérgtion upit 21, and the parameter setting unit 16. The parameter
TS WAL A FRRSE REE 8%%5@%%%%%% e RettRph A& e Rot to exceed

setting un
the thresheid fuallie, tadrperformso deericodingoprese sson maerolleck dataio-naerseded. In

addition, the.Context operation unit 21 has a Context ory group 23, and this Context memory
group 23 I%It%zrﬁsa&%ﬁfggtﬁ\}vaﬁ?fcf?a% hspedqjgi%@,j'ﬁgglﬁ r@a@ %%]r‘%%( EURBE IR prdesd And the initial state
of Contebmhichibusaticfoframes €hm@sindredtontexi: MENDLY QtauR 13%-showRdin Big. 11 as a
backgroung rt,-and also can store the state of, Context just before the data processing of a
macrobloek: (e’?)e %r%ﬁﬁsgﬁg%%%é% %%13 Pzgt%ﬁa (HES i“\‘)\‘?f#&% YRREIAIIPE YBUHCOIAGTS Siewrites the
state of Gontexpiveingrstiosétnda hgoualui 26, Godtxb storaddinHhe meman/dewlvaddess thereby
making % %%:j ée éo (ﬁ%st%% state of Context just before the update performed based on
macroblsck data t6 be encodéd: In addition, the output buffer 15 which received the reencoding signal
deletes HIP6FhiT taiamotzionasrotid cloio! beane tded ame stdse chintermsdyo BHdwais atan input of
macroblock data encoded. wi new encoding.paragmeter. In addition, if any counter. of the limitation
control t%ﬁ? 1%¥ %oggor?ﬁes%‘gv%%évg?ﬁg excead i%‘é}o?ﬁe %rséeggfl%?ggﬂ%rd?%mfé 108 BfESHing
processadfoattargst Aol ockrfieisiies el biti thatanaf thedang et I aereblecktin fhe eutpuirbuffer 15
can be qut itstream... [0Q65].1n the. a at Fig. 1. described abaove, reset of the

cou nter%yogﬁ%egﬁﬁt%ﬁ)%%%ﬁtar& %%% Tingtuttﬁé% E%?nl(r’llsiﬁﬁ]go%ﬁaerrﬁgé%%fggf(%r%e%lﬂ?é‘fa(ﬁeeg Hifmber of
pieces ctbindgodater foysminplerydithe CABAEG envagingronit B2 GAdHE eunder efpieces of bit data
to be o itar, imi roblock basis, and by setting timing far this reset on a
block bﬁggéﬁ?‘! g“r%{ agg%% %gﬁgr%ﬁ%b%%%[g%% é‘?‘e%é%%%%a a%ga%ne lé”‘nr%%w?t%%r %g%‘%ﬁ??%‘?? PR block
basis. SirikaHly, by paribmsing rieesationratsice basisyte dembefrofpiecessdfatatameadife monitored
and limited en a shice basis, and by performing a reset on a picture basis, the number of pieces of data
can be monitored and limited on a picture basis. When a unit for managing and limiting the number of
pieces of data is changed, the Context memory grbup 23 of the Context operation 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. [0066] Also, restoration to a

predetermined initial value, which is stored in the Context memory group 23, can be also performed,
not tn the Contavt valiie in the 1init of encodina i1iet hefore the channe which ie ectored in the Contevt



[0067] In the apparatus 10 of Fig. 1 described so far, although the limitation control unit 14 has two
counters, threshold values set in these counters can be independently set to various values, only a
data count of one of these two counters can be monitored and a data count of the other can be
ignored, or the limitation control unit 14 can be constructed without counters. [0068] In this apparatus
10, the maximum amount of data to be input into/output from the CABAC encodina unit can be limited

for one tiIBOHLF0I5T0 AR PO LOS ARG EAURRERY ShAY taqusahss Frre direonaresait ding of
macroblogiule, b sei.saksfastRyilmin adsdiems 2 histeastdmhe-drgeded within adaquasigd

processing time can be output. [0069] Now, F(i%.; shows a unit, a macrablock processing unit,

representifgthe %gﬁéfﬁ?ﬁf%b@@% SBEFORCHs hisIRal s A Alts proRE LGSt €amiettig. 1, for
the follovsipg-ARscripion, Themeasrobiesk Resrssing Witdesaibadibeloneriarms thagame process

as a unit in which the transtorm processing unit 12 and the CABAC processing unit 13 of Fig. 1 are

connectdd9n Yt AR e JBRPAT & A LSS SAN S A% SRS 5T £O e BNTO TR rbeebsnshodéction 12

has to setaBeweneadingpammeiehandenaosieadagabmatiahlosk Svensime theifitpiiatign control
unit 14 outputs a reencodingﬁzzii d further the counters of the limitation control unit 14 may

nal, a
exceed a-HESH BFTRHGE PoHeaBAR2 0TS dAET OB AR 0y a2hs LuE SARIRTEIBEMOTRIETR R , the

encoding preasSEs AR tSHERSSSVplnRer e ragdied aneimasioblaskseveratimasawhigh dakes a long
time to encode 1 picture. [0071] As another embadiment of a video encoding apparatus, in the present

inventiors'&fi 8k SR AT &80 g 8T ATARThIto Bk Heen Y GE LT BArA BEP With QifiBPEM Paf dmeters is

shown inifigs 2 e ReseeahegmbDdivhent. {007 21driar apprsakis 30: obfie Besimilanydadhe
to be encoded are input and an encoded bitstream is output. The

apparatus_10 of Fi i 1 Vif@%g naIsB X

apparatu¥l $0BCRIGI S s COREHIETRT SRR OBERERE I adr BBISER SO te SiFRPRRETR-1 to 32-N
capable gfpperierming passiiet encoding: prsesseeatd stagassittdhdiffesentencading.pargmeters,
corresponding Oéjc{g tgt_)lr%féﬁsrvs 33-1tao 33-N,,bg‘?flimitation control/route selection unit 34, and a switcher
35. [007A]HYth élp SERERIEI . PSRRI B dBRITE D A AT wiePséTo s RsdiBblock to
be encogeeboamddhreacadin @ﬁﬁ@@ﬁ&ﬁ&%%dhﬁ@@c@acqeliﬁ@dﬁ%ﬁm@%{ﬁd}ﬁi@oﬁﬁ'ém@%ie}ﬁara‘|e| by
the macroblock processing, units 32-1 to 32-N, and their outputs are stored in the output buffers 33-1 to

33-N, [065%4 thﬁﬁ?&ﬁ&‘sﬂdb%ﬁls&%E}Fée£fé|éHtWG%@@E&&W@MB%&P&&D&%&Q%Hters (bit

counter 3@yéarithefABAGdensReiog wniimarsespandingde dbe massebladk lar@@&%m&dﬁégts 32-1to
32-N, and selects ai1 gaéi?ding_ﬁoute which ggg%n_ot_make its counter exceed a threshold value and
therefor@ EAME o SRR hEBYFRIPEGRE Ba BRiHERR SAPUIR s et RAQY & iAl%or output

from the Switediar 38e preset threshold value when the encoding process of a target macroblock
finishes, the bit data of the target macroblock in the output buffer 15 can be output as a
bitstream.
[0065] In the apparatus 10 of Fig. 1 described above, reset of the counters of the limitation
control unit 14 at the beginning of a macroblock means that the number of pieces of binary
data to be input to the CABAC encoding unit 22 and the number of pieces of bit data to be
output are monitored and limited on a macroblock basis, and by setting timing for this reset
on a block basis in a macroblock, the number of pieces of data can be monitored and limited
on a block basis. Similarly, by performing a reset on a slice basis, the number of pieces of
data can be monitored and limited on a slice basis, and by performing a reset on a picture
basis, the number of pieces of data can be monitored and limited on a picture basis. When a
unit for managing and limiting the number of pieces of data is changed, the Context memory
group 23 of the Context operation unit 21 stores a Context value in a unit of encoding just
beiore 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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[0075] The detailed operation of the apparatus 30 of Fig. 2 and variations of a unit of encoding are the
same as the apparatus 10 of Fig. 1. [0076] In this apparatus 30, the maximum amount of data to be
input into/output from the CABAC encoder at the time of encoding can be limited, so that the
requested encoding processing time can be used satisfactorily. In addition, a bitstream that can be

decoded withi equested processing, time can be outpyt. [0077] Next, Fig. 3 shows another
embodim@?"ggi‘ 86@%&@6@%&%5%5%?3*%&&@2& Ui RRIBHESIFFARE EniboMPRER in addition to
the embadément afdup 23, auichdalforpentompdesseth ehcodecdataldbal indamangagingiacompressed

raw data.of an jnput macroblock,.is provided. [0078] What is different between the apparatus 40 of
Fig. 3 an@ff%%%%a%%ﬁ&o%i%@ﬂﬁg Ilﬁa[.%% %@%H@%%W%&Gt not only into a macroblock
processifgpgnit 41 tebptaeaintol anfiARoMpdEessionl ebdadinghdniiid.e Theiuneampessianeacoding unit

43 outpugs data of input videa information which is not subjected to a transform process and entropy
coding, th&t &’ PaW‘Hg? Stcshﬁ?g‘(grlffﬁ’mlbeﬁf?ﬁ ’§gﬁﬁsﬁ%ﬂﬂfﬁﬁ%ﬁam%ﬁ@ﬁf@%@d%FPlYﬁﬁi@}@ manages

the amouwnheafdatdvta hedepuhtofatput fieae the CABAS eacodeniysiag.ae: biieountar49, and if
the data ein%lmonit%red exc eshold value, the syl\g'tche 46 selects an input from the output
1

eds a thr . |
outter b 1% FSP OB SRR o AR LSRG AN 1 6P TG MBI HBEE ot exceod a
thresholdwatiersan output from either output buffer A 42 or output buffer B 44 can be selected. [0079]

Ina cas%' é%@ h the Iimitationl%o trol/route selection unit 45 selects the output buffer B 44, that is
raw data,dt@le gﬂt FREAtSn uh%‘%ﬁﬁ@%‘é@%%%‘% B? SETG (R RS ORI Sk B Bfis matter,

and the siaB juStheddingheipracésdingef the oracinhlackwwbicbivyaspreressadastawmaia is

restored Ijtor tg%eg%rrﬁg>]gt %/aIuet .of the Context gperatigﬁw Lg%it, E%/ 14 using the Context value just before
the maclSHIOck Wad BroceSSet WRIeH R S AdAThE ednte MBW%?SE?EIFOOI@OH@QFE@?W
restoratibitnfGoniekt ded dhevitasrobiguksieprocessad; asravas dteo@mredetermined initial state can

be restorﬁg&? VK?CUW, Fig. 7 shows a unit, a macroblock processing unit, representing the transform
processing section 12 and the CABAC processing section 13 of Fig. 1, for the following
déscription. The macroblock processing unit described below performs the same process as a
unit in which the transform processing unit 12 and the CABAC processing unit 13 of Fig. 1
are connected in parallel.
[0070] In the apparatus 10 shown in Fig. 1, the transform processing section 12 has to set a
new encoding parameter and encode a target macroblock every time the limitation control

© unit 14 outputs a reencoding signal, and further the counters of the limitation control unit 14

may exceed a threshold value repeatedly, due to data obtained by a re-set parameter. In this
case, the encoding processes are successively performed on one macroblock several times,
which takes a long time to encode 1 picture.
[0071}] As another embodiment of a video encoding apparatus in the present invention, an
example in which a target macroblock is encoded in paraliel with different parameters is
shown in Fig. 2 as a second embodiment.
[0072] In an apparatus 30 of Fig. 2, similarly to the apparatus 10 of Fig. 1, video signals to
be encoded are input and an encoded bitstream is output. The apparatus 30 of Fig. 2 is
composed of an input buffer 31, macroblock processing units 32-1 to 32-N capable of
performing parallel encoding processes at 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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[0081] Data indicating whether a macroblock has been encoded as raw data or not is embedded into
the header information of a bitstream to be output. [0082] In a case in which raw data has been
encoded, the CABAC encoding unit performs the terminal process before outputting the raw data as a
bitstream. [0083] In addition, the uncompression encoding unit 43 is not limited only to an
uncompression oding unit that putputs ata, but can also be another type of compression unit
such as @ @&I&%&%ﬁ mrga%ﬁi : [85&%‘%&@%)@%&%33@&%@ UBRSHSIE &40 fgﬁéi 3 and variations of
a unit of eacodiogkareithensaded as thih appardinysptOcetdeigwl {0D8E] dndbisnanpedaitis4Qrdhe

maximum amount.of dat be,input into/oytput from the \C encodin it during encoding can
e e P L e S B i 3 JRet Skl Ay e et =
bitstrearstthat tathb ewdeodaett wibhin aorégueésted processing time can be output. [0086] Next, Fig. 4
shows a aratus. 50 as another,embodiment of a video encodin aratus of the present
inventiorﬂ.} nﬂi;&eﬁ 30 %?enn N fﬁrgg% |t?g%st%gﬁéogﬁlﬁl§rg%§]sa§ )0 Ei%%@?%@‘éﬁ@t?&oaﬁﬁr%%&
uncompressed afidfentedetBihat ésdodingcoin pressipohding enteding ravl«catarofdaaug magroblock, is

provided, {0087]-Since rations of the common units.of the apparatus of Fig. 4 with the apparatus of
Fig. 2 a%igﬁoééﬁé?ﬁrgg%ést @ Appara ?%tfaﬁ?’g} %l %%ﬁf/%‘?ﬁée ?855?5’1’?6??56 fi6e described. In
this embbdisheht vaberehiatkreites idaba rsaspiifinanonhytdimaarolzlonk pfahessingiRitscdisd to 51-N
but also to Srcl,fllélc compr sion er{%gglilngunit : Shéll"@ej uncompression encoding unit 58 outputs data of

input vides information which 18 hot subjgé;t\g %0 2 transfolui process and entropy coding, that is raw

data, to H¥BRitplitdddfeidd 68cratimitdtibn ganrtrolisdiite SElecliandmitaBdmepitansna bit counter 55, as
in the Iimitati&)n contr l/route selection ur][it Sflooftlii . % and if a bit counter for all routes | -N (any of
en.cg 1Ng are 8[8 F‘ame asthe araiils % L . .
two) exceeds apreset threshold value, a signal sel€ction unit 54 selects and outputs an input from the
output bifféé6 B BhArgittuebilcthmter-Ehunesmonextdet theéthrgshaldo/alusuithe:sigral selection
unit 54 l(rgct of outputs fram the,output buffers A 52-1 - A,52-N and the oufput buffer B 59.
100881?1%%% tﬁlé%;&%ﬁgfgle{{)ﬁc IS LT B e § Faw 0a asﬁcglr%a K SEEBGPBOABFEIEE, the state of
Contextijustdssfrg eimaenantobiock vasisprovalssel, addichrisasshorert amtiiesGantextisreqdry group, is

restore a%h% é%g% gfcp n %X§-8f tp Context gperation units of the macroblock processing units 51-1
to 51-N. It's %ulg esn%te}%% at Ié%ré%gtcear?n%ﬁé) I%Iiif]?m value is able to be restored in this restoration,

as desctMBdfoNthe Epparsitos 4 Brofikigethb20089t vhendtheesigniihselertiamibitthd seleats an
output b 2:1 out of the.output buffers A 52-1 to A 52-N, not raw data from.the output buffer, on
M:;gﬁtéu? I% 1%15t feglgg)%n)r&eé?#thn égxt on %ozthe & bo%%m?%{;qﬁg? %ﬁﬁc raob%ég

the contrary, the state of Conte e Contex operation uni Processing unit 51-1
is copietnethprGertexcopetditn taits dbthewtiier nuacnoblesteprocedsing taitipds 1 to 51-N, This is
becaus%l%g gb%%}gt%s 9(1;\%% Cg:ontext of the Context operation units should be the same for the time

when encoélng of a ngxt macroblock starts. It should be noted that the uncompression encoding unit

58 is noldifinfle dMbad iyidfrgntbenpressibn apmceessidg ofit thatouthet appavdatd Obiftiianialso be

anOthertﬂé??n%r%%%gﬁe\ﬁag%ndg{gtg Elr%h?go% Qz?ycél'\l/{oeg] %Qa%i%%lg% processing unit 41 but also
into an uncompression encoding unit 43. The vncompression encoding unit 43 outputs data
of input video information which is not subjected to a transform process and entropy coding,
that is raw data to the output buffer B 44. A limitation control/route selection unit 43
manages the amount of data to be input to/output from the CABAC encoder by using the bit
counter 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 2 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
13 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
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[0090] Other detailed operations of the device 50 of Fig. 4 and variations of a unit of encoding are the
same as the apparatus 10 of Fig. 1. [0091] In this apparatus 50, the maximum amount of data to be
input to/output from the CABAC encoding unit can be limited during encoding, so that a requested
encoding processing time can be used satisfactorily. In addition, a bitstream which can be encoded

within a requested.processing time, can be output., [0092] Next, Fig. 5 shows an apparatus 60 using
CAVLC TR TS e o T BTE GG LR PG & TG A SRR CAVLC
processirgpititG3cmsteaebapthe CABAC processing unit 13 of the apparatus 10 of Fig. 1, and
performs me operation, except for the CAVLC processing unit 63 and the limitation control unit
64. Theré%%e@%ﬁl%?hg‘5?@?5%6?{16){?§8”&§{/§E‘35Ifggé‘é@?ﬁ%ﬁzﬁﬁgé%piﬂaeﬂ"?gqiﬁ%ifé‘t’i’d??%ﬁtrol unit 64 are
describegiedthssetidnit{RI093k| catheBeCAYréd progersing unit 63, header information and quantized
coefficient | ation input as bol data are varjable-length encoded with a variable length table,
cimiar 10 L R IR R RS IR AFREIAOt nd BCHEE PO AU (B SEaREF it 63 i
composeshicthie CAM|tE: dradel nofomiadnd dhe Gantexh storagritpai, described for the background art
in Fig. 1 the CAVLC processing unijt 63 of the present invention can store the state of Context
just befoﬁgaag %ﬁ@rgﬁ%c uils%Hggé%‘g %St?el&f‘)?rbee?ﬂg%%f%au&eb T%%é%ﬂ&?ﬁ%@%%ﬁk%@mﬁded when a
reencoditig: signatApivatssihedsiditatptotsigttng-ifemation ngaded by the CAVLC encoding unit, for
examplel(éslag Uﬂ;%ﬁéi%f nop-zero 16 coefficients.in each black of not only blocks being processed but

also blocks Sire Ay $roess LG IS A aPUETIR b b Bf ERihe & AR BAEHTUS L IREH AT time, as in the

backgroundstonageamihcBimC it Baenaqaingamid aan-ohangel sovissiabieniengib goding table to be
applied to a s¥mbol, on the Fasis BEDI rmati%\rsl}%rom this Context storage unit. Note that, the Context

storage GRIE Btores thethitial dafe or CONtEINE AR used for a reset. [0094] The limitation control

unit 64 hBéle Oduntepdhit coutelic ffanthedornbey. of piecas of bik daiaRi Rl EAVLC
process%gg}j}ég %réd incre se]%th{',sgcminter by one every time the CAVLC processing unit 6 outputs
bit data This countger FeSHE 16 2ero Whéki the processing of beginning of a macroblock starts.

Thereforg}i8# ninniieeppapieoed bitbutputidate komuihe GAULE RosesSing WHEHESA He counted for
each ma&&g@%&k. L0g95 If tpi counter 75 excee?dz.a %redetermined threshold value, the limitation
control uriit 64 GUtpULs Aesigha ‘flfgﬁ%ﬁ%c(ﬁéngsc%l" & R BRI S SRR Rt RSSO fliRkcating that the
data to bererssdediisdnualte, tsednaisfavtobiiffelBoddntha parametes gefting writie&Ehe parameter
setting uniliﬂ?g %hr%t r%gteei es this reencodirz}g gignal re-sets an encoding parameter not to exceed the
threshold Valie an per o?ﬁ?gersesé%ga}ﬁé: N matRBlock data to be encoded. In addition, the output
buffer 632086 feseivetithe skensadingpsignal Heistesoal-birdbiaipidheonacioflasidaihg encoded,

being stored. therein, and waits for macroblock data encoded with a new encoding parameter to be
in pu? apparagzs & hé presen Pventiae {g?s emet)od?ment, em E\ﬁéition to the appara%lg 30 of

Fig. 2, aroute for data to be uncompressed and encoded, that is for uncompressing and
encoding raw data of input macroblock, is provided.

[0087] Since operations of the common units of the apparatus of Fig. 4 with the apparatus of
Fig. 2 are almost the same as the apparatus of Fig. 1, only different operations will be
described. In this embodiment macroblock video data is input not only to macroblock
processing units 51-1 to 51-N but also to an uncompression encoding unit 58. The
uncompression encoding unit 58 outputs data of input video information which is not
subjected to a transform process and entropy coding, that is raw data, to an output buffer B
59. A limitation control/route selection unit 53 monitors a bit counter 55, as in the imitation
control/route selection unit 34 of Fig. 2, and if a bit counter for all routes 1 — N (any of two)
exceeds a preset threshold 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.

-
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[0096] Other detailed operations of the apparatus 60 of Fig. 5 and variations of a unit of encoding are
the same as the apparatus 10 of Fig. I. [0097] In this apparatus 60, the maximum amount of data
output from the CAVAL encoding unit can be limited for one-time macroblock processing, so that a
requested macroblock processing time can be used satisfactorily. In addition, a bitstream which can be

decoded withi equested.processing time be output. [0098] Further, in not only the apparatus
of Fig. 1 %ﬁ%&o RS é%%grsé nggé%?cf—’l%gl? W&%QE%?B@'A %%FBEEE&H@W% eUdb8 instead
of the CABAG pimessifgstinifand tsopdiatbrissthe same ok Higt deseries aaWisnkis embodiment.
Howeverl,ni(fﬂ% macrrgltl)locskri%t%né:cpdeg]astr W Ega, the CAVLC processing. unit does not have Context
for the macroBIock . 88 that & method Tor UpJating CBhtePHHER PRSI b Should be
defined. Mariobdokingmotssiethods Ganthe applied; giovided Hhathmencosing anpacatusand a
decodlnq]aﬁgalga%iseg%ﬁs %%Qr%%?g W%th%%g(:h other, For example, the number of non-zero

g in blocks of a macroblocic

apparatu$ 08 nvéximtim signolsdlefidatartd bé @itptt faarmdhe GAVLE sngosingupil samube limited
during encading, so that g reguested encodi rocessing time. can be used satisfactorily. In addition,
a bitstreé}rlwl?g?/'}%c%%(‘:iaril1 oe%aéa{:qge%ﬁ\:/\ﬁ “frgi%targgglf%g&oﬁ%%%@%@tﬂﬁ&ﬁ%&tﬁlﬁ’t?‘f@@@é] Next, Fig.
Cortespontint 10 (e, AppAratuSes of Fice 110 Fi & I Soule e hoted hat e apparacioem ot Fig. 1
corresponding to the aratuses of Fig. 1 to Fig. 4. It should be noted that the apparatuses of Fig.
and Fig. go 1 GO It ST The ol g%éﬂ?ﬁﬂ‘%ﬁﬂ‘}%ﬂfa‘ﬂfo‘%ltﬂe*%ﬁ&:@o tﬁﬁf the apparatus

Cra acr
(0] no?]ﬁave an uncompressmnmenc

80 of Figh®dvesihthsatees afitheté sotext ufidenprassioondecadingiunih88idpakaseie whigh such a
situationtis %I%%%r}%ec% com reggi %gelg%?in% unit 88.and the route for the unit may not be provided.
[0100] In'the apparatus 86 of Fig- b, & bitstream 1o be GSRSHSPR IR BAG Re dBCamaTssRIeD signal is
output. Tneaiiparatiis 86 abFignieis oampose drabraptessele ghioreasnits @it 85y antgrgading method
judgeme&g u%l)’%l?gf anlsig erse tran forerrg) rocessingounit 83, CAB$ Cpiv}/r/(:o]cessing unit 82, a limitation
control uriF 86 ara the UNcomplession decoding tnit B8 o7 Eirkt “wheRprodeLsihg of each
macrobl$&k9éiashthdeviite! spleationsurfith Bde-dbeseliadt B gotiten oo EAB AT RKIEaSSINg unit 82.
The CAB@Q% (Hhoc%sst?gsg&ig 8S2 { e%odesa Q. swwb empedded into a bitstream, indicating whether a
macrobl5ek IS raw dats or nofl, be?m%pﬁrecodingot e macroblock from the input bitstream, and if the
encoding0ifethdd jotggpeatusriit 84quges thataitisuaw taia, theerpifie: seleatian mits@l, 85 select a

route of ehineompr ssion .decoding unit.88, to output the output from the uncompression decoding
een ng 1},Can. De ted during € Q ‘i& é%ﬁ
unit 88 as a video Signar ALtHis time. the UnCompressidif ast SHihg HANEE S LHRsRERAdeo data through

fixed-lengtiedeoadings Hahecunedmpieasiorigndadidditmit 8&isselectedcthesstata-piQentext of the
Context\g),%gragorg %nisttf? %é@&%Aﬁégﬁa cgs%i{n unit 82 may not be changed, may be initialized
with a pre etermined va e, orm ec ange% Ith"another rule, provided that it is synchronized with

the operdfidajottret.CABAGhprocessinganit 66 asiencoding appaairssides magddigan, at this time, a
predictor used for ing.a macroblock in the same pi to be decoded later is set to a
predete%ﬁ%%ﬁ%dglgéﬁ%gs ggrogg%ge, lsea%aﬁ%%}%ggtg?so? ?‘%%5808?85&5%%&@%?8@@&% is set
to 0, antha Grabrdblpoictsmisusdt 16 eftinteaencoding of Rig prestictesvalue maydave any value,
provide it Is thesiz i encoding apparatus side. [0102] If the encoding method
judgemgrétg %&1%%%4%%?&% rtf%?h&:]?ér% %%%ngg%sﬁﬁ%ﬁggg?&%g g%ﬂ%%@tﬁ‘ﬂ)%’é g unit 82, an
input bitStreramis mptthstontrat©ABABrocéssingamit B2 sSUtce3sivghe limitation control

unit 64 are described in this section.

coefficients exisfin 0 &rd 18R BUAEP Gt Yt RRRASES KA PR 3% Iin this

[0093] In the CAVLC processing unit 63, header information and quantized coefficient
mformation input as symbol data are variable-iength encoded with 2 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
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
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[0103] The CABAC processing unit 82 decodes and outputs header information and quantized
coefficient information from an input bitstream, as symbol data. Specifically, the input bitstream is
entropy-decoded by the CABAC decoding unit 90 based on Context information from the Context
operation unit 92, and the output binary symbol string is transformed into symbol data by the inverse
binarization unit 91. The Context oéperation unit 92 updates Context based on the binary data input into

the inverS@ PRSI IFRORCH G hABYI Blegksbene perreasedibyerleotiinghs aliwadnit 91, and

outputs theccqaiaxinioNnaleT ia-therfcARAGEREOHAOHLA- O T I oparatian. oflg, GABAC
processirrléq unit 88 is under description_of section 9.2 of JVT FCD noted in the background art. [0104]

The invers& #imidm’ BrocsSirg Tt HALIEHbAAR dutsantiaimne isvetse Biom, whls ndton
compensgiii@rinryhheadel ifermatimAbeMuRRtizes eeflicientiniarmnatian, tadecade gad output

video signals. [0105] The limitation control unit 86 has a first counter for the number of pieces of bit

data to be MFGL R e BRI HBEJBIHA. Gt Ariredobicd BotstiTor fiehumber of pieces of
binary da@ooupuhéiieeunisrdSronnginereasesdhe diral GRUNIGHRY 036 BYeRX HimeHhit slata is input

into the CABAC decoding unit 90, and increases the second counter by one every time binary data is

output frefEREOE RB AT SR Y TR 00 ATHES P TRGHES Yeict iorpdisiprsn i reesissing of the
beginning:ef ¢hermasrohle ckasiantspiaesely, the HempersafPiscesafinput-data.and Quipyt data of

each macroblock in/from the CABAC, decoding unjt 90 can be counted. [0106] If any of these counters

exceeds N5TbL%t BPEETTINE OARREHE FAATBRESRIOF SHAB6 HsmiRits b olproveaimereThfs error
processingigandiomadepeding/ pogessonae and Starking decading PLacsss.Aaain after a slice

header of picture header arrives, or can only make a warning and keep the decoding process going. In
addition, ' dbdb Hity O B T Er8 kB BRIt iee Brenhold selising b uigtianais ipbantitus 80,
the amowat fipaiadeibrainpstinte/eLiput-Famdhe e ABAT desedingHNiL AR during degeding can be

controlled, so that even thezﬁiglount of data exceeding the maximum amount of data is input or output,
the error'f %83%%%%&%’ e EALPHFSHHEH G TR PAsHDE S EEoMHP ProBessing time
satisfact@aumwa;o&}ﬁa@dﬂi@i@@tabjeréa'@@it@téqaig%gﬁ%amg%ﬁg&mté&%&%%%ﬁébﬁmgw%é{&the
apparatus 80. In this case, the amount of data input and output is not monitored in the CABAC

encodind'Cini? §5°fSH B8 IARE LB HRHS SPERs RS By She e areritediniat sfte video

informatien-eeandingapnarais eidhe presensinvantion aeurase WS CABAG s appligd as
entropy eco%in , the CAVLC processing unit can be used instead of the CABAC processing unit as

shown irf B2 BrEJHRRARISK \Ra&8SHEEaivPa TR dRereie Adswri éor fmereo Rlaelatipiocesses will

be omitteddageausetheappatatisaparyam&iniies iagdescribed in an embodiment for an encoding
apparatys. Note tl-éat, imjlarly to the encoding apparatus, a method of updating Context in CAVLC for
ATuRlei e G510

acase i RISRARBORY AR AP ALY PY&vibimsly adiratiations of a unit of

encoding are the same as the apparatus 10 of Fig. 1.

[0057] In this apparatus 60, the maximum amount of data output from the CAVAL encoding
unit can be limited for one-time macroblock processing, so that a requested macrobiock
processing time can be used satisfactorily. In addition, a bitstream which can be decoded
within a requested processing time can be output.

[0098] Further, in not only the apparatus of Fig. I but also the apparatuses of Fig. 2 to Fig. 4,
the CAVLC processing unit can be used instead of the CABAC processing unit and its
operation is the same of that described now in this embodiment. However, if a macroblock is
encoded as raw data, the CAVLC processing unit does not have Context for the macroblock,
so that a method for updating Context when raw data is encoded should be defined. Various
kinds of methods can be applied, provided that an encoding 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 taken to 15. In
this apparatus, the maximum amount of data to be output from the CAVLC encoding unit can

17



f0110] 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 Ps bRESE fusisSissid ieage thatorradstedCmevdisglyrestsisinetinei nathbeprsssbnt invention

can includgseraatalocke.masssed e et ancadinamenions, d it Hd buher, Jais specification
shows a c‘aée in Wh%gh information specifying the encoding metho app%egthoéggﬁlfgg%% Solgé is added
as headeliffsmidgortaithe macroblock. If this specification information is added in a slice header or a

picture heggiay, %@dm% meihedsAan Demixes ﬁ@ﬁ&%a%ﬁ%ﬁ%i@h%@@&%%@ r%%%% d%%; d.on a slice

or picture basis..[Oll’Z_] header information (for example, macroblock type ABAC
and the rBles@RtaALqE, wrrserrhpgHOhesimgydsericolliL. 4 Bitigbfecteshtothbdemsndigrocess of

the CABAL: ipfasatied ir eiiistsamie! e piRseaL invealion prlyedis andalpiasncaded. 101131

Further, in a case in which a bitstream is encoded by CABAC, the b tstream IS composed of data that
does notiRfake wHy: Bit Betifte erRaap dnef Sikpbderso GRBAG entoding umitamprdstading unit

exceed ajprgagiNreskeldyaluepraset:dn adgition., inia.Fasqde-which et Etg'%ég)z{@ééo%ﬂ?@d“’ the

bitstream is composed of data that does not make any bit counter for output o LC encoding unit
and inputBF décBdime dpietert 4ptaast midsnplevidide. As a result, with bitstreams of the present

inventiongga giglen-infosmatinnenseding appaialis.Ang dvidednformal | [gtus have a
guaranteé of a(PI fixed de@o@ding process?ng time. [0114] By limiting t@%ﬁ% %@?gg&e?nput

to/outputHBi? & CHBAC Biscamatusibariidacb dirguprsad e bipuiscesding unedits SleSSedrdata, a
video-infepnlinn SBeRMIN sARAMR WSANd 4E6REIN0 ARRATAYS ARV 2 gHRRANEe ©A B fixed processing

time, thus making it possible to realize a device_ with a guarantee of the'processing time. In addition,
the samePEIfEETY18aHE i dMmEd inTaceage innifienach heansuspt ipste ddcoflDABATRS.

{0161} First, when processing of each macroblock starts, the route selection units 81, 85
select a route of the CABAC processing unit 82. The CABAC processing unit 82 decodes a
symbol embedded into a bitstream, indicating whether a macroblock is raw data or not,
before decoding the macroblock from the input bitstream, and if the encoding method
Judgement unit 84 judges that it is raw data, the route selection units 81, 85 select a route of
the uncompression decoding unit 88, to output the output from the uncompression decoding
unit 88 as a video signal. At this time, the uncompression decoding unit 88 obtains video
data through fixed-length decoding. If the uncompression encoding unit 88 is selected, the
state of Context of the Context operation unit 92 of the CABAC processing unit 82 may not
be changed, may be initialized with a predetermined value, or may be changed with another
rule, provided that it 18 synchronized with the operation of the CABAC processing unit on an
encoding apparatus side. In addition, at this time, a predictor used for decoding a macroblock
in the same picture to be decoded later is set to a predetermined value. For example, the
motion vector of a macroblock uncompression-decoded is set to 0, and 2 macroblock type is
set to an intra-encoding. This predictor value may have any value, provided that it is
synthesized with an encoding apparatus side.

[6102] 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.
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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 encodin%means has the divided block of the image data, instead of the blocks of the

bitstream|dfdladbs boBIMypEIrRitaE AR L ARGIApTEBdiAY oRta st mfoammsion @fdata of the
bitStfeamq%éﬁﬁE&ﬁM&ﬁ@I&Em%ﬁﬁQﬁ%ﬁ%%\@J%?pxﬁ-bm?réﬂﬁ,oéﬁ@Qﬂ%%ﬁgﬁﬁ%ﬁﬁgﬁ%@agmm L

wherein the encoding means performs a variable-length encoded or an arit Ic encoded. 3. The

encoding B atsTisae dbrafrePio Wshdrd ot (whrkin dpecBisermjbelidamscro-Blotktype. 4. A
decoding; aRRREAYS SEMRKSNGRex: spdasRdingimeansdendesring A RIsIream hasgd.on a block type

included header in the b s eam; , L .
transformed into symbol data by the inverse binarization unit 91. The Context operation unit

92 updates Context based on the binary data input into the inverse binarization unit 91 and
symbol data output from the inverse binarization unit 91, and outputs the Context information
to the CABAC decoding unit 90. The operation of the CABAC processing unit 88 is under
description of section 9.2 of JVT FCD noted in the background art.

[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 1s 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.

[0166] 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 h;ader or picture header arrives, or can only
make a warning and keep the decoding process going. In addition, the decoding process can
be kept without the error processing.

[0187] 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 means for converting a decoded bitstream; and wherein the decoding means do
not decode the bitstream when the block type of the header is an uncompressing informiation. 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 datdiR% <xlep sithridtimepeareritsbanh ot embdilitent bibekideo infimmeaizoding step for
encodinaceastiial iipshuidest blodis iRt iRy e CONGIRION ORI RN erating. 2 Ditsiream and
ing the adde

adding block type indicating a block information in header of the bitstream and outpu
bitstreamdgafging. theHeVdif resseaging stap haswibitsiaé o block sBAS imagedagayinsiead of the

blocks ofMtﬁxr@eranas@iﬁeg@fpmi&séeeefmtﬁﬁ%rgg,dﬁsﬁl;wgomrs&éagtﬁoaﬁ%% §18n,pmount of

data of the bitstream exceeds predetermined thres lue.
processes will be omitted because the apparatus are very similar, as described in an

embodiment for an encoding apparatus. Note that, similarly to the encoding apparatus, a
method of updating Context in CAVLC 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.
f0111] 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.
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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 b itstre am; a inverse converting step for
converting a decoded bitstream; and wherein the decoding step doesn't decode the bitstream
when the{fldei thpdiofithig Headeoistar! datom peassimginformationn 4 CAheCesasing method

accordin%ﬁg gé?i E13%,{}}/1\1 rein.the decoding step performs a variable-length decoded or an arithmetic
decoded. 12. f?gl coc i%ﬁrggtﬁgé%g o%%r?gl 5% aﬁ%é%b ao?”fif?\"/%/%é%ﬁ%tfﬁa ﬂS%%%e is
macro-blepfeatype. and decoding apparatus have a guarantee of a fixed processing time, thus making it

possible to realize a device with a guarantee of the processing time. In addition, the same

effects can be obtained in a case in which CAVLC is used instead of CABAC.,

21



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

armourtt 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 mverse converting means for converting a decoded bitstream; and

wherein the decoding means do not decode the bitstream when the block type of

the header is an uncompressing information.

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

variable-length decoded or an anthmetic 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
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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 vaine.

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

variable-fength encoded or an arithmetic encoded.

9. The encoding method according to claims 7 or §, 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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