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'[0001] The present invention, like recently devel oped
standard JVT (ITUT Rec. H. 264 1 |SQ|EC 14496-10

| .V‘TITLB‘QE)THEEINMEQ%TMa met hod, apparatus, and program for

encodi ng video information, and a method, apparatus,
and program for decoding.video information used when -
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mfom}a&f”éaf @&g?ll{lﬁgﬁa{l%t used by the MPEGL, that is, an
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' e

wever, it was expected that "popul ari zatl on of nobi

- method eandiis atidelywengt @s an application for professionals and for consumers since it can

treat interlaced images and progressively scanned images, and standard resolution video and

high resolution video. By using the MPEG2 compression method, a high compression rate
and high quality of video can be realized, for example, by assigning interlaced images of
standard resolution of 720 x 480 pixels a bit rate of 4 to 8 Mbps, or by assigning
progressively scanned images of high resolution of 1920 x 1088 pixels a bit rate of 18 to 22

Mbps.

[0004] The MPEG2 mainly encodes high quality video for bfoadcasting 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 terminals would
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bri ng hi gh needs of such an encodi ng net hod, and
therefore the MPEGA encodi ng system was standardlzed
As.to a video encoding nethod, its standard was

approved as international standard | SO | EC 14496-2 |n
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b |nserted | art in
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encodi ng node is out ut as video conpression
scale, sk apphien Yaggble-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.




2 [0009] In addition, the reverse encoding unit 106

applies variabl e-1ength codi ng or reverse encodi ng,

such as arithnetic coding, to the quantized transform

coefficient and gives the encoded transform

coefficient to the storage buffer 107 to store it o
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The reverse encodi ng unit 106 determ nes an encod i ng

- informptign. ¥d dhaisame tithe thgmptioyprédictipwicemhpensatioretifit tilegives motion

' romthe qu j zation unit .105, the
vectorvmfo?%{ %;@f’fog%lgg%g{sg% d%%ﬂﬁ@n vector information
[0012DThe Rever 2renchdinguhit 006 Péteiféd HEnz0MRS AeRle baskdWhi the quantized

111, etc. and applies variabl e-1ength codi ng or

transforgn eqediicientc Which gvas gévendiom therquaptizagion sait A85.tthe qistization scale,
f tion to be.

e oG B S SR b BLAOLEA Rel%ig 1,

and apphies ﬁnmbhhekéngﬂhmodmg@r méﬁ;e leBc@livesuch@s kRinttie cadifg to the

buffe 1%%‘ B be sto t herein. The encoded encodi n(i;
encoding gaodestofershy cigateyn eaatmfsrbsggseaﬁ inip dherhgadesin a unit o

encodd¢ OS], TheEed BUES éﬁo&iﬁ% %rd@ ?Sh%i%ﬁ tolRE sAPAY: g?fﬁlgg 107 to be stored

vari abl e-1 ength codin Feverse eMrco
thereirp r Beegwodadcéncading middh neduitputes d'uch:g cbmptdmoﬁﬁxtfbﬁmﬁomt or

o1, e T b B g i
procesh B:hi R agiflBAEObARG to %&ﬁ&léﬁé&fmﬁfoﬁﬁaﬁ& tg%réa'iboi&ﬁ‘or{ﬂaﬁ&l to be

the orthogonal transformation unit IS a
insertediin therhepderatartsn gnmit obbreaideduidey. t he adder 103, which

[()014]I fh tﬂe f'r(_’chr-gr[bodlng, 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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fromthe intra-encoding. Since other processes are the
same as in the case of the video conpression
information to be intra-encoded, its. explanation wll
be omtted. 3 [0015] Next, Fig. 9 shows a genera
construction of a video- |nfornat|on decodi ng appar at us
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screen pergpOBement hutfas K26, andulien is euiputfaftane Dﬁés:om@enogmmpmstbedhe

snter- encodi ng, the notion
D/Ac%l%g&e]tjl on/ conpensation unit 128 creates a reference

[0019]i Tgeasb s etlichnhd fremehis R8n ¥eEQEd 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




i nformati on subjected to the reverse decoding and the
video information stored in the frame nmenory 129, and
gives the imge to the adder 125. The-adder 125 adds
_ this reference image and the output of the inverse
' ort hogonal transformation unit 124. Since ot her

: perform@l:l@sth@m waptorthe earecfithe framae sibjestedety theointrhencering, it

exol Wiﬁ’ssu ctedtothelntra encoding, its.
_ paﬁ%‘? No be omtta [00201 Now, the reverse
| [00203 nges] the r&i@tde eia&ﬁim@ﬂlﬁt 1081endbYThe\WWT whEbSEB6ibAGH defdil. As

etajl . shown in Fig. 10, the reverseencodi ng unit
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deo- information encodi ng apparatus 1
: mfonnaltqumcdu;mg;qnpagatmﬁm@ds putpat i being embbadded irhebitikdream as
h d|nformaI|on [00211 First the CABAC systemin the
cadef HYMMAOBn codi ng unit 106 is shown in Fig. 11. As

[0021F fIQiM‘tHerC}EBﬁC s%rgtemqﬁ@ﬁe 1e0ErQ8 BRLERR untM0b Yshown i in Fig, 11. As
' I nformation, and quantized transform coefficient

shown inf g ik, imede iinfprmationpmotine 1rtfwamatuonamda}manmaed ttdSfoem doefficient

ot TR D 9807 AP 51 2,88 matBh b o genstion
unit 18V BRGhSut ifthQ Utk O18 U4 thutlidhlea R nzﬁ%l% tre bmanzatlon unit

mul ti-val ued synbols into a binary string an
131 cegyvisits thermpultisqalyied symhelis intg amimsﬁnbnlusm qf@n@rbltrhnyslength

e R RN L S IR v i
- 133, abil ARy GABATOEIcodin}: uhiTe B3 ﬁp}ﬂwﬂlbﬂﬁg‘ SynitoR atithnbiic cBHRMBRY the input

synbol s, and outputs the encod resultant as a
bmarYbﬁyr@piSe andhoytputs H@ chicefedgesubigntasia bitgtreamto thestasage buffer 107. A

Conttepﬁj[; ?zftfo rih& caig%laflég lg&kﬂe?{ ﬁ%ﬁ(ﬁ?ﬂ gﬁ)%gm?)ggﬁg l'g’ﬁtlgﬁl anféE) the

or mat | fon uni
: b1na1'1m1m$ntuhﬁ 181 aad ﬂ'leSbmd:m kambalt putpuf fremthdisiniizdoh aait i1 ®N and inputs

the CapfRb i B CUHPAC £aSIeng i A ORI mGRETErSS 157 of e Context
operat@i?lrﬁlﬁtxltﬂ sRied é&ﬁtgﬂ WHILR 1S]L§aat§g,u s RRcARALEALs gﬁ"ugé.'aﬂ &ncoding

' updat ed, as occasion aris ring an enco
. proceqs;mmiethsuutmidtatemf Ganiteit & bsustidorod re@ant ext t o be used

re 00221 Next , the CAVLC system.n the.
10022 Qo e CRVE 6 G trin o tieiee Sufosie ip ibgs shopm indis. 12. As
shownSANW 12NmbidinfdrfatiBB 8ot REFRHaion an&ﬁﬁérﬁﬁed transform coefficient
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informafipw inpit from thepuantizatism untifel Guead thezaviiomprediction/0gmpentation
unit 1 ltlha?re gl%tu h @A%CC enc%%n%%%qqgg}g diti-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-valued symbols, and outputs a
bitstream. A Context storage unit 141 stores information already encoded in the CAVLC
5 _




unit 111 are input in a CAVLC encoding unit 140 as

mul ti-val ued synbols. Like the variable-length codi ng

adopted by the conventional MPEG the CAVLC encodi ng

uni t 140 applies a variable-length coding table to

_ the input nmulti-val ued synbols, and outputs a :
encocbng unif ormxmleeihe rgmheag%cwﬁﬁmelmgf ranozege in blocks already
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163 atd it oph 6 el Bt Buie TG0 Adeutifl ARG, BYIRO Snd the

e I nverse |nar|z I on.

motiof q»eedﬁmionwbm‘pemlbﬂn anit 1Y ESRodd MBFrhadbh,aRotivh \tecﬂcﬁ SankdQquantized
the dequantization unit 123 and the notio

coeFipiFRdP L MANITE oS ORIt PRFTAGAT 415G HulRC i bassdiopihe string
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ntext ‘operation unit 1 cal cul at
outpubftorh ke imbersebinantationmaityl 63 yandahsuts thellonitext intd e CABAC

i nverse_ binarization unit 1 he mul ti-val ued
decoduig i 161 @a?’feaﬁtrls?ﬁl?ﬁéreer?mﬁé%s%n the f%a?ﬁeﬁ%&nesﬂvoa ARt 163 gtores
ConteWhle Mpﬂafeﬁeas%eiﬁ‘dﬂ aris8l, Qluhﬂ adekd he %&%@' 449 tHirktial state

Cont ext menory group 16 nt €
ofCOIuplertabﬁmﬁdlﬁorarﬁstz stores Context which is updated,
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_ decoding unit 170. Like variable-length gecodmg 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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shown.in Fig. 15, an input bitstreamfromthe storage
buffer 121 is input into a CAVLC decoding unit 170. . .
Li ke vari abl e-1 engt h decodi ng adopted by the o

conventional MPEG the CAVLC decoding unit 170 adopt

a variabl e-1ength decoding table for the input

alreadyj despdechiphthaad Vd§t derodingpmét 1705 o axamplp, thepumber of coefficients of

oo ) B S AR, LR SEILSHRLLLE B g 1

_ informatiofi*are=n _
coeffichumit degdedijustzistforenhistiide, mBscadit] THeCAWDO dBoding unit 170 is able
sation unit, 128. A Context storage

{despeisct
to chdiigs thervariapieg FRh ARGASIAIER B0 be aPFlissdgr R0t haseH opaformation

o G e SORRATY, 1o GRS OB IDE 71 s

the intin] wiatel ofaonkdxo tkise tweid gy quesstassetl, the val ue of a

ffici.ent decoded ,j re this time, _and . so on )
(0026 E0r RS BRACTRATAGY Ui ;ARG T6vath Eva o1 GHARGe |4 Sxplanation
about\sfﬁé n%ﬁ@pﬁ:'i@%@&& iHeGR CRehrhiRet BriPIRTEO Ui 16:0002 (section 9.2),

ol s, based on information fromthe Context
the ensrocagentsiof whith are Herehytinedrporatedrbeteduiby tefitrendee Cont ext
storage unit 171 stores the initial state of Context
.to be used for a reset as well. [00261 For specific
operations of t kg REOCty PR NVENTION! and Fig. 14,
. an explanation about the CABACis witten in Final
[0027p0khei appheanty effthe peeyEMVERdOEhaE ro@QRiZed eertain dragvbayks in the

. .the entire.contents of which are he i n¢or por at ed
existiyp aeBing P ARG s sy Mo SRRt R Rf BRRED G, as now
discuskB& appl i cants of the present invention have

recogni zed certain drawbacks in the existing encoding
[0028h Nt here & pivturg isspsedadsin aafidporinfrrmationencodingapparatus 80, even any
of 1 pfERHE. S FAdobiBs AMblo R EHRIETed AODRRA0r AR dihe RhE hilhiBer of

S enco ormati on- encodi ng app

~ symbdlfQncléd&inalyuniodf dncpdisg, b Be efleicddntoThe bidblingionamngt 131 of Fig.

., block is considered as_a unit of encoding, the nunber
11 is gyt Tixgd siyet ¥ depsnes gmayideq sigmal torherentsredsgndscoding conditions.
. i . R C . '
0029F 3y Sl el 3 S bbb Sy et
the biearizeti@cumintd leis aflkedbasaiesaited dm sectioh 002PAf INT BGDL. tHo@ Bxample,

ssis g regFie 850% Srdohb"Fh A6 FHF B, n Pibn PPt sing
for mB1 ra%;sr% W] HPESHob REfar SnBBELIA: e ik Aol B EBhd K at 2

‘as 1s clear from 9 In set

- maxinu@. Thérefie, INTleRGD,of bimaryt datgbiwpof fram halzingridaba usit 1B hin

ol e MR HBE) | STLES' S L% S (2
[003013 IFef Bfc@bBve fehfonk ARE hitmBEr JFipRREY ofisthay A Je oM e

. biparization unit 131 in response t0 one Synmbol is
binarizgtion uniifld X éuresn@ue 6 a sanbal Hachidelia awasdrescodihg, of antieut

... of ni.ec f_binary data output f.romt bi nari zat.i on
video G 5685, el e F1 20 SRl TS Sy R RofRy Bhout
from thé biaRe2ioR GmitaB 1 adueité étinput data and encoding conditions.
{0031] 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 is accordingly required. In addition, as described above, as the number of
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video signal is unfixed, and therefore a |arge anount

of binary data may be possibly output fromthe -

bi nari zation unit 13 1, due to the input data and

encodi ng conditions. (00311 The binary data output
. fromthe binarization unit 131 is input into the CABAC
piecegatlygimgatarinputisg®. the-SABAL encoidinganithisd 3daBaExadn thedonmggst time for

' (® needs a processing tine |onger than
procegﬁféé %ﬁ%g%(@et %H%ral(t)%léss one piece of input binary data, '
[0032] f TiRr€foRAin a cusetrewhivh thé Gides infbroRitioa eycéthh@aptafatud W0 should

into the CABAC encoding unit_ 133, a large processing -
have g gpgrantee eftealridnp grapessing Andedixed pregeasing epeedascan not have the
cf i he. f. ' L nar \. .
suaraE5 574 S RN of A3cciAR KRHER i R nduhB UGS GRRAL Bloting i
133 ontifeinvedber dhgedesnd bitart daeisfumfixedir ocessi ng cannot be
stimated. [.0032] Therefore, in a case_in which the :
10033] g ditian o Wl %ma%%&s (At Facading uribl34in myppase to a
. * h I7 - .
binarf 44 SRR oEPuE kol baERE RS, H B 10 bl Blmba) i ynfixed.
This ig becasatheriABAEC cphircls sheodutphit bitrigngtabeording topthe obdir@nce
: hi BAC .encodi ng ,unit 133 or the nunber of pieces '
probalyiy TPV AR dh@: A kBl O[] O R e FoPRt ot CABAC
encodirf e BUhBHbe bif @b HatLARAEbRIYE At} om{sgreéiﬁ %afﬁ;bf several bits,

response to a binary data string output Tromt

depengingaomi itsacicenmenga iprobability.n r esponse to one synbol is

, i xed, IS IS because.th BAC control.s the

10034} Rindthe, CARA et o RS ey Resds aogp-anibe time longer than

~ one cIBEIOHRIN ol grifcedd ohdIpidée & tiedaYa BHeDdut, ifa'l%@é‘hﬁmb%}_rb? gieces of bit

, i ece of binar ata input into the CABAC  encodin
data aggrputput 3@nnihy CB%BAQ ancodingriniaf 33,af longprogessingrtioiseequired and,

, Ltistre everal bits, . depending on its ..
sccorfhtf, SRR Byl BV Fheopieeds ABRA OB ame’ n aadiion,
- as stated aBslieNgnestht nkdBepsiipidlel ¥t Bieasls odtphf #6@IA¢E 0ABABncoding unit
.longer than _one clock cycle to process one piece of
133 isyinfixerh atdis diffipalt o asimate the longesd tigee fatipteeessiig. pi eces of
- [ r e..out ; C encqdi ng unit
10035 Therefti 3 s st e DB o, SRS Bt 40 Shouta
have aaguatanteef iréal-dinveprotesing asd 8 ifiRgd prictssitpatife, d dagm@€have the
processing tjnme. |Ln addition, as stated above, since
guaraifigfell g idrBe PurBbernigicsss of bibiata aroatmi fivm the (B AR encoizagmit
' [ j [ , 1t is difficult to
133 0@2%?%?% dgﬁgciaso%g%gtﬁ% |H;rre 1?%?’ processi ng. [0035]
[0036]TH&e efattercin that the maskeriof pishésod! Hiteey datd @0 bitdheartobe it to/output
n [ appar at us .1Q0 shoul.d have a guarant ee of .
from 5 CARAN e B Fiediol 7] T 2 o oot ghediad pistpr, slce
f a pibfe, krdbRIR, sMEbIoA RN HaG Bel
? aplp_i eces _rof bi t datg are Oljl? S’S‘%@?@*ﬁiﬁ%@%@ﬁ%ﬁ%}}gﬁ %%a fixed
procesgig timelig Shepynit ¢feennodiber of pieces of bit data is '
fixed., [0036] The, matter .in.that .the .n er,. of
- 100371 P ypn P Ry (eousn T S s oR Aing epparatus 120,
even ahPbOUpRUire, slit€Hhdciebl6ABA BIBEIOM dofsiBed ad B Bnit Sf 8iblgHhe

in a unit .of encoding, such as 1 picture, slice
number of bits of a bitsiream, included in the unit of encoding, entered into the CABAC

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 unit 161, a large processing time is accordingly required. In
8




of a picture, macroblock, or a block, and may becane
| arge prevents the guarantee of a fixed processing
time in the unit of encoding. [0037] Further, when.1
picture is decoded in the video-informati on decodi ng
. apparatus 120, even any of 1 picture, slice,
'addatmn,cascslﬂtcﬂcabova,rmhdnltb@kumber@ﬁ pEcekaridit deda mpuhinto the CABAC

oo L i e R bk Sl i St
[0039] eCIRE4IDE, HI asd Bl whith4Rd VidesinIeeiios detodifP @ 28 hould
i nput bi fstream [0038] Since the CABAC decodi ng unit

- have 3 guarprieriof regl-timp prsessingandta ﬁi@dlp@wémng time, idsen naflhevkihe

cl L9,RL95ess.: ane. pi n
uarafFE e TfbeloRE S Pdeale Bt Gafhors AP g e SR B,
appardBN6l 61991@ AuRbetitl gieckd df bid dhta i OenfixedC Espdcitllyl A9 @nhpfred with
accordingly required. In 8 addition, as stated above,

| the vidgqrizdonmedion mf@n&a&mpﬁra@@é@%m tb¢ wda@mfonnﬁmn deqeding ppparatus
120, 5 B4 SR BT b B B o Oy G

ThereTdtetaé Gicethat fbalaumaqmdessmmma be giirgeeed irsfan"ramémo n-
decodlng apparatus 120 shoul.d have a guarantee of

[0040} Ageordingly s abisst plyths Repsentinveation isde addrepythe aheve-preblem. In

e R B0 bl Al bR Bl

_ to/outpmmmhl&ABAﬂ: eacodihg unit aﬂncédecoﬂmg atdslimitedid a dait af éngoding

s 5 52 5L B b B tons i
L
0SSO oS B8Ryl At

[0041hrfé1rthmg il the qbeesamdevhntloﬁh@maﬁm the abo¥equbblemaf uncompressed
u ar an dis . a

essi ca ot be
video 557 eiePapbUMATRERIITH 5 Ogitb ) BB 4 Tidepindamiion
encodidPPPhraRis ahd db& @t pamnlhmmARMBLRLAR! em In  the
resent invention, con3|der|ng t he above problens, the
[0042E iilirfurthdr, thethe ptaseIﬁemrenpm, cons;d@mgpb@ alioverprebl GABAIE: same

ncodi,.n islimted in a unit
Hwﬂ“@ﬂs@%%%gnﬁg ﬁsgg GE@?ﬂ? slice, macroblock or
_ [0043}3 |B3/QK<rmt1&@ GhetariBER N HSAYS B mbbteto}dufﬁlﬂ: FohPihe aforaRitioned

a video-information encodi ng apparatus and
CABM% eereding unirndedeceding weft packenspdiag vaegraprepssd 4ate, a video-
r
infornlgieh Rl B8 Bl bl oo BAPL € Bl iy e
proce@m@ tﬁnd;raﬁ@ amhpardtos witha gﬁﬁn@ﬁﬁe B0 tHeprogepiih@ tme@af be realized. In
eo-i nformation encod |(ég ap ar at us and decodi ng
addl’ﬂ%slamlﬁ geecta pan be ebtpiped inANEC gsorrdbas GABAC. f ur t her,
in the present invention, con3|der|ng t he above
probl ens, the sane net hod is applied to CAVLC as wel |
as CABAC. f OO0BRIEBDESCRIPTHONt(Me DRAOWINGSf data to be
ut to/o ut fromthe aforenenti gned , CABAC
100441, Wil F SEaTe B0l (HGPRSHFTY T B G AgY Of the atendant
advantdBGAIRESSRAMbIRhLy SotMheleRs thh BiRE H@ohﬁ;@ bERG RS t00d bg

appar at us and decodi ng apparatus can have a guarante
referensk tey thej faBeowing detailed description when considered in connection with the

accompanying drawings, wherein:
- [0045] Fig. 1 shows an example of a construction of a video-information encoding apparatus

. of the present invention;




‘processing time, and an apparatus with a guarantee of
the processing tine can be -realized. In addition, :
simlar effects can be obtained in CAVLC as well as
CABAC. BRI EF DESCRI PTI ON OF DRAW NGS [ 00441 A nore
conpl ete appreciation of the present invention and
[0046)elig. Dshavwseanaixpmpttafta constwatipn 9€ s videerinfotmatidn etigeding apparatus .
fthreadi y _obt ained as the same becones better understood
of thaRresepb Pl (o the fol | owi ng detail ed description |
[004MER, T bR &dmbplk FARAGHIcHBN WF h hidebqnfo&ﬁwwﬁg apparatus |
rawi ngs, wherein: 100451 Fig. | shows- an exanple of a
of thecpesent \ventiom:; of a vi deo-i nformati on ‘encodi ng apparatus
fo.t h resent inyvention:. 9.00461.Fiqg..2 shows an
10048, ik oF AR YegBlertlel PBmiod 3 F ik Ao PRl Sy Sine apparatus
of thegppesRdt Mge@dfypar atus of the present invention; [0047]
' 3 shows an exanple of a construction of a

Fi g.
[0049i ]%éoi shoresraexppnlec @sensigicipp af avigso-igformafionaneading apparatus
'ofthei é{s%%l”nggﬁtioli?w‘s] Fi g. 4 shows an exanple of a .
onstruction’of a video-information encodi ng appar at us
[00500fFip heshovasarkampleaifiaiconstricliOd 8f a Fdgo-ifforhiginm deBoding apparatus
exanpl e of  a construction of a video-information
of thegyessht MYyeioBar at us  of the present invention; [0050]

[005 IE' I'g% 763@%% 2Hmbie lcgn&;ucﬁoff 8?&1551168“0? B{(ﬁ:ﬁ:ssﬁu unit c{f the

i déo-informatio ecodl ng apparatus o e presen
presentiwemtionn; [ 00511 Fig. 7 shows an exanple of a

sty yction of cr.obl ock processing unit, of the

[00543%%9##1‘%“{?\?8&?‘?181% e of g §8nsiruetign ofa ugf V@{%aﬁ’ailg’ém@fc’na
encod%m@l;si;on of a background video-infornmation ,

encaodi ng apparatus; [00531 Fig. 9 shows an exanpl e of
[0053} Rigrfsthomstan esample of alsandagebomdf & babkgrdund gideatinfonmation
d ddecodi ng apparatus; [0054] Fig. 10 shows an exanpl e of
CCOANZAR, etion of a variable-length coding unit in

[0054P 35K A0ANBHs dn ¥EamPplO 8BS dorfshibletidn &f SVHRWB1ABnAN 5BhE ufk iR

construction of a CABAC encoding unit in ackground
backggoymd JVID56] Fig. 12 shows an exanpl e of a construction

100550 i & 17 b5 SS9 A9 oP b dnst i RPSHKAERBAL ntddting unit in
background JVT; | -

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

[0057] Fig. 13 shows an example of a construction of a variable-length decoding unit in
background JVT; | |
[0058] Fig. 14 shows an example of a construction of a CABAC decoding unit in
background JVT; and

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

DESCRIPTION OF THE PREFERRED EMBODIMENTS
. [0060] Embodiments of the present invention will be explained with reference to the
attached drawings hereinafter, in which like reference numerals indicate identical or similar

elements throughout.
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[0057] Fig. 13 shows an exanple of a construction of a
vari abl e-1ength decoding unit in background JVT,; '
.(0058] Fig. 14 shows an exanple of a construction of a
CABAC decoding unit in background JVT; and 10059]
Fig. 15'shows an exanple of a construction of a CAVLC
[0061}idagdi shpwsrantenthedingent RE R vided casoringGEparRMBTIONN iRFpresdEt

. - PREF ED : . 0060] . E di t f t.h
inven LRI roRater A0 E: T R e Pt
encoded Bitstedabdis RRthudr T GParaey H B 2bin@bsediof aMipabhfifde 1, a transform

reference nunerals indicate identical or simlar :
procegingnsatian 1 aduyBAGtproaassing gertiondga limitatierweonssel unit 14, and an

[ 0 ' |
 outpub R0 137 The Bt A SRR M RRRL M g RHI G Bt outputs
macroblabkparsl whal the bocbsimgrufaleshaatoblock i finistesddit & Iamcsmgﬁﬁbutputs
) bitstream,is out%uptn. .The ,apparatus 10 i s conposed o
a nextgpaqrablaek. e Ensiorm pogessng sestion J L pEessasen an sput maproblpck

imageabd i HOARE BEihaRE bh ffiizefpddr bk o he aBAC

procedsingasettidn th sSpeoifictlly, iag@eamattiosentingnmitl 160k Headbr dnfoptistion such
. macrobl ock, and when the processin f_ the Lo

as moffe s/ BIA00R P ImoliRh SFeF BFortEoR af § ERCEblRgk, 20 pintzatian

param@t%l‘,tanﬁ%gﬁl@ {86 Kalud tg%brogglé fa?&&ﬁi&f&%ﬁﬂ?‘“g DREELhiPTs 2

processes an | nput macr 0 I mage, and outputs
quantiretzeheunit H, endrtiei (GhB AQdrogeasing zedion ddf The pammeter setting unit 16

o sek G TRARR  GA iBLSEPRE 00 £SEh 00 A2 o csion of

a mactobl kIR @8seSHfohmatish 410 dFelr8d &F HBARR i8R :MBgether. Also, a
- vector information of a macrobl ock, and a quanti zation

motiop gempensation iarthe pugdistion unihé 7D tfagyiotroli) thed@T unit 18, and a
prediction.unit 17. a DCT it 1 .quanti zat.i on. . .
quantigfin srgt38 e udhfizafon Tt 1l ahetiectlo it SehdS of their former

stages PHTARRIRE tS@t inpiGigal frombhe paAmeRy s@fifls Mt Peit header
' information of .a slice and picture, as well as header

[0062] fn theABAR wsecessingsastion |l dcheademiaformeden andf quantizadmeefficient

. e ref. si.he L hformation altogether. .

oo A A B 25 o i e

Specificélly ah&Xabut syanisdfl datanis farsfien{ed Intd i BindkP da@Reingk by a binarization
guanti zation process in the quantization unit 19 are

unit 2, 3p¢l thecbipagy idawdt erffopiaoded PomUGARME enending unis2hbrssd by
Conte{ EREREEG, him DB o S T ORBK AR o 21

updates €nieanbdsdd ohesdgymbohdas irgiut tmo erbiguiaatiozedt 20 and the binary
coefficient. information are I nput as synbo| data,

data oupy ’%%rpé‘eﬁnkelsa%aﬂ% Hek 28 a@@@f%?gautp&ﬁaths Goptsrt mforgration to the

CABA¥RLRodingRiohi cal Iy, the input synbol data is

transtforned into a binary data string by a
[0063]biThaliinitatipwepntighingit PHhassnfirst baumibérfar the datnher of pieces of binary

data in;e)ll}ct infthe %%dE?gC %Xco%m?%%f A 29 seednd’ cr:](;utnte% %orbtgg ggmggr 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. ' '
11




.Context information froma Context operation unit 21.
The Context operation unit 21 wupdates Context based
‘on-the synbol data input into the binarization unit 20
and the binary data output fromthe binarization unit
: 20, and al so outputs the Context information to the
[0064CABAG: emcardiotiofithise @Bntetme‘a’]s aTiimber exceedinga presettthygishold

valueffe g Sorfel o PSUH iEt ebtesten el Tezpcoding

signalPNdRaBEE MRS AAliE be ERCodel & IRVAIRE o BiF oRIpREBETerd’, the Context
output bit data (bit counter 25). The limtation

operaomunib? 1, @nfl thelpprametereseting unifel & i Fhetparamatersettingypnigé which
recelvgﬁ &%eﬁrbc Hl%ts?éf%?fe\éetg g{l Qndo& %rﬁétgll 2 ats Iﬁgt t%% d the glreshold

and i ncrea second coun

value 0ihd pR¥BFis 4 tdtBeality prockas an InSacﬁjchﬁulttdafdt@rbeteha)cﬁé\BACaddltmn the
‘ encodlng unit 22. These counters reset to 0 every
Context pReTatind Wi asiad it mesnase grovRi2A gansk thisieontgrg mm% group

2 e L B 5, RED 2y SR i

state falonipext emﬂhhe dsedlfbr § BQ6:4 hs Mtk Con’exnnelhoﬁyfgrmﬁp 13tegh®wn in Fig.
unters shows number exceed| res%ﬁ thres‘glol d

I1as 9§P%r0mlﬁéﬂ| A 2l5q 20 Stors Hhs Spte @b onte Nt ishbsEare the faprapessing
a f

of AR LIE BL COAt OnpRRr RT Btk B odin

si gnaltrbﬂntes tt]mﬂtatb of Centeiﬁbemgmo@dnb ahe valapel Gdritext stonéd in2lke memory

er, set. unit 16. Th ar anet
newlsdided.d seerbi e inmostiote g esfore thersiate peChiBRT i befogmthe update
perfoﬁrﬁﬁ%&cﬁ{h ﬁQ&'@E‘l‘OE‘E dﬁﬂ E@@&ﬁbd&? R$dB%on! Be 8¥HEESLTRA 5 which

eshold value, and perfornms a reencodi ng process on
receivea treabbrmotling signat deltes dhefhitdata bha madioblock fo béencoded and

opera n_unit ha nt ext roup ..
stored3lerialy. S etis Rt b esianst B i o S WEh hsfvgPoding
param@ftk C th ARt AR codfer SaHe ﬁﬁlﬁi&tl&yédd&ﬁl it eNERRINRYshow a value
process and the initial state of Context which is

exceedu;e thef ppeseh thresheld vahiee whentthe emdtmrommf 3 tagged macrodipck

11 as a.ba k roun
snishiy (i dhutofftne et ashen G TR O b e e i s o
bitstrd@gfPcessi ng of a macrobl ock. Therefore, the Context
_ operation unit 21 which recejved a reencoding signal
{0065} émheta@ﬁaltawé 18104 Fig. dfdesaihed ebovse rasgt ofttes eqqnterspof tha limitation

contro ﬁjulf 49f th%@%l%}lg%%g %?a%gcib‘i‘oc{kl}ﬁeag@ R ﬁletrﬁlgﬁ'f%{ af‘@@geg 'of binary

eby mak pOSSI 0 restore
data tcO@enin@ut to JMCABe\beéxe:otlmg uaftd2tamd themnimbared pleassasdt bdindata to be
nacrobloc be enc In addi tion, the OUtﬁhs of
Ics

outputzze f’@?ﬂ'@@ ilﬁnte B&thﬂ‘é‘ hassnansnhigtiEiegiming for
onabﬂa% Sh&S irfd Jga%bf% tﬁf‘hﬁn@& MRES ORdBF&nR &&u&?{@%ﬁﬁmlted

stored I nterna |ts or an 1nput o
ona bhmk basib. o%ilnnﬁm]lyabﬁpﬁﬁdﬂnhgm telsetaonreeslice lbasns:j |t]nfgnumber of pieces of
gq anet er. d ﬁddl | on, i bany C nt t he
data ¢ ORISR E‘bqw pd gmps 1‘"1?4 A5 6%“& axFﬁF“r}é?n a picture
basis, BeGR@HePSf ;51@&359)&"@&%%&& Bt ahnbdavad Hﬁnﬁé’ﬂ eh atplP&ux%rlﬁQi@' When a

process of  a target macroblock finishes, the bit data
unit fopimanhging andimitingthe blunber qulqdqeoﬁdatwtchbmgeﬁeﬂle {®ntexh memory

group 9§ oP HERMnt &R of 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.
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bitstream [0065] In the apparatus 10 of Fig. |
- descri bed above, reset of the counters of the
limtation control unit 14 at the beginning of a
macrobl ock means that the nunber of pieces of binary:
data to be input to the CABAC encoding unit 22 and the
[00661 uhrlsesresibraion tes pmﬁetbnnmdétmtlalo/abe whigh fustored én the Context

merndfg ropF el e b péitomed e 7 e Bl vl ibtpe B o Yagoding

just beRed Qlchsige, WhRh riw&@a iDthelT SESS n&ind#ﬁgﬁ)ug% be
monitored and limted on a block basis imlarly, by

[006% dinfthe arpamptes Heafdiig dndescrbadse fblé\@l@llghﬁhe hmrtbfevn ashtrol unit 14

|ece nitor d and
B et e AT BBl b Wb gty Gy g0 varions
value&; a}‘ﬁl}sa dith eowdit aDefie ﬁfméuems:omﬁte@a;h@b@ ﬁfbnﬁ@reﬁ@ﬁd h@aRctount of
limted on a picture basis. Wen a unit for

the oth@m?ag ibg deneserl, or iedimitption conftelmmit 1dfcap be senstrgeted aithont
_Coum&}ganged the Context menory group 23 of the Context
operation unit 21 stores a Context value in a unit of

~ [0068¢ Linohi]l? B.gpejrwtﬁﬁ 10,hied maﬂnithﬁ ambamgs d];ata tb be a@ﬂﬂﬁtd/bﬁ@ut fadd the
erefgre the st in the ynit o odi ng .j ust

CABAG epreding it %3 vedl Yor gneofidg masrablick gregessing, which allows the

reque@@%ﬁ{étfor (g{él tfé}?ég E&Qm Rt ttfoR 1o b ﬁséﬁ%ﬁﬁ%ﬁ?@fd%?ﬁ addition, a

ever uni t of ‘encodin
- bitstredhsio, berdestdedatithim a reyuastpd prbetwing theelcanrbet dugputy al ue

ich i.s tored in the text nenor roup 23,
[0069h NG 2 B THABR . BRI ressRUBRITH, SEECR AR 46 ransform
procesditd seCfiorE A A8 CABKE pREENIS; {ebforf h?@ﬂﬁgow'ﬂ)%e 'fél%owmg

stored i n the Context menory group 671 I'nt
descrlapmr ‘Bhemmadroblotk ErogeSSingdestaies¢IGI¢d§>eloﬁxape,rfoah13 Hmﬂghwtmecess asa

i P PRS2 RSB PAS Spg it 13 ot i

are cohfEleRER iy set to various values, only a data
count of one of these two counters can be nonitored

{0070} Ad the apparatusd@rshowh in Fige 1.ghegrnsfemn procésgingrseetjonal2 hidsdo set a

mew s Gt ot foceed Lk 167 eitcng it Contel
unit 1260PEEs 20terdalidg siznbe ahd Ritthet Mk QOAMERWE tHe IRMtAtR coMAfRit 14

encoding unit can be limted for one.tinme macrobl ock
may e}eese ésthlieﬁlyﬂd Trlpre rﬁpaaltp@wsdtteﬁe dataebiasraddy 4 fersst pormeisn In this

case, thé QRC % é‘%s%/]ag afé;] Jgg%{s]tl ﬁs%ﬁghﬁg?? S#reelgertﬁr{)%logkeseveral times,

whlchdﬁce@demg/\mmbtmer&odeﬂp&mred processing tinme can be
out put. [00691 Now, Fi 7 shows.a unit,_ a nacrobl ock
[007 lb Ascdeetdiengmbedimentof ﬁr\@g@rﬁmﬁ@ng ABPA{Efthe miesent invention, an

C

examgls BEFRER A% DA 8o i piafel R RRBICRER R s
' showm'ncﬁig;ll sakseprmicedwidigenini t descri bed bel ow perforns
- e sane progess..as, a. t whi ch the transform .

10072}, R R A O B SRl e PR a e dnde Siggls to
be encbl&l arb inpRk ﬁn@&ﬂ%ﬁ%&&ﬂbltsﬁ'eﬁﬁr@bﬁtﬁﬁt. The apparatus 30 of Fig. 2 is
composed of an input buffer 31, macroblock processing units 32-1 to 32-N capable of
performing paralIel‘ 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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[00701 In the apparatus 10 shown in Fig. 1, the -
transf orm processing section 12 has to set a new
encodi ng paraneter and encode a target nacrobl ock
every tinme the limtation control unit 14 outputs a
reencodi ng signal, and further the counters of the
[0073] i Irnthtmpp@ratl@o?& ofdliguhiN diiﬁrennagcodhgqmcbrmtem ragsied fat a

I epea ue t dat a obt al e set
macroé)i (‘%ﬁg{bg Iencq %ﬂd&g mgt}::‘r'%ceé§% ﬁges&eae g%gara%ters are
perforBhGa pataliel by e maRfJHetkGRoQREAnF Bk P Ek3 SRV Ghdtheir outputs are
times, which takes a long tine to encode | "picture.

stored it qutpwt baifisrs 31 &ndb ment of a video encodi ng

(o074 PR ok Bob AU RIS UL B @ o PR S Spanirs oe

countéh 3‘60 esrahé CRBAeh&ding it GhR¥pordihgHtb the Ma@dbRCcE Eﬁféeﬂmg umts
diment. [00721 In an ap ar atus 30 of Fig

32-11 |32TN»é\nﬂ;$eIF6tS £REneqsking wuteswhih deesmiogmake it p@éﬁer@xgm oY
thresh:t))git %e{gltfe fﬁ{ﬁtﬁ&gﬂn‘gﬁsa %efﬁ?ﬁglu_laéﬁc&gﬁg go‘?ﬁi %%‘2 tég %gq]?arilll]el routes,

andsdlmmﬁhiwfofretltpﬂtfkomﬁhcﬂwhﬂﬁﬁks processing units 32-1 to

| capabl e of form ng ar al |l el encodi.ng
- l007513>rT6’@é’§?é§ gperpiian %fgté%amamu Yok kigr2emd @a@aanmfaumt of

encodﬁ%r%gﬁ{g%ﬁﬁﬁnas%rdgﬁm%qb%ﬁ%t jput buffers 33-1 to

tati contr ol ute selection unit 34,

 [0076hid thes apparatehE), tl&&naﬂlﬁmﬁﬂﬁﬁ&}nt lofi dith €0 BepippuBintFoRPutdtom the

|ffer ncodi ng paraneters_are set for a
CABAL, BissBlpoaiths tmp et Shrogtean Bedisd. wrieidh EdyPedenceding
proceééiﬂgl"mﬁé‘&ﬁeoe%ﬁ@ gdtﬁﬁcﬁﬁ‘flﬁ "B &laRiA! & bltﬁfé'aﬁloﬁl%'ﬂ% decoded
paral | el by the macroblock proceSS|ng units to
withinzprepestadgbrodessing timean be anput.st ored i n the out put

3-1 to 074 imt
100778 HexE 7. Schoe Sarlinamitodiici: obA Sides Shind dhmerasin offhe present
inventit¥ dn @AY BhBSENER, in addRidH BthS8hbdRnchitT FEHABAG r&RE PSH N9
unit corres ondlng to the macrobl ock processing units
uncongpessed ¢egdediata iizpt efop encoding unconiensgdrowtdatadfiantinplde s
macropﬁgkqggl%vﬁea counter exceed a threshold value and
refore 1's" the nost efficient encoding route, out of

[0078]t rvﬂlawlmffaﬂehe&emeeﬂ msa paddtds s@bﬁp*gsze and 1h8ppAhtuQUDRYFig. 1 is
om the sw tcher 35. 0075] The detail ed operation of

that m@%eblaﬁ}wfla@ data Zpinpypt ot gnlyinigromecaellaek msesemgamurﬂ 1tbup filso

o SRR £ O AP BRRALT S s o

of inpuiadideotinfolraationpwhich i¥ 1t euljpetéd for Otfanshem ﬁ&&@@aﬁ@lﬂﬂ@y coding,

at the tine of odln can be limted, so that the
that is r%é@gﬂ%@eéﬁwaﬁﬁfge éégm.t@wp.ca@tr@gﬁuu@éelegw unit 45

managé@fh'e%%%%ﬂ daiﬁ to!bR 1% 'tJ/b& ut forf! &ﬁeSéAEQ{E él{l%hercb%/ us?ng the bit

decoded wthin ar este processing
counteoﬂ@,pami if tﬂn@ ﬁz‘rfta]bemgxnomﬁmgi eﬁema\nhreamﬂﬂ kelue ehb@ﬂitm #6 selects

an 1npt9t from ﬁle %u? E&& ' 4 ?(Prp aﬁ;pautt us?m llar to ee l%netgt?or}l control unit 14 of

Fig. 1. Ifthe data does not exceed a threshold value, an output from either output buffer A 42

or output buffer B 44 can be selected.

' [0079] In a case in which the limitation control/route selection unit 45 selects the output
buffer B 44, that is raw data, the Context operation unit of the macroblock processing unit 41
is informed of this matter, and the state just before the processing of the macroblock which
was processed as raw data is restored for the Context value of the Context operation unit, by
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invention. In this enbodinent, in addition to the
.enbodi nrent of Fig. 1, a route for unconpressed '
encoded data, that is for encoding unconpressed raw
data of an input nacroblock, is provided. [0078] What
: is different between the apparatus 40 of Fig. 3 and
using theCappetraluggust befiire fiegnactobleck wirarocassedy lothitkis wiogtekin the.
C t%ﬁta i S inﬁut not only into a nmacrobl ock processing ’
OMEFHPYFRYY B'Pal so i nto an unconpression encodi ng unit
[0080F3A15d N8 reAGAITTH SECHREKt A hd HadtBblbck B RUERM s Jata, a
of input video information which is not” subjected to a
- predetermingd onifalptale egsbersatoradiasoy)l. coding, that is raw
: ' t 0.t he output buff 44, A limtation L.
00813 33 bcelie AR o Pl Plark s e cnrERus Y st st
embedtitiddntoGhdBeadBipitorinalion bPalbitdtiea th b8 oNBAC encoder by
using the bit counter 49, and if the data being

[0082}Jnaicaseda vehielhormsdata has kesh enepded the CABAC ensaditgimity@rforms

. i - ffer B 44 for
the e rSoes et RS By BUG B ool Cni ¢ 14 of
[0083Filg addition,fthé¢ ecotigiressidnencoding exceeit vt likniedhalytowal ue,
an out put fromgeither output buffer A 42 or output
- UncompesSian ggcoding YRt Hhat guipus ey datagkit epn plso ke eaetber tpawh ch

' im [ il . sel ection unit 45 sel ects
comp{e%%AM&QBagg gﬂ%{c?lﬂ%‘%@. is raw data, the Context

e out put uffer

[0084p fxhataperations of the appeeatnnéd ofFigck apt waisiohnigf almit ofehcoding are
h i s informed of g)l;is gatter, and the state just before
CSWQS&E@PB%@WdO Figd- macrobl ock which was processed

[0085P3n iA¥aatRud 40, HRShQEiR] Shoddi 8f &Qﬁcﬁﬁé inégi iy teﬁtff?om the
ntext "operation unit, by 14 using the Contex al ue
CABAQstcodiigomét dunimgeancodiig omibedasitql st tase ehquedied endoding

proce S o 0 b DL B0tk £ el
withjnm@q@%&aq,r@&sg' ifRtcan b@Oi[Q%gget ermned initial-state

can be restored as wel|. 0811 Data indicating
[0086]nRsxta &ig. 4 shrows aib hprskathS) seeethen cobedingat ofawided encoding

not d enbedded. i nt he header i.nforpatjion ‘of a :

apparelof e pr B GBSl i 2t o e Gppedrus 2ot
Fig. 2 dabatelfasdde erbairesptbssddiad ehBed SM&aE il diridBinbressing and

perfornms the term nal process before outputting the
encoding avy deta o pat miactoplosknis PfO®BY1 1 n addition, the
' u ' codi Lt is not limted.only to
0057 5REHRES 0 RGh lh HkFor byls h £ G b o
Fig, 2 atalnou tied ssmebs thogipasins of Feg. af onlg GMiiresSIpRratiens tvilp e h

..as ? PCM encodi ng unjt. [0084] O her operations of
descriede Iny s eraborimant iBpcrablgek widegdaty isrinpiting gnlyfto anagrablockt

e Ny 1 . f <Fi 1.

poces RS LA SR 88 00 PARLSHRD 1 ' 3o
uncomgeesgion endodingnmitt 5§ citpito datp of inbuovidéd@formation 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 limitation
control/route selection unit 34 of Fig. 2, and if a bit counter for all routes I — 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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CABAC encodi ng unit during encoding can be limted, so-

that a requested encoding processing tinme can be used

satisfactorily. In addition, a bitstreamthat can be

decoded wthin a requested processing tinme can be

out put. [00861 Next, Fig. 4 shows an apparatus 50 as
[0088n&lsbcf thersiigiai sedentionfunt Seiselects ene dahalfg)m ﬂmmqﬂﬂt vsffafB 59, the

thce sent. nventlo nthis e in.addition
state g qra A T & Moty Splock e Prosesetd, WhEB T et e Comist
memdf? g%ﬁff %sn%ﬁgreara@ {1RNEAE8AC oA B ofi e éeﬁtewbg)efmbﬁ G the

: encodi ng raw data of 1 nput macrob
macrqbﬂq;\h RIQ@SSIEIQ 08§ 5151 e &1-dh dt shaubhbe néted Hat g predetermined sitial
a ratyus .of F th ar at us, of
value § ot o RPRIORIAE o8 reloffi, B 3o 8 eRuso OBkl 1.
{00891“%81{ SRlsi HABSMtion Snitsh kelb&s adl 86 BigFer Al $2-1 Busof the output :
nbodi ment macr obl ock video data is input not only t

bufferﬁa’e P51 10 S5 2-Phk Belaawidaty ierhitke @tnutbnfien os the caxtrargt, thel staie of
Contchfoflc EISRIPRSIRIATAN I Poeiish oot psgpicato e

Context Gkﬁxﬂati(ﬁnflﬁﬁmf terothid Inﬁard&oquiroce%ﬂhg Qf#tLoM -1 @ §1-N. This is

nsform process and entropy coding, that is raw
becaua%ﬁhthets@t?érpf dhe porter of the Canteg gperatipp mmga%thpuld be the same for the

i GEAEMRDY E-PUEEIARL L SO TRAEIe e SR ion

encodﬁmg wiit 5 ig noﬂhm&editd dnlpabiniconguedsiin }fr@cresﬁhér uﬁ10ﬂiaﬁ§utbuts raw
exceeds a preset threshol d val ue,

data, Tyt gﬁaglsg be ERAthes I RA RlcomPresaE sHFaPBGME nsading it
oL R Lo ET (S e f ol ST

cncodmglmthemammasthefa@pmamsééloédﬁg.any of outputs fromthe
nd the, out put buffer

OOQIET g_}ut buf f er: 52-1 - A 52-N a
| B s gppar IgRimup Uit of %tﬁt% ¢ BPHt t9fpuimit {rogythe
CABACLEG I 1\gr i (Qﬁtb% lfn‘il%ﬂlcfuﬁﬁ QH(EO%H 1g, 0 g'[??ﬁ re%ugg%d LRBding

state of Context | ust bef re a
proceqsmgdmm beused BﬂtlS§1CBﬂ'lby el ddditidnea Giistteant whichk oan Ye encoded
i,S rest.or as &he state of Context of the

Within%%%ﬁ'g%ﬁe‘id’ﬁg‘f‘eéflp% ©8¥Plhe nmcrobl ock processing
[0092)UNeks FRol SkhbRsada araltﬁs §(5‘9§4h§j C?@/Lr@tr%@ CABLC Bis the reverse

predeterm ned initial value is able to be restored I n
encodingugitrl86 6 Fig Bod hissapparess rﬁﬂkjﬂ@sl aQﬂVLﬁ erapsanaunis63l nséad of
cti.on unit 54

the SI el
- the CATE phocestiRp i 1 OEfl plFerkd880r B, ToindielShin g fome
operati@uf $xept Br He- (JAVD,O‘isr&%sé‘ihg 06t 63 axd ghatignitdteMchieol QitH4t
buffer, on the contrar)(f the state of Context of the

TherciogsnpRlyith DR BN i CAVIC preeessingrusi GSoind shobimistioncontrol

11?50% to the Context operation units of

MtG%bheé#er%d;rrgtcro F&gk processing units 51-1 to 51-N

[0093]Thi the iICAVDE panczesing init 685 headet @Ffoshationemdynimived eéefﬁb@nt
units shquld be the sane for th

Cont ext eration
informgfioRuingy %H@?&bﬁ ¥ a5t agablexenginercoprd bithervaripble lemgth table,
s1m11arStB%@oﬁvaﬁloﬁﬁtﬁ@Egbaéndtd?f Htgﬁpe@pdl?@ﬁé OPhe CRYAE o@%céﬁ@fn unit 63

is not Iimted to only an unconpressi on pr sSin
is compesied of HetCANLpansodiagwnit 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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data, but can al so be another type of conpression unit

such as a DPCM encoding unit. [0090] O her detailed

operations of the device 50 of Fig. 4 and variations

of a unit of encoding are the sanme as the apparatus

10 of Fig. 1. [0091] In this apparatus 50, the maxi num
coeffiefentirih eadh ilatlacf vt loalyl blpeks beingqubdgesiediuoatsd bl ck CABADY

encodi, ni nit can be |imted during encoding, so, that
Pmceaseﬁ@aeé gl of ACBEHIAIFN! Frcodedivishiypfor this B, painiehrckground
torageAlnitS MRRIEAVLY- l:&i‘ﬁ%%ﬁ tchaftedh b A | 81
SO-mencoded Wi t hi nena rle uest edG pr%cesé?%?@%cggw%gémp@obe
appli@utopusymbpl) 08 2lie Masistof tifogmattonsfhamshia Coaepbstatapgs ufi®. Note that, the

usi ng CAVLC, no ABAC, ,as. the reverse encoding unit
Contq%%to%\ge%_sfog?s ti}%}%élﬁéﬁ&éﬁ%ﬁé%ﬂt% Vﬁ’)é@‘l]é Opa res t..
(0094 PSSRt nWohiroBihit 6484:%RE cOlnterl (B LRBAS d‘ﬁr thie flift®er of
_unit 13 of the apparatus 10 of Fig. 1, and’perforns
pieces plbitdate outppeirenm itnCAM Eepiocéssingtung G addnpreases ¢lsE nounter by

it. 6 [imtati trol i t..64. ‘
one YR gk ipE CAVHE piokE it s SRPLP SRR i ety ero
when Wi fro6cksidRGf b&"%l_a_ﬂlihgﬁof AtrlaefbblddRistals. THBefor®Ahé&h@mber of pieces of
described in thi's section. %0093] In the CAVLC
outpubdaia &os1 thg CanY 1 C pmcesrbngient phea heecolnted forceagy maciobbuk.

.l cient el I Lon, i nput, -.as .S | dat.a _are ' .
ooss§ 3P S 75 AR LAY 5P PRl R comrol i
64 oufputs 4 €pndl Qreferedny 864 iRBRdodivREGEhal Adeinkfeer) Whddedting$hdithe d
ougj;t a. _'gl'rlljegéAVLC processi r?g unit 63 ?ls cé[y;'poseémgf tl’t1ee aa
to be enepded sARwHdn atrfiEp hulfeHE @sha paxameienietiing unii 6. The

i-hed. t.jn: Ei th |
poron S8 86 e RAC Y IR s e Bl it
not toskosed thdéreshaldevable #d pesimg tesiicodizUnemacroBl6EIO8Ate ekbd S
encoded to restor eatgge state just before _the

encodgdy e Inpaldgian, the oufug hulder frdhatrepawnlthe resacasdingsignal deletes all bit

data og §/Heit1ﬁ§’ér§bloél{‘t0%%%d%ﬁ, ﬁé}ng ’Etggeidnﬂereiinn &BH@P m%%gfr%%g fdata

e CAVLC encodi ng” uni or exahple, e nu
encodedmithaermewldhcodiag pamiretdrso bairpach bl ock of not only

100965 B eiled AR e AParEeA) e rgriEbaRS A aunit o

encod Rl & fhelsBing af tHBppaStus 0lFFifgckground storage unit.
The CAVLC encodi ng unit can thange a vari abl e-l1ength

[0097F dul thigjappabites G0p theemasipyii sdowm ofl daty wbipht from thd1EABASL sncoding
.. of imforpation,.fromthi.s . Context sto e unit. Not

unit cqh by Iimite For p8cimenmagrolI Gele PSS ing 5rtba A iraussedmagroblock

processingltBn®fan®niseX satbbicaIly. SR dn0A bﬁstfe%ﬁle&hiz:% i@%?f}eld%aed

. limtation control unit” 64 has one counter
withingoigaeestedagycessing tihe canbpentpuf. pi eces of bit data

fro e, CAVLC pr SSj ni.t 63, and . .
10098t WL AT R PR E0L PR AR e iardis enfiec2 to Fis .
the CAVDCgBSdebdngimhit cdh telispd iBtdal bf GRIGABA fo&@sinE Qhit and its

resets to zero when the processing of beginning of a )
operatiggds i sau of thaf descrirprnesy g this erpodierse Howvevpr, agrpblock is

encod @MUy dﬂ?a% ﬁlefém%?%%{ggﬁﬂﬁ 98%%% ﬂgveu(%l}te)ﬁ%orctﬁg n%%roblock,

counte r each
‘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
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[00951 If this counter 75 exceeds a predeterm ned
~threshold value, the limtation control unit 64
outputs a signal (referred to as a."reencoding signal”
hereinafter), indicating that the data to be encoded
is invalid, to an output buffer 65 and a paranmeter
be linsieddt dufigig @Rtdding so Thie a rdfieaB® bRJodaR frbdt@siHg kinefn bbaked
recei ves this reencoding signal re-sets an encodi ng
satisfaptpralire d pdditien, a bitsigam é\guth@nths deeasisd vithin asequested processing
nnnn%SWk reencodlng on macrobl ock data to be encoded.
t|on the output buffer 65 that received the
[0099 eIémpEign@ slmvg}rmi ambeia&ts&) oflal viddot infadfiation Hedoding apparatus of the

nmacrobl ock to be e ded, being stored._.therein,
presclAYSRoD COREOBEIRG ok T AP HERE SO Ot Inclopleibs pefed that

the appaf-A%es 6f FiO© Qﬁ%FiﬁpEtdo noPRRE Lyl ?%Pg%@ &?cgdmg unit and route

perati ons o e apparatus 60 o
. for the amt,a)ltlmtsth@aipmramﬂ 80 affFig endazd |mgseéﬁoea rdige Ecamaura:sn'l;)i’ﬁsmn

s R i o SRR B hcoting

umtss%eﬁimute%fﬂle%ﬁn%ﬂdt%bﬁﬁﬁear one-time macrobl ock
[OHMErOCGSSIng’ so that a requested nacrobl ock processing

i Inéhft@ixpataéu&&bqf Kigt6, sfbitstrean tojbe degodedds fnpmh andia decoded video
n.a requested

signal}s GRELE e WrfBof R 18 B8 Hompr Bl o8 1o s Frdion Ui ;85 an

encodqa{g ﬁﬁeﬂhb@ % elaleaﬁwﬁt 8, aﬂrg/ersla tlHéfoRh %%c%&kﬁugﬁlﬁﬁﬁﬂﬁtal@@AC
to Fig. 4, the CAVLC processing unit can

Proceisstmunh%& @é@ll@ﬁﬂon leentcARnG 86r askibs unepropressicondecodiag umt 88
o101 R s s PR ekl SRR F Qg . 55

selectladvhtd af the CAB A @“Mb@és@h?@@ﬁ%Qng'hb' WABAQ§$odRSin ﬁfﬁ?82 decodes a
Context for the macrobl ock so that a netho

symbelsenheridad iotors bifstreameindicatingiwhethprsa maeroblogk itvawl diatao@r not,

\; e apph.i ed
beforé b shaRhorBRci foRtihe Mo B8, 520 HE GRBYLE fiptnod
judgempitamitt84sudges that b iondaethutdute sskafionuhig 81,M83rselect a route of

exanpl e, the nurrber of non-zero coefficients existing
the uncampresHRE defod e it &S farunw tesorsputfrom Hig unsprpesasion decoding

I 5
ot SRKETAD 10, SRRBE B B R ¥ Sl
data threugh fixddelength decylieg clb thengicompresiian encodaguest &is selected, the

st RGN B OS5 Bt R B SRl e

be chaﬁagé’dj %ﬁy% iRARGESBWAR 2 p}éd%nﬁﬁl@d b&1ue L{g% beld3R ngé'd WX bnother

” 6 shows an apparatus 80 of a Video-infornmation
rule, P@Bﬂdﬁﬁ thyt ibjspanclrosizaf with e qpessionof thev@hBAGIprocessing unit on an

corres ondi,ng.to e a aratuses f Fig. o Fig. 4.
encodfi sbRBHE 1g8° K Skl 2PN Fhe T iReior i fir dedofindja mggoblock
in the Firfe pidtutotRt deladed 1aier IREOITRI RS MifAcCRNIN Foy @kém':ﬁle CGhe

route for the unit, so that the apparatus 80 of Fi

motior versarsfagracselledt unsompassiondeended i et @@@d@nnacroblock type is
set to SEAAERLAY. - T prelills & AR alaE0 vEME brBuided k1 A"
synthesmed with an encoding apparatus side.

[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.
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unit 88 and the route for the unit may not be

provi ded. [01001 In the appar at us 80 of Fig. 6, a
bitstrearn to be decoded is input and a decoded vi deo
signal is output. The apparatus 80 of Fig. 6 is
conposed of route selection units 81, 85, an encoding

: [010%@%@@@%%1%nm PAlecodesiafy @ﬁﬁ)ﬁtstﬂeaﬂb?fiﬂbmlatmn and

rocessi ng unit a CABAC processing unit 82,
quanmzemcpéﬂiicwﬁt wéprmagipn fiem argieputhitstrears, assyowpl data | Smmﬁcally, the
n
inpu SEERETE Hlibby ot B tHeIc EAT, decbR uBl: DR REFHP Cinpert

inforififtiorskbrache Gontextiopetion nait GARANG the ompeshingy lsymbol&&ng is
The CABAC pr OCGSSI ng unit 82 decodes  a 2@/
transfarediéqysympad dataibyths myenss binarization;undt Sk h@&on@pxt operation unit

92 updBEs @Eﬁ ttbdféd 5@ e%ai’{)gﬁta Hut Pt&’ﬁ&%@er&%ﬁﬂ?%ﬂoﬁ (it 91 and

Macr o rom t ream and
symbelntatedowtputrfedrh deb injersigleineritationiuhit 84, gnddamsuts hatContext Ehformation

o therGhBaLfeodng unf SR entiotibe P Al procssing it 8 is under

desc HBR Hf‘ sécﬁ@n 9Vl YT FATNbRA il ﬁfeod?u@ﬁ&éﬁﬁc%l—t d e C odi ng

as a video signal. At this tine,

| [0104) nl":’c@rrpveafsesirqummrdcesgng mitit 88 Perfbrna dmumntdaﬂon dstedse DCT, and

|xed | engt h, decodin the u ress
motiop HoBipERliGH o Y PRl SR TiEon pfLaia Rt SR inagion, to
Kdecod%f&ﬁd@gg,hﬁg(‘ﬁe@ggﬁﬁgl on unit 92 of the CABAC processing
no

uni t be changed, may be initialized with a
[0105) rﬂ@étrelﬁaﬁqn@@nv@l undt, 86das mfystbveunﬂaafcgelmb minber afipiebasrof bit data

o be iy PR R G Ry T R Tt ool b B of gices

of bm&@fﬂﬁ&@&ﬂtﬁuﬁ(bﬁ Qourtter BYHndiifdteasd’ tHefﬂr§t doufi®r bl &LHFHRE bit

used for decoding a macroblock in the sane picture to

data iniapdiiatedbe QAR AE deepding univdh apd eneqasesthe setond bormterfiyrone

C maer o
every SR b o Bl i URCC RBAT, o R BRERR SO, e soppipr reset 0
zero vihepehd sroc&eingtod tierbeghiniri ENEORIAO@bIoER k&b TRérEbY fhe number of
val ue maei(l have any value, provided that it is

pieces3finmis drtpaad putmt dia ehesshimagrolpprkrialfiom died@ABAG1dreading unit

di ng nmet hod judgenent unit 84 selects that
QOcaJnlglég?o%Efegck data is processed by the CABAC processing

- [0106L1Hf 4ny8SF thase comyteds ebcdeés 8 peeseti threbingdd alus the libgtaGABAGEtrol unit

rocessin uni t successively. 18 [0103] The CABAC

86 perfgIsSTLT RYPCGHTE- %mdvé%cea%g Bt §5eR & derogingrprocess once and
§ I

sart et OB pRIe S ol MRDL MR GRE G FUER behdb AL, g ouly
make & herningipnd kdeptth deeading praeesy prine. dacddimnbthe Hb@)dﬁgaﬂﬁcess can
b kl?ec&%idntg unit 90 based on Context information from
© kel RADEHHPR SEOLHEFRFM8n unit 92, and the output binary
{0107 YA apphfaniiR0, She aamnsépda@m Beﬂhﬁuﬁﬂt@hﬁltplﬁ Foth @Y AAIPAC

I nverse binarization unit 1. The Context operation

decodmguumt 99 zlutipg é@@lmwémwb@@&d snthatevebitimayowpAdata
uni t

cce Y A b Y5485 S0 P g e on.

~be perﬂ)lme@mjuselatrﬁqlﬁé%teﬁhﬁccﬁmg erotessitbOiBdati9fctorily.

[0108] In addition, the limitation control unit 86 is not necessarily mounted in the apparatus -
80. In this case, the amount of data 1nput and output is not monitored in the CABAC

encoding unit 90.
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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.
[01041 The inverse transform processing unit 83
perforns dequantization, inverse DCT, and notion
[0109] oABe d foughn tieapbavatils S0SREkRS ark SthBSdiREMAIT a3A8e Fik A E &
coefficient_ information, to decode and outgut vi deo

dew%m@ Apnasatug of the prevens ipveriomin appse Bnwhish G ACdsapplied as entmpy |

' f. t dat a

decodihf.The ERVTICbrop Akick IR AT BE Usin B InEEARAC BRBsiigmit s
shown @nithie @mbbdimdnin forranibear enabdipjz epmatuﬂf The dwatdiptitat for its actual
' é gblt, counter 13), and i1ncreases the first

procega D ByPitebacoaseyhe dnparagisiare yery simudar; aslsscribaddn eme

embo%%@fd} %ﬂb&ﬂng’g‘ Qjéﬁaraqgs 196 RS toltHe eﬁc%ﬁﬂ'@tdapparatus a

count er one ery time binary a 'S outp
methedhef \PABMG Cetoxti in CAVLE @G cash asehich nicabiockds eficotded as raw
e, processing of the beginning of the.

_..zero, when t.h
datalﬁﬁ@?@\éfﬁé'&hg?%rts Thereby, the nunber of pieces of

o109, g i LRI B0

be shtmy b deseebed swiantbotlsdasx cappisssad jir @ bitstraahr aslraivdlata can be

the l.imtati nt r.ol 86 perforns er
encodift it e srshgnt Loty ABrebodeads Rpforathoeliapod v dpe
macrdblkeBs bedéhcaddl as&hﬁrdhtatd?%oﬂﬁ“a@&’éd" WhihAS e vy aw data or
after a slice header or picture header arrives, oOr can

compgsased bitdgke Fhaiafamatomindidatiep whitberfemoctoblyck hackes encoded as

[ .l n. i.tion, ..t he decodi rocess can . be
raw affRofflo b R o Bcie ' L ATObIR: B 63 %: Glor pitadiBiicheader
infornffion! (TAnaemeelN]a Bitst@ahan te 9(:k?@sehf‘ﬁ'#&ntioﬁitc‘atll %@hﬂiétmidr@c%cks
t he, CABAC decaoding unit 90 during decodi ng can

processehiry iffeecat encodinganetbedsn the amount of data exceedl ng

[OlllLr ror pr oc@s{,3 ?@3&%‘} Q{Oh“%%]t ei%c"’gllhlgﬁJt Owgu%r%ﬁ%%fy% the gneoding

method appligicietaatdactelklock h@dﬂé&&&&ﬁdd&gnﬁahﬁﬁuﬁﬁiﬂ thd MaE@bidck. If this
In addiition, the limtation control unit 86 is

0108]
Spemf{?avorh@éfég@gpn P%/adﬁ*ﬁ@ i %ailqerheacké opp pigiure higadeg@ncoding methods can

e miffia G BERY ooy lah B LARIIITAY B ke PRl o,

[0112 NI fleade 1t1f0mmghon tfer mpqﬂe;hwrc&ﬂbdkhﬂy@ is¢nced@Dbly CBIBA ©fnd the
%1 r mat gn iﬁdl ng % ratus of the present

raw da}tzhéb 13, 1xfe lgn@a H s{riahisi cRRodsappt sebiggipd fodhe sgminal process

of the ENBADYs ind&&Adh Bbitskdin (UL ﬁ&éﬁ%ﬁeﬁh&@ bk e thE o@\mﬁa is

used instead of the CABAC processing unit
encode¢dhe enbodi ment for a video encod| ng appar at us. The

N AR G WY
compdséd aﬂ'ﬁa@ﬂ‘f@@&bdm@f mhR¢ aiﬁfblﬁ&ﬁﬁfgr &k @R%&BH&M Hehe cABAC

that, simlarly to the encodi ng appar at us,
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 bitst_reams 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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met hod of updating Context in CAVLC for a case in.-
whi ch nmacrobl ock -i s encoded as raw data is previously
“defined. 101101 Next, an enbodi nent of a bitstream
- encoded according to the present invention will be"
shown. As described so far, both data conpressed-in a
[0114P B IimBRB BB AmboBf Halhm 16 BB idifRit tPHRPESFLrh B CABAL RERMSg unit
invention. Therefore, header information indicating
and devodingamit and byrmcedibg vedonipaessbd datagnvidele thforatiow egending

appargiys At oD g AP iala B YRR P TG SOE R, thus making it
possiVb & RElizela BRGEOMRE kudidisebEPRe PRER el BVadidch, Be same
not is different depending on a macrobl ock type that _

effectp garbgeotypingd by wedse tkwhish e VL As viedanstend of ClddEsel v,
a bitstreamin the present invention can include
macr obl ocks processed in different encodi ng nethods.
[0111] Further, this specification shows a case in
whi ch informati on specifying the encoding nethod
applied to a macrobl ock i s added as header information

~of the macroblock. If this specification information

Is added in a slice header or a picture header,
encodi ng nethods can be m xed and the encoding .
met hods can be specified on a slice or. picture basis.
[01121 If header information (for exanple, macrobl ock
type) is encoded by CABAC and the raw data (that is,
a fixed-length bit string) is encoded, a bit.subjected.
to the termnal process of the CABAC is inserted in a
bitstrearn of the present. invention before the raw -
data is encoded. [01131 Further, in a case in which a
bitstreamis encoded by CABAC, the bitstreamis
conposed of data that does not neke any bit counter
for input and output of the CABAC encoding unit and
decodi ng unit exceed a preset threshold val ue preset.
In addition, in a case in which the bitstreamis
encoded, the bitstreamis conposed of dat.a that does
not make any bit counter for output of CAVLC encodi ng
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 vi deo-information decodi ng appar at us
have a guarantee of a fixed decoding processing tine.
20°[0114] By limting the anbunt of data to be input
to/ out put froma CABAC encoding unit and decodi ng
unit and by encodi ng unconpressed data, a
vi deo-i nformati on encodi ng apparatus and decodi ng
appar atus have a guarantee of a fixed processing tine,
thus making it possible to realize-a device with a
guarantee of the processing tine. In addition, the
sanme effects can be obtained in a case in which CAVLC
I's used instead of CABAC. '
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21 CLAIMS 1. An encodi ng apparatus conprising: a
conversion neans for dividing inmage data into each of
bl ocks and converting each of the divided bl ocks; an
encodi ng neans for encodi ng each of the divided bl ocks
out put fromthe conversion neans and generating a

bi t stream and addi ng bl ock type indicating a block

. tion in header of the bitstream and outputting
the added bitstream and wherein the encodi ng neans

A asn ¢noeding appaddans chinpiadmgof t he | mage data, instead of

|l cat ORGSR e £ T oS ing cachof

thatiided blodke, bi t st ream exceeds predeterntned t hreshol d
val ue. 2. The encodlng appar at us accgrdlng toclajm1,

wher ei ¥ p4pding FregRsi PrgmsRdIIESachor fog fividedblogks pyta fiam ths gpmpersion

RPERAIRH o HerARp Q'Bit&tn:gﬁ'xt dnfl a@HHﬁQ @ﬁ;@k t)%e i @tifH & BHR Shiormation in
apparatus according to clalns or 2, wherein the

Isiadariof thy bissticsmrnd papuliog the adq,qd@ltstmammde codi ng

appar atyl W heteit e R oﬁmg S Igeﬁfdcﬁ gedrgf cﬂs (51% Qecd% ﬁllgtef?d of the
bltstream D& oG RE IBIGE ype et ude

tilbeks if ttlsd bigasam,cand riddy Bleck eype eénditatigg rﬁﬁatn&nﬁpléssmg data when an

convertlnﬁggﬁgﬁﬁggﬁg¥gi Z%%é%%%@gﬁﬁ¢§@ﬁ£ gngﬁ t he

bl ock type of the header is an unconpressing

3, 'Tfh@ Eﬁ@}ﬁit@"hppéatu?g&oﬂﬁﬁgw Q8L Ry ﬁle%ﬁg&fiﬁg RBardsPerforms a
claim4, wherein the decoding means performs a

vagiablathingth eaedad ofee adtbmete expeded-i t hnet i ¢ decoded. 6.

The decoding apparatus according to clainms 4 or 5,

3 IR eRéddin Qs@&&&i&&uﬁg 1 SladRCI & B vRkein ¥ BRck 'ﬂ"macro—block
encodi ng et hod conprising: a conversion step

tydé.vi di ng i mage data into each of bl ocks and converting
each of the divided bl ocks; an encoding step for

48 : i vi ded bl ocks output fromthe
lgﬁgg%ggdﬁﬁéﬁgggghgsﬁgnerating a bitstream and addi ng

bl ock a tlggoding nettusdod degodingdd Witskecan bedsad ored block tiype ihdedbdheader in
of ..t he bltstreantand out putting the added bitstream

%

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

the header is an uncompressing information.

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

variable-length decoded or an arithmetic decoded.

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

7. An encoding method comprising:

a conversion step for dividing image data into each of blocks and converting each of
the divided blocks;

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

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




wherein the encoding step has the divided block of the
i mge data, instead of the blocks of the bitstream
and adds bl ock type indicating an unconpressing data
when an anount of data of the bitstream exceeds
predeterm ned threshold value. 8. The encodi ng net hod
according to claim7, wherein the encoding step

per f . ' - . i .
P { QR e SR By OO FISPRE, O B BB ot i
blarks 8f thethitseéam,tdné adiiobleck type indicating ao-vbt@uressyygedatdl @hen an

A de in od conprising. .a.decodi.ng step for

sl ity O s SR LB R BTEORATE | nol uded
header in the bitstream a inverse converting step

8. 'l &RBURIEth&fod ackeeditgdo Ridiat7, edRteinfite wWRdRigstédgerforms a
decodi ng step doesn't decode_ the bitstream when the

vagigblsclgngtly gneoded of prearithragtigepcaded.an unconpr essi ng
information. 11. The decodi ng nmethod according to

9, Thadnabdity mMARI BédAdihd ' cRBEOIrS ﬁetr@:pﬂl@%a@gdrp@ismacro-block e.
variasﬁg%length deé%ged or anggrithnetic ecoded. 12.typ
The decoding nmet hod according to clains 10 or 11,

10. mefed rgiingype i s macro- bl ock type.

a decoding step for decoding a bitstream based on a block type included header in the

bitstream,
ainverse 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 mformation.

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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