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PICTURE CODING DEVICE, PICTURE CODING METHOD, AND PICTURE CODING
PROGRAM, AND PICTURE DECODING DEVICE, PICTURE DECODING METHOD,

AND PICTURE DECODING PROGRAM

. CRCHN_CAL

[0001] The present inventicn relates tc a piciure coding and
doneding technelcegy, and rere particularly, tce a toechnclcegy fer

entrepy ceding and deccding cf a residual signal.

[0002] In MPREG-4 ig an irterraticnal standard of

~eving picture ceaing, as an controoy coding syslom, contoxt
switching-type arithmetic occding called CABAC s employed.
CARAC ‘nciuges a p.oura.‘ty cof variables ca. ed a ccntext that
steres the cocurrerce vrogacility of information Lo be coded. An
cptinma. context 1g selected from amceng neighboring ccding
infermaticn arnd is used for coding. In additior, since the
ccourrence prcehab’ ity e updated accerding te a coding process
a_sc in each coniext, the occurrence prcebability of coding
“nfermaticn can be estimated with high accuracy, whereby
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[0003] Patent Tdterature 1: P 2007/=300517%

NZZONT
In the MPES-4 AVC, in aca’tion o the estimaticn of
[0004] In tt 4 ( t t t t

the cccurrence crebabl ity of informaticon according te swilt.ching
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a ccnteoxlt basced con the nelg

1poring deccced Iafcorrmaticn, theo

L

coouarrence prebab’ ity accer 1] te a deccding result is learned.,

he ocourrence probability of Infermation te ke decoded can o

cptimized for each context, and accerdingly, the improvement of
the ceding coflficicercy 1s realizod. Howover, for all thao

significant differentia. ccefficient Infermaticn within the

blcck Lo

cooificiont information, and & calculalion time is
reguired
[0005] In Patont Litorature 1, a tochanique Zor decreasing

a precessing delay relating to decoding is disclosed by arranging

a centext for a syrnitax e ement having a high ceccurrence freguency

Cnooa memodry

a small access delay Time. Ilowever, the
tecanicue disclosed in Patent Tiiterature 1, cecesg net resc . ve The
dependency retweer the ca’culaticn 0f the centext index and the

deccd

element, anrd These ur cannot ke

ﬁ,\ 11—. oy

Ko — s

perfermed in a para’llel manner and lg nct an
fer a processiang delay.

[0006] 1'he vresent Iaveation is ceontrived in consideraticon

cf such a situatl an cbject thereof is te provide a picture

coaing t.ochne_cgy in the aifferential

coding/deccding, reallzing a context index calculaticn methed

Ay

1<) & sma-_ calculation anount by erabling a paralZel srecess,
saving e simple cenfiguraticn, and keing avorovriate for

sing. 1 additicn, another object thcreof is Lo



previde a picture coding and cocoding tochnclogy haviag high
ceding efficiency by realizing the ca . caaticon of a context index
referring te nelghpering Siffcerential cocfficient that are
apprepriate in terms of correlation.

[0007] In crder to solve the cronlem, a picture coding dovice
accerding te cne aspect c¢f the present invention is c¢ne tha:t
partiticns diffcrential Znfcrmaticn between a picture that s a
ceding Target and a picture that is a predicticn target into a

pouraZity of sub blecks and cedes the partiticned sub blecks in

a predetermined seguence, and the ploture coding device Ingluades:

asignificant. sub bleock information encoder (708, 701) thal ccoaes
significant suk blcck information that represernts whether or not
a. . The values of differerntial ccefficlients belonging Zo the sub
Llcck are zero; a  significant differential  ccefficient
nfoermaticn  encoder (/Csq, 0T that codes significant
cdifferential ceoefficient irformationr that represents whether cr
net the wa ue ¢f the differential coefficient 1is zero; a
differential coefficiert value encoder (707, 701) that codes the

ra ue cf the gifferential coefficiert; ard a context deriver (/03)

that deriwves an index bascd ¢on the significani suk klock

intermaticon of a coded subk bleck s neignboring te the sub
b_cck that. is a cocing Larcei in the herizeatal dircoticon arnd the
significant sub blcck Infermaticn ¢f a cceded sub block thaet is
acignbering in the veortical direoction and dorives a centoxt usod

fer coding the significant differential ccefficient information

cf the diffcerential ceofficient that lsg a coding target basoed on
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the index and thoe position cf thoe diffe
g the cedling target n the sub blcck that 1s the ccding target.

[0008] wccording e anothor aspect. ¢f the prasent. inverniiorn,
there is provided a piciure coding methoed. This method is a
picture coding mothod in which diffeorenitial infcrmaticn botweon
aplciure that 1s a coding target and a picture That is a prediction

cf sub blccks, ana Lho

Largel Ls partiticncd Inltec a p_ura_lly

partiticned sub blocks are coded in a predetermined seguence, the
picture cecalag methed including: ceoding gignificant sub block

Infoermaticn that represernis whether or not all the wvalues of
diffecrential cocfliicients belonging te ke sub blcock arce zore;

ceding significant differential coefficient information ZThaz

9
=i

represents whether <¢r ncoct the wvalue ¢ thne differential
cecefficient s zerc; cceding the value of the differential
cecefficient; and deriving an index based ¢n The signlficant sub
blcck information of a coded sub block that is neighboring to the
gsub tlock That 1g a coding target in the horizontal direction and
the significant sub blceck infoerrmaticn ¢f a ceded sub blcocck that
g reighioring in the vertical directicn and deriving a coniex:
used Zor  coding  the sigrificanit diffcreatial cocfficient

infermaticn of the differertial ccecefficlent That i1s a coding

target bascd cn the index and the position of the diffcrontial

T

coefficlient that is the cecuing target in The sub blcecek that is
the coeding Larget.

0009 According to a further ancther aspect 0F the present
4

thore Zg providoed a transmission device. “his dovico
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et

s a transmission device including: a packel vrocessing unit

eam that

configured o optain a by packetizing a bitstre

ing a picture ceding methed In which dilfleorential
infeormaticn between a picture that is a ceding target and o piciure

that., 1g a predicticn targel is partiticned Intc a plura’ity cof

&

sub blccks, and the vartiticned sup blocks are c¢oded in a

predotormined soquence; and a Lransxiticr conZiqurad Lo Uransmit
the pacxketized coding data. The picture coding method includes:

cealing signitficani sub block informat.icn that repreosent.s wacther

ot

r

cr rot all the values cf differertial ceoefficients belcnging

the sub klock arce zore; codiang significant. diffcrential
refficient informatior that represerts whether or rnot the value

¢t the differential ccefficient zerc; ceding the value of fhe

differential coefficient; and Zeriving an index based on The

significant sub blocck infermaticn of a ccded sub block that is

)

nelghbering To the sup rtlocxkx that is a coding target in the

Ba.

herizental direction and the significant sub block irformation

cf a coded sub blcck that is reighioring in The vertical direction

ang deriving & context used for ceding the significant

giffcorcential cecofficicnat Infecrmaticn of the diffcreontiaZ

ceefrficient that is a ceaing target based or the index and

tial coefliciont ikhat is the coding t

in othe sub blcck that 1s the ccecding target.

[0010] According to a furihcer ancthor

“nventicn, There g provided a transmission method., This

iy oa transmission meihod including: okiaining ceding data by



packetizing a bitstrear that s cecded by using a picture cecding
methed Tn owalch df fferential iafermaticn between a picture that
s a coding targel arnd a pilcture that is a proediciion targoel 1s
partiticned into a plura’ity 0 sub tlocks, and the partitioned
sub bloccks are ceded in a vredetormined sequenae; and transmitting
the pacxetized coding data. The above-described victure coding
~othed includes: coding sigrniZicant sub bleocxk irnformation that
represents whether o©r nct all the values c¢f differential
ceefficiconts bkelonging to the sub block are zoro; coding
significant differenti cecefficient nfermation that
roepresceats whotheor c¢r net the wvalue c¢f the differential

cefficient is zerc; ccoding the value of the differential

based c¢n The signlficant sub

cecefricient; ard deriving an irndex
bLocek information of a coded sub blockx that is neighboring to the
sub clock that 1 a coding target in the horizortal direction and
the significant sub block informaticn of a ceded sub klceck that
‘g reighioring in the vertical directicn ard deriving a coniex:
used for coding the sigrificart differential coefficient
‘nfermaticn of the differertial ccefficient That is a codirg

sod ¢n the index and the poszition of the diffcerentizl

Ho)]
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ceefficient that is the coding target in The sub blcock

the ceoding targoet.

et of The vresent invention, there

[0011] Zecording to an a

s crovided a plcture docecing device that decodes & pitstreanm
“n ownion differential Informaticn between a ploture that s oa

deceding target anad a picture that Zs a vrediction target is



partiticncd into a plurality o sub tlocks, and the parstiticned

sub blocks are ccded in a predetermined sequence. The victure

et la el
b sl o

3
0
Y
O
]
o
)

ng significant sub blcck Information

ceccder (L2008, 2001) configured to deccde significant sulr vlock

q ~

iaflermaticon that regrosenis whother or noi all the wa_uces of

cdifferential coefficients belonging tce the sub blcck are zerc;

significant diffcrential ceolffliciont Znfcrralicn cdoceder (1006,

~

2007) configured to deccde significant differerntial ccefficient

[te

infcrmaticn that roevrcosenls whother or act the waluc 29I the
differential ceefficient is zerc; a differertial ccefficilent
va_uc deceder (2007, 001) ceafigurcd te docede tho value of tLhe
differential coefficient; anda context deriver (L003) configure

te derive an ‘ndex based ¢n the significant sub block information
cf a deccded sub blcck that Le nelgnbering te the sub blceck that
“soa deccding target in the nerizontal directiorn ard tThe

gignificant sub blcck Infermaticn of a deccded sub block that is

nefghbering in the vert

foer deccding the gignificant differentia’ cecefficient

infermaticn of the differe
target bascd cn the iadex and the position of the diffcrential
cecefrficient that is the decoding target in the sub klock that is
the doceding target.

[0012] Zecording te another aspect of the present invention

-

thcre is provided a cicture decoding method. This mothod 1s a
ploture  deccding  methed deccding  a  bitstream in which

diffcrential Infcrmaticn botween a pilcture that Ls a decoding
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a pilcture that 1s a preocicticn target is partiticncd

Sty ¢f sub blccks, and the partiticned sub blccks
cquence.  '“hc plicture deccding

canrt sun bleock irformation that

the values of aiffcorential

-

cecefficients kelornginrg te the sub rlock are zero; decoding
significant giffcrenltilal ceefficiont nfermalticon that

represents whether c¢r nct the value c¢f the differential

g zore; coceaing lLhe wvaluc of the diffcreontial
efficient; ard deriving an irdex based c¢n The significant sul

b_ecck infcrmaticn cf dcceded gub block thal is neoigaboring t

[N

the sub blcck that is a decoding Target in the herizental direction
and the significant sub blcck infermaticn of & deccded sub blcck

that is rneighroring In the veriical direciion and der:

centext  used  for  gdeccding  the  significant  differertial

cefficlent information 0f the differential ¢coefficienrnt that is

)]
=t
ot

tne

-~
.

a deccding target kased or The index ard the wvogsit
differential coefficiert that 1s The deccding fLarget in the suk

blcck that s the gdeccding tar

I‘Q
0]
s

[0013] According to further aroiher aspgoct ¢f the craescnt

inventicn, there is previded a reception device., This device 1s

Zoo that. st.rearn Zn wnhilich a

a roecoepticn dc

piloture is coded and decodes the received bitsiream, The

co includes: a4 recepticon unit configured tc

Vi
ceding data obtained by packetizing & bitstream in walch

diffcrential Infcrmaticn botween a pilcture that Ls a decoding



N

target and a picture that 1s a precicticn target s partiticnced
“nte a pourality of sub blccks, anag the partiticned sub blccks
arc ceded Ln oa proedetoermined scquence; a rosgltceraticon unit
cenfigured to restore the bitstream by verforming packet
precessing of the rocelved packeliized ceding data; a sigrificant
sub b_cck infermaticn cdecccer (2008, 1002) cenfigured te decca
significant sue blceck informatiorn that roprescenrnis whether or not
a__ the values ¢f differertial ccefficients belonging Lo the sub

[rcm the roestcerea diltslrcam; a signifi

)
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0
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differential ccefficient Inforrmation deccder (LCCo, 1CC1)
cenfligured te docode significant differcential coolliciont
Infermaticn that represents whether or nct The value 2% the
differential ccefficlient g zere freorm the resteored bitstrear; a

A I,\,\.)

differential coefficiernt value degceder (1007, cenfigured
¢ decode The wvalue of the differentia.l coefficient from the
restored ritstream; and a context deriver (1003) configured to
derive ar index based c¢n tThe significart sub blcck inferrmaticn
:f a deccded sub blcck that 1s neighbering te the sub blcck that

et 1n the ncorizontal direction ard the

g a decgcding tar

Q

significant sub blceck Infermaticn ¢f a docceded sub block that is

‘ng in the vertical direction and derive a centext used
for aoceaing t.ha significant: aifferential cocfficiont
informaticn of the differential coefficlient That is a decoeding
Largel bascd c¢n the iadex and the position of the diffcrential

ccecefficient that is the decoding target in Lhe sub block that is
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[0014] According teo further aroilcer aspcecl of the crescnt

iventicn, There is 5 T cvioes a rec

s mothed rocel which a meving picturc

is coged and deccding the recelved bitstream. The reception

~meothed includes: rocoiving coding data cbhbtalinoed by packelizing

a biltstream in which differential Infermaticn between a picture

thatl is a deceding target and a picture that Zs a predict

Zen targel
Ispartiticned intcaplurality cf sub blocks, and the partitiored

sub nlocks are ceded in a credotorminaed secueaca; ro

bitstream by perferming packet vrocessirg c¢f the

cketlzead coding data; doccding  sigaificant  suk plock

Infermaticn that represerts whether or not all The values of
aifferential cecefficients be cnging te the sub b . cckare zero from
the restored pitstream; decoding significant differential
cecefficient information thaet represents waoether ¢r not the value

¢f the differentia. ccefficlent 5 zero from the restored

deccding the va ue cf the differential coefficient

significant sub blcck Infermaticn ¢f a deccded sub block !

O

ancighbering te the sub blcecck that 1s a decedinag targelt La the
nerizental dirvection and the significant sub block information

el - MRS, S, g M - O . ., . o R,
cf a doceded sub blcc that. is roilgrhroring in

Girecticnang deriving a centext uged for decoding the significant

ifforential cocfficiont Infermaticn of the diffecrentiac
ccecefficient that is a decoding target based on the index and the

pesiticn of thoe diffcorential ceoflficiont that s the deceding
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Ltargetl iIn the sub blcecck that s thoe decceding target.

T

combination  of ne

[0015] Furthermore,

q

Luacnt. o_omoenls doscripoed aboeve cr a convoersicon of thoe

consitl
represeritaticn of the present invention amorg a method, a device,
a sysicom, a roccrding mediuxm, a cemputoer pregrar, and tho “iko

Is alsc valld as an aspect cf the present inventicn.

bl

> a

~

s

[0016] According te ihe presceat Lnvenlion, coding

cifferential signal that is appropriate for real-time processing

At ceafiguraticn can bo rcallzed.

a simple clrc

CRRIZT DESCRIPTION On TiE

[0017] Flz. 1 is a flowchart that L ustratoes a conventional

deccding sequence cf differential ccefficients;

3

Tlowchart tha

—i
™,
t_l -
0
ok

deccding seguence of sub blcock

7S]

is a Tlowcharz that . ustrates a cenventional

deccding sequence cf significant differential ccefficients;

FIG. 4 is a flowchart that illustrates a ccenventiconal
deccding sequence cf differential ccefficient values;

..

uastrates tne con®

1_1.

FIG. s isablicckdiagramthat 100 guraZion

cf a pictiure ceding dovice, walch is usced Zor execulting a methaod

fer codingdifferential ceaefficients, according To an emboediment;

FIG. 6 isablecckdiagram that 2 ustrates Lthe configuratiorn

cf a ploture deccding device, which 1g used for executing a methed

focr doceding diffcerential cocfficicenls, accord:

~
1o
ks
o~
[
-
—
8O
p
-
i
)
=
» 4

v bsznra o v 4+ .
erbeuliment;

g oa diagram that . ustrates the scanning soguence



cf sub block diffcreontial ceofficionts;

FIG. 8 is a blcok diagram that llustrates the detailed

v

cenfiguraticn of  the olcture docoding device, which L1
Illustrated In FIG. 4, avcerding te a first example;

FIG. ¢ is a diagram tLhat il_ustratces the definition cf a

nelghboering diff

ererntial ccefficient in the decoding seguence of

significant diffcrontial cfficilents Zl_ustralec In VLG, 3;
FIG. 20 is a agram that i1 ustrates the defiriftion ¢f &
ncighbering diffcreniial ceefficiont in the decoding sccucace of

significant differential ccefficients Illustrated in FIG. 4;

qae g

FIG. 11 is a diagram that L’ Zustrates the delinition cof a

centext In the decoding sequence 0f significant differential
ccefficlients il lustrated n 16, 4;

FIG. 22 is a clagram That 1 ustrates a sul nlceck partition
ct the differential ccefficients;

FIG. 13 is a Z£flowchart zZhaz illuszrazes The decoding
gecuence cf aifferent? cocefficient values according to the

first exarp.e;

FIG. 14 is a diagram that illustrates the size ¢f a coding

blecck;

=
—i
-
L5
.
3
[

is a vlocxk diagram that il ustrates

cenfiguraticn o2 the cicture coding device, whaich s

—_ N

in FTG. L, acceraiag te the filrst exarmp.e;
FLiz. 16 s a flcwchart that L2 ustrates the coding sequence
cf differential ceefficients accerding te the first exarmp.e;

FIG. 17 Zg a fcwehart that J2_ustrates Lho coding segquoncoe



FIG. 18 s a f_cwchart that 12 ustrates Lhe ceding scquaencoe

cf significant differential ccefficlients according o the first

FIG. 19 is a flcwchart that L1 ustrates the ccding sequence

A2
——
{

cf differential cceofficiont valucs according ©o the f[irst
example;

FIG. 20 lg a diagram that Z_ ustrates the confiiguraticn in
which a sub blcck position i1s ircluded in the calculation cf tThe

centext of significant alffecrcential cecefficient Zafcrmaticn;

FIG. 21 is a flowchart that 21 ustrates the cocding sequence

cf significant differential coefficierts accerding te a second
exarp.e;

FIG. 27 is a flowchart That illusirates The decoeding
seguence 0f significant differential coefficierts according fe

The seccnd examp.e;

FIG. 22 is a diagram That L1l ustrates the defirnition of a

centext in the decoding sequerce of significant differentic
ceefficicnts acccrding tc the sccend examplo;
L il lustrates Lhe coding seguence

- ' . I PR .
ciconts acccrding te a third

Fliz. 25 is a Zlowcharit that illustiratcs deceding
gseguenze 0F gignificant i fferential coefficients according te

the third oxamplo.



CREET MODY HOR CARRYING QUL IHX
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[0018] First, technol

crbod

‘moents cf the present. -

[0019] A technique of associatine a vlurality c¢f contexts

th cach cecding syntax and scleocting a conteoxt masced on ithe

13

cerre_aticn among syntax elemente can opiimize cede allocation,

and Lheorcby cnabling officlont ceding.

[0020] As an example of centext switching entropy coding,

1 coceding sgegucace of a guantization orihogonal fransform
20 zeefficient ¢f a differential signal that is ccded into the size

c¢f 1€ x 16 will e desaribed with reference tce a flowchart

ustrated in FIG. 1. FIG. 12 illustrates a quantization

———

crincegenal transform coofficiont Lo oo precessed. Hoercinaftor,
the quantization orthogoral transform coefficient will be
5 referred o as a diffcerential cocfficiernit. In this sooucnce, a
alfferential coefficient of 76 x 16 to be processed isvartitioned

Inte sub blocks 421 to 416 size of 4 x 4, and

gcanning in units cf sub blccks ls perfermed fiirst.
[0021] A subk vlcck to e processed is determined in

20 accercance with the scanning seguence tce be geseribed later (8101)

When the scanning of aZl the sub blcecks is comploetec

precess of the differential coefficient ends. The scar

seoucnce 0oL sub plcocks is denotod by ronce numera’ 202
Solastrated in FIG. Y. The scanning sequence ¢f sub blcoks ig

strated in PG, 7. In this

numaexas
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scoucnce, scanning Ls started frem a sub blcck dispesed on the

thtmest side of the differential coefficient region,

scanning according to a rule of the lower righl side Lo tho uppoer

left side and the upper rignt side To the unper left side is

perfcrmed, and the scanning Ls complotoed at. a sub block disposaod

ey

cn the upper Zeftmoest side. Reference nurmera. 902 illustrated

.

in WIG. 7 Lllustrates the scanning scoucnce ¢f sub blecks using

L

arrcws. Ina case where the scanning sequence 22 ustratec in IFIG.

is aveclied, in all the sub blocks to be preocassad, ihe scanniag

cf sub blccks spatially positioned respectively on The right side

and the Zewer side Ls In the cemploeted statoe.

[0022] Referring rack te the flowchars il ustrated in TIG.

T, The decceding process 0o all thedifferential coefficient values

cf the sub blcck te be processed s perfoermed (8102). After the
cdeccaing of the stk block differential ccefficient values is
cempleted, the process preceeds te step S1OL.

[0023] The deceding process of the sul block differential

rcefficient values will be described in detail with reference to

a f.cwchart
[0024] Significant sub block informaiion 1s doceded (8201).
e significant sub blcck infermaticn 1s a cne-bit

representing tho prescnce 0f a differential cooffici

a value other than "O" In a stk blcek Lo e provessed. Tn a case

whore the significant sub block information ig "1", it represents

e
L.

nat at least cne differential ccafficient having a va.de other

tthan "0" is present in a sul nlock to be proaessed. On the oiher
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(@]

nand, in a case whore the significant sub blceck infcrmalicn Ls

-

SAal coefficlients ofF a

sub bl

cck te boe precessed are "O0Us.
[0025] Subsequently, the value ¢of the significant sul blcck
inflermaticon is determined (5202) . Whon tho signiflicant sub blcck

Infermaticn has a valuae of "0", all the cifferential ceoefficient

@

—uacs ol thae sub block to be procossad arce sot Lo "O" (8209),

and the sub blcock differential coefficient value decoding process

[0026] Cn the other nhand, when the sigrificant sub block

=

nfcrmatica 1s "1", the decoding procc

J

+3 02 all the significant

blcck to be

~e

differential ccefficient nfcecrmaticn ¢f the sup

precessed g verformed (8203). The sigrificart differential

cefficient Information Ls a cne=bit flayg used for representing

s

tnat a differentia. coefficient va ue of a vrocessing Larget

.
=

pcsiticn Lg net "0". In a case where the sigrificanrt coeffi

“afermaticn dis  "1M, 1T repregernts that the ifferential

cefficient value of the vrocessing target position is nct "30".

T

On the cther hand, n a casse where tThe gignificant coefficient
‘nfcrmatica is  "C", 14 rewvresonts thalt the diffcreatial
ceefrficient value of the processing target pesiticn is "0"., The

accoeaing scaucnce cf the significant diffcrential cocfficicent

Infoermaticn of a sub blceck will be described later In detalll.

the decceding of all the significant diffcrentilal

i

cecefficient inforrmaticonof the subblock is completed, the vrocess
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et

s perfcrmed in stop 8204.

[0027] Subsequently,

process of differential

cocfficiant

valucs is porf 2) . Cho deceding process of

sifferential cecefficlent valaes will be desaoribed Later 2n getal

Aftcr the complcoticn of the cccoding preoess of diffcrential
cecefficient values, the process proceeds te step S101, and the
scanning cf the next sub b_cck Lz porfcrmed.

[0028] [Sequence ©f Decooding Process  of Significant

Liffe Coolfficiont’

evential

_h
_h

The sequence cf dece of the sigrnificant
The sequence c¢f decodirg of the sigrifican

ceefficicont infeormaticn ¢f the sub block thatl is porformad in siop

>

- ~
N

5203 will e described with refererce te a flovwechars illustrated

" TN
[0 R IUR 52 S B

Fy]

[0029] A osuk plock we processed 1s determined in

[

P

accerdance with & predetermined scanning secuence (8307)., The
scanning secguence cf differential coefficients within the sub
blcck, similarly to The scanning secuence of the gub bicck ir the

aifferential coefficiernt region, 1s assumed tce follow the rule

oy

A ncighbering significant. diZZcreniial cocfficicnt:

- R - " PR e e - I PR Py oy gty 2o g 20 oy P
s the sum of tThe nurmbhers of ceccoea

B 4 U R | ~ 4.

enlls,  which arc .o Lhe

. .

precessing target <ifferential coefficient position, having

than "O0" is calculataod (83C2). PFLIG. 2 illusiratos

an examele of the differential coerficient pesiticn used for

Q
¥
P
Q
o
I
1]
I
&1
58}
oy
O
o]
']

significant aiffeorential



coofficiont sum countCooff. Referonce numcral 202 orotos

nelgnbering differertial ccefficients of a cas

~

s La as denotedoy reforence numeral 201,

and reference nurmeral 204 denctes nelghporing differential

'

[ . ol st o n AT - e gy R T O S WL PR
o ceeflficiconts of a casce where Lho precessing targel position is

H
v

as illustrated in FIG. &,

s

the right side and

ffe neighporing Lo itho
20 proecessing target differertial ccefficiernt pesiticn are set as
acighbering diffcorentizl cocfficicrnis. Birce tho scanning

seguence cf differential ccefficients follows the seguence

Sllustrated iv FIG, Y, The decceding of differential ceoefficients

that velong Z¢ the same sub blceok as

B aifferential ccefficlient and are ccated resvectively orn the

right side and the lower side of the processing target

differential coefficient vositiorn is completed.
deccding of the significant differerntial ccefficients belonging

te sub bliccks [ccated respective .y ¢n the right sicde and the

e lower
20 side of the sub block to which the processing target position

belcngs is comeleted., The reighborirg different? coefficien

A Coefl 18 a

ariarle usad for osiimaiing tho

cbabi ity c¢f the sigrnificant differential ccefficient. TIn

accordance wiltlh tho charactoristics

[
—~

s characteristics, as the significant differential ceoefficient,

"M may boe casily ceoncontratoed in the Zew rogicn, and "0 rmay be



o)

caslly cencentrated in thac high regicen. Since the sigrnificarnt

aifferential cecefficients & spatial cerre.aticn,
diffcrentilal cocificicents noighboring tc the procoessing Largoet
pesiticn are set as targets for the calculation ¢f The neighboring

differential cocolficiceni sum counitCocii. I'he neighboring

differential coefficien representing the outside 0% the

diffecrential coolficiont rogion arc axcluded Zromthe caloculaiion
cf the neighbering significant ccefficient sum ccuntleeff.
[0031] Roforzing rtack t.ec the flowchart L ustratod in .6,
2, it is determired whether the neignhbering significant
cecfficicont sum count:Cooff s "O" (5303). 1In a casc whore iLhe
nelghbering significant ccefficient sur countloeff s "0", a
centext  Index  obtxTdx  used  for  decceding  the significant
differential coefficient information 1s sef to "0" (8304), and
Thne significant differertial cecefficient information is deccded
by using a centext that cerrespends te the centext index ctxTdx.
Then, the significant alfferential coefficiernt information i g set
te the differential ccefficlient valae (85308).

[0032] Tn & case

[0}
=4
D

cecfficiont sum countCooif Zs not "0OY, 11 is dolormined whothor

coring significant ceefficient sumcountloers igsmaller

than or coqual tc "2" (820F). I a casce wacroe thoe acighboring

siygnificant ccefficient sur countlceeff s swa  ler than cr egqua.
e "2, the contoxt index ctxldx used foer doceding the significant
aifferential coefficiernt information s set to "M (832086), and

the significant differential cocflficiont information is doecodod



AN

by using a centext that ccrrospends te the centext index ctxldx.

OYMETION 1.8 SeT

significant alifferential

t.o thoe alffcoreontial ceoflficiont va_uoe (531

[0033] In & case where the reichporing significant
ceeflficicont surn countCeelf Za nct sma’’cr than cr ccuaZ tc "2",
in other words, in a case where the neighboring significant

ceeffiacliont sum ceuntlceeff Zs _arger than cr couaZ Lo "3", tho

centext  index  ctxIdx  uged for  decceding  the  significant

coofficiont. information g soi Lo "2" and

the significant differertial ccefficient information is deccded

by using a ceatoxt: thalt correospends t.c the ceatext Index otxldx.

Then, the significant differential coefficient information is

set

ra
\,‘

te the differential ceefficlent va . ue (5308).

[0034] Aocontext Is a varlable use

for stering the
securrence vrobakility of Information to e decocec, and the

assignment c¢f a ccde werd changes based on tThe cccurrence

abcve, three cortexis ccoding the significant differerntial
cefficient are defined, and the centext deccaing the significant

diffcrential coefficient is detormined basced ¢n Lhe magnitude of

the nelgrbering significant differertial coefficient sum., Tt is

ace such that, for a centoext. ccrrespending t.c the

centext Index ctxTdx =0 at @ Time when the nelghovcring significant

cecflicicont sum countCeotff is "0, the occurronce prokabili

e signifiocant coefficient information That is "™ is nign, and,

r‘l’

fcr a context ceocrresvonding t.c tho contoxt index clxldx = 2 at



-~y
2L,

.

et

a timc wher the nelghbering significant cceoefficient sum

el

ceuntleefrf s larger

cr ewgtal To "3", the c¢ccurrence

prebabiity of the sigrnificant icient Iafcrmaticn Lhat is
"IN is nigh. For ianformaticon of which the occurrence probability
g nign, the ceding arcunt can boe decoreasad, and accoxdingly, by
Increasing the estimation accuracy of the ceccurrence prokakility,

O e
s VI

the ceding officiency can boe Ly
[0035] In MPEG-4 AVC, by verfcecrming switching between
ceat.exts based on neighboring deceded infcrmaticn, in addition
Te the estimaticn ¢f the cccurrence prebabi ity ¢f informaticn,
the ocourrence prepaplilily according to a docoding rosuZt is

—earned. Thus, the cccurrence probability of Infermaticn to be

I
sjeccded for each cortext car be ovtimired, whereby the improvement
¢f the ceoding efficliency is rea’ lzed.

[0036] Generally, incrthogonally trarsformed cempenents of
a picture, irnformation may be easily concenirated in the low
regicn., Tn addition, since there ig a low Inafluernce cf the
degradaticn cf a high regicn compenent ¢cn visual characteristics,
frecuent .y, the high regiorn component is rougnly guantized for

a vractical usc. Acceoraingly, tho significanl. coclilicient

infermaticon tends Lo be concentrated in the low regicon component

"v'l“ ~i
OC

ne significant ceocofficiont. information has & hi
witn the reighboring sigrnificanrt coefficient, anrnd it is
reascnablo Lo perferm switching ameng centoxts basced en Lhe numper
cf pieces of the relghbcring gignificart cceffieient information

Lfrom the vicwpeint: ¢f the cecciag officicacy.



[0037] [Difforontizl Ceocfficicont. ¥aluce Decoding Process)

The deccding sequence of differential coefficient values

”

cf Lhe sub bleck in siop 8204 of the flowchart 7 _ustrated in FLIG.

2 will be desuribed with reference te a flowchart L2 1lustrated in

- PN

DoT. 3.
[0038] A stk blcck to be precessed is determined in

accecrdance with & predetermined scanning sogucenae (8202) . The

scanning sequence of differential ccefficients disposed within

asubblcck, similariytc the s

anning scgucance of the significant

Gifferential coefficient irformatior, is assumed 2o follow the
raZe L ustrated In 2IG. 7. when the scanning cof all thce
differential coefficierts of the sub block is cempleted, =Zhe

geccalngurrocess of dlifferential ¢ rlert values 1s comp

and the process proceeds te the sequence (8101) cf Zetermining
tne next sub blcck.
[0039] Subsequently, it is determined whether or not the

aifferential cecefficient

differential cecefficient positicnis "0" (8502).

the differential coefficient wva. ue of The prcecessing target

(1

diffcrential ccofficicnt. pesitiicn Zg "0V, the doccdiag of thca
differentia. ccefficient wva ue o¢f the wnrocessing tarcet
aiffecrential cocificicont vosition Zs complotad, arnd the procoess
preceedds te step 207,

[0040] In & rfficiont valao

“he alfferential

cf the precessing target differential ceafficient pesiticon g ”™”

tthe absclute wva_uce of the diffeorential coofficieont of tho



Y

(@]

precessing targot diffeoreontia

se where tThis

(5503) . n a

actermined that mlaont value Ls ot "OU,
and, as a bitstream, a code word cerresponding te a value derived
by decrcasing cne Lrem the absclute wa_ue cf the diffcrontizal

cecefficient is coded. clute valte ¢f the

Sffcrential coolficliar acaing """ Lo avalue

that is derived by performing entrepy decoding of a code werd is

[0041] Subsequently, he sign of <the differential
ceefficicnt of the precessiang target ciffcorential ceofficicnt

pesiticn is decoded (8S5C4) . A differential coefficient value is

getermined rased on the abksolute value of the differential

cefficient and the sign of the differential ccefficient.

[0042] In  the decoding sequence of the sigrificant

gifferential ccefficilent Infocrmati descrived  apove, a

represented in the scanning seguence dencted by reference nureral
G0%Z 1 ustrated In PG, Y, 1s scannea Last ‘n the gub blcck, andg

roforonce

ﬁ
)—J
O
o)
0

the scanning scoucnce theoreoef 1s 26 as s do

rated in FIG. Y. Tnooadditior, among the

Xe)
fo]
N
—-
c
-
¢
ot

NUTET AL

the ¢ifforontial

nelgnbering
ceefficient 201, the scarning sequence 0F & pesiticn neighboering
t.¢ the lower side of the difforential ceocefficiont 201 15 15 and

s geanned immediately bafcere the differential ccefficient 201,

Since the ceontoxt iadex ctixZax tthat Lz nocessary focr coceding the



significant <diffecrential cceefficiont Infcrmaticn of the

alifferentia. coefficient 701 s ca.culated based o¢n the

L

significant. diffcrential cocfiicierni sum of the diffcrential
cecefficlents 207, the context irndex ctxIdx 0f the differertial
ceeflficicont 201 carnnol boe detoermined until the decoding of the
significant differential ccefficient iInfermaticn of the
diffecrential ceofficicent. 202 is compleied. This means that it
is necessary o0 process the calculation of the context index
ctxZax and the decodirng c¢f the significant diffcrontial
cefficient information irn order for @ll the significant
differential cocificient informaltion within the sub bklock, and

a decrease in the time or the ca’culaticn amcunt thrcough para_’_e’l

{T
PN
O
e

srecessing cannot te chtained, Mearwhile, the occupancy rate
the differential coefficient in the bitstrearm is nigh, and the

centext Index ca.culating process and The decoding precess of the

gignificant differenrtial cosefficiens informaticn have a _cng time
and a large ca.culation arcunt occusied in the entire deccding
prceccess. In other words, the decoding precess of the sigrnificant
cefficient infecrmaticn 1s the st significant bottlenecx in the
rea_—time docediag precess.
[0043] Tn Patent Titerature 1, a techrigue for decreasing
a crocessing delay relating te a deoceding process by arranging
a centext for a syntax e ement having a high cecurrence freguency
inoa memery naving a shoert access delay time has boon disclosaod.
HJewever, the technigue disclcsed in Patent Tiiterature 1 does nct

sc_ve the dependency boetwoeen the ca_culaticn o



anc tho cdecceding cf a syntax cloment. and cannct perfcrm the
precesses therecf in a para. el manner, whereby 1t cannct be an
cssent.lal sclutlicn for the preceossing dolav.
[0044] Thus, an emeodiment of the present inventicn provides
a plclure ceding toechnelegy that, In the codirng/decoding of
cdifferentia’ ccefficients, eliminates the dependency between the
calculatlicn cf ceantexl Indexes and tLhe ccecdliag/deccaliag cf Lhe
significant differential ccefficlent Infermaticn, realizes a

centext index calculating method that

m processes in
a rvarallel manner and khas a swa”’ amount ¢f calculation, and has
a simele circuit cenfiguraticn so as Lc ko appropriate for
rea’-time precessing. In addiziorn, py rea’izing the calculazion
¢t cortext indexes verforred with reference to neighboring
differential coefficients, which ig apprepriate in terms ¢f the

cerre.aticn, a picture coding technelogy havinang high coding

efficiency is previded. Iereirafter, embodimenris of the present

[0045] In descripticn preseried below, a "block toe e

precessed” 1s a ccding target bicck in the case ¢f a ceding process

i

perfcrmed by apicture coding deovice and 1s a deceding target block

i the case ¢f a decoding process performed oy a picture decoding

te. In additior, a "processad zlock"” is a docoded bleck of

coding has been comeleted in Zhe case of a ccding grocess

a block of which

TLC

deccuaing nas been cormpleted Tn the case ¢f a decculing process

dorceinaltor, such a



mcecaning will bo usced un_css cthorwisoe acted.

[0046] [Coding Device]

rice according

V5

e

foerred cicture coding do

Inventicn will be descrived with reference to the drawings. TIG.
5 5 i1s a blceck diagram that 1’ ustrates thoe cenfiguraticn c¢f the
picture ccding device according to arn embodiment. The picture

ceding d

¢ accerding to tho exbedimeri includes: a subi

502; ar orthogonal transferrer/guantizer 502; an Inverse

cuantlzor/L:

~0 rloture memcery £05; a precdioter B04; a differential inferrmaticn
acceder 207, a prediclicn Lafermaticn caccder 208; and a modoe

determiner 509,

[0047] The mode determiner 202 Zentatively codes all the

predicticn candicates and cetermines prediction infermaticn that

B “g ooptimal To each bleck of the victure. As the prediction

infermaticn, a vartiticned blcck size and a orediction mede
repregsenting an inter ovredicticn cor arn irtra rrediction. In
additicn, In a case where the vredictior mode is the inter
precicticn, moticon informatior such as & motion vector angd a

20 refeorence pictiure Lndex L5 Zncluded Ln the predicticn Infeormaticn

On the other nand, ina case where the vredicticn mode 15 the Iintra

- -

aprodicticnmede Lg included in the prodiction
The mode determirer 209 gives the determined
predicticn irnformation to the crodictor 206 and the orediction

N +

b Infoermaticon enceuer L50¢

C}C

.

[0048] 1The credicltion Information crcoder 208 porfcorms



variablc length ceding o2 Lhe Iaput prodiction Zafcrmaiiorn and
catputs a bitstream ¢f the precicticn infermaticon.

[0049] Tho praodicter 5046 gencratos a prodiciaed picture using
the Input predicticn infermaticn and the coded pilcture stored

in the deccdoed piciure memory 500 and gives the gencratod

predicted picture tce the subtracter

[0050] Tho subtractor 201 gerncrates a diffcrentlal picture
by surtracting the vredicted picture from the crigiral picture

that. is a ceaing target and gives the gencrated diffcrential

signal tc the crthegenal transformer/cuantizer 02,

Al

[0051] 1'he crthegenal transfcrmer/cuantlzer 502 gong

RN

s

—h
L
G

.

differential coefficients by perfoerming an orthogoral transform
and guartizatior of the differential victure and gives tThe
generated aifferential cecefficients te the inverse
cuantizer/inverse transterrer 503 and  the differential
Informatl enccder 507,
[0052] The differential nfcrmaticn encoder 207 performs
entrepy cceding cf the differential ccefficlients and cutputs a
bitstrean ¢f the cifferential Infcrmaticn.
[0053] The Iaverse quantlzer/iaverse transformer 50
generates a cecceded glifferential signal by performing the inverge
quantizaticn and the Inverse orthegonal transfiocrm of the
alfferential ccefficients recelved frem  the crtacygenal
ransformer/cuantlzer 302 and gives the gencrated deocoded
differential signal te the adder 204,

[0054] 1The adder 5C4 gencrateos a deceded ciclure by adding



-~y
2L,

.

et

the predicted picture and tho decceded differential signal and

ceoed plicture i the deccded plciure memory

[0055] [Decoding Device]
A preoferred picture decoding dovice accocerding te tLho
present inventicnwill be cescribed with reference to the drawings.

Y2G. 6 Ls a bleck diagram that illus t.os the configuration of

the plicture deccding device accerding te an empodiment. The

pictilre aocealing o t.c the embediment includes: a

gifferential Infermati cgecoder 807; an Inverse

w2

cuantlzer/Iaverse transfcormer 802; a prodiction irnformaiion

N

~

deccder 802; anr adder 804; a decoded cture memcry 80%5; and a

L I T L2 e on oy gy r s o v o on e e e e
TLodAstrates o PTG, o e respencs T tre (_i.(:‘;':.:’\)(.j.],flg CTrodess arran ~aed

inside the picture ceding device Illustrated in FIG. 5.

aticn T the

rl\
lT)
s

Accordingly, the confiyg ‘nverse cuantizer/inverae

1, r

~
7/

transfermer 807Z, the adder 804, the decoded piciure mercry 805,

[o T P Ea RO )
& have functions

ang the predictor 806 illustrated in
= 1

rospectively corrzesponding o the configurations of the inverse

cuantizer/invergse transfeorrmer 503, the adder 204, the decoded

SAEC ICMOCYY

P .cr 206 ¢f the picture coding

fvesTra . R TS T bethal e L
aevioe T dstrates Tn TIG. L.

[0057] 1Thoe prediction Information

odoer 802 gonora
predicticn infermaticon by perfoerming entropy deccding of an “npat

prodicticn information bitstrcam and gives tho geacratoea



AN
Ne)

prodicticn Iafcrmaticn te the prodictcr 806,

['¢

[0058] The predictor 806 gererates a vredicted picture by
using tho input prediction information and tho docoded piciure
that is stored in the decoded victure memory 805 and gives the

& goncratoed predicted picture te the adder 8041.

[0059] The differertial information decoder £0°

e
i
=
i
)
Y
[W)
cf
i

n

diffecrential information ry porfcerming ontrepy docoding of tho
cifferential Zaformation., Thern, the differential information

the gencrated aliforential infcrmaticn te the

20 inverse guantizer/inverse transformer 802.
[0060] The Iaverse quantlzer/ianverse transformer 802

generates a deccded differential signal by perferming the inverse

r
N
™

quantizaticn and The Inverse orthogonal Transform  of

L

,.,.

Gifferential Infoerraticn  receilved frem the  dif ential
B “nfermaticn decoder 801 and gives the gernerated decoded
cifferential signal tce the adder 804.

[0061] The adder 8C4 generates a deccded victure vy adding

the predicted picture and tThe deccded differential signal

(_T

tcgether, stere

‘D

s Lhe generate

m

Q ceccged plicture In the deccoed

pictare memory 802, and outpuls the gonoratoed docceded piciure.
[0062] The c¢ecding process and the decoding process of

i)

oifforential coofficionis

accoxding tc an ombediment cf tho
present invention are respectively perfermed by The cifierential

inlferratica cncceder 207 ¢f the motlion picture coding dovice

b Tl lustrated in TS, 5 and the differential nafoermaticn decoder

80_ cf the metiicn pictuze deocoding dowvic ratod in »li3. 8.
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Hercinafter, thoe coding precoass arnd the deceding process of the
cifferential irformatiorn according to an embediment will ke
describoed in dotall.

[0063] [Coding Blocx]

t.he

Fr
—

~
[P
.
=
—
~-

According Lo the embodiment., as illustzatoed in

screenis hierarchically partiticned into rectangularblccks, and

the tlocks are processed in order according to a prodetormined

I-é

preccessing seguence. FEFach block that is partitioned will be
reforred o a8 a ceaing block. A block 1817 Z”_ustrated in r1G.

24 is a maximum urnit 0f the partiticn accerding T the embodi

3
D
&

and will be refeorred to as a maximum ¢oding block. In addition,
a tlock 1816 il ustrated in FIG. 24 is & minimur urnit of the
partiticn accerding te the erbediment and will be referred to as
a minimum ceding blocx. Iereirafter, the minimum coding plecek

wi__ podescribed as a bleck 0of 4 x 4 pixels and Che maximum coding

blcock will be gescribed as a blcck ¢f 16 x 1¢ pixels.

[0064] [Prodiction Block]
Among the codingclocks, aunit inwhich The intraprediction
g porformed will bo relcrred to as a predictica klocx. UThe

credioticn bleck has several slzes as belcow that are larger than

s oqual to that of the minimur coding block and a2z smaller than

cr o equal to that of the maxinum coding olock. In FIG. 14, ble:

2802, 128C3, arnd 1804 are 16 x 16 klocks, klccks 1805, 181¢, 1811,

ana 1801 aro 8 x & locks, and blcocks 1806, 23807, 1808, and 1&80%

are 4 x 4 plocks. Rleocks 1812, 1813, 1814, ard 181% are blocks
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that hawve act boon precessoed, and the ceding blceck sizes therect
arenot determired. nthe coding seguence, anopfimal precgicticn
b_eck size Ls detormined, and b_ecks ¢f the preodicticn bleck size
are ccded. In the deccding seguence, the prediction block size
g derived from the bitstzrecam. HerciraZtor, thoe descriptiiconwill
be presented with the prediciion blcck being assumed as the

precessing unit.

[0065] [Processing Unit of

While the unit in which the cuantization and tthe orihogonal

transferm are performed is the same as the unit % the prediction
1

bZcck, in the ccding process and Lhe decoding precess, the

scanning is verformed with the differential coefficient region

being vartitiored inte a vlurality ¢f subk blocks., The size of

&

tnesubplockisasgsizeof 4x4, FIG, 17 illustratesadifferential
cecefficient regicncf a size 02 1€ x 16, llere, reference numerals
407 to 416 represent sul blocks. Fowever, the unit irn wnich the
cuantizaticn and the orthogonal transfcrm are poricrmed may be
determined indepencent. .y frem the unit ¢f the predicticn blcck.

[0066] (First Exampla)

A first coxample of thoe meothed of ceding the diflcrential

Informaticn according te an erboedirment of the present inventicn

‘bod. PFLIG. D is ablcockdiagram that 27721

the detailed cenfiguraticn cf the differential Infcrmaticn
cnceder 507, which is illustratoedin #2G. 2, according Lo the first

s

exarp_.e. The differential information enccder 507 accoxding to



the Lfirst oxampl ircludes: an arithmetic onccder 701, a

,
[
=
o
<
w
~
&

aifferentia. ccefficlient buffer Y02; a ccaing centre. er

centeoxt memery 704; and a scan controller 705, In addiiion, the

ceding controller Includes: @ sigrificant ceoefficient
inflermatleon coding centrcel_cr 70%6; a diffcrential cocfficiont
va_ue coding contreller F07; and a significant stk block

nfcrraticn ceding centrel_cor 708.

[0067] Hereinafter, tThe ccding sequence of differential

wi__ bo deoscribed with roforeonce te the flcwoharts

FREEE N K —— e - - . -0
Illustrates In TIGS. La, L7, 8, anc 19,

[0068] 1'he scan cont.zolloer 705

a gub blcck tc be

precessed (8€01). When the scanrning of all The sub nlocks is

corpleted, the decoding precess of differential cecefficients erds
—— =

Reference nurmera. 902 revresented in TIG. 7 illustrates the

scanning secuence ¢f sub blccks., Tn this seguence, scarning is

L]

started from a suc block dispesed on the lower rightrest side of
the differentia. cecefficient regicn, gcanningaceeraing tea ra.

¢f the lower right side to the upper left side and the upper right
side tLe the upper ‘eft side s perfcrmed, and the scanning 13
cexmplcelted at a sub clock disposad ¢n the upper Zoeftrmest side. As

sesoribed acove

the context g undated irn accordance with the

cocing precess. By taxing this scanning sccucnce, a low rogion

P

cermpenent Iin which a differential coefficient can easily ccour

s scanned alftoer a high region cempenent., and according

-
L

s oan advantage ‘n the process that the estinated accuracy of the

coourrence prebabllity of a aifflerential ceefficiont ¢f the _ow



reglicn cempenent is improved. Rofcronce numcraZ 201 illustzated

G. 7 Ys oa diagram that illustrates the

~ing sequence ¢f

In a casc whore the scanning scquence
Illustrated in TIG. 7 ls app_ie the scanning cf sub vlocks
& spat.la__y pesiticnoed rospoctively on the righi side and the lower

side ¢f the sub blcck te be precessed s in the cermpleted state.

e codiling

2

55 ¢f tho sub bleck Lo be vrocessed is cerformed

N4

(5602) .
[0069] [Coding Saquonce of Sub Bloackx (8682))]

J—_—

~0 Trhe sigrificart subblcck infermaticn coding contrxoller 708

a sup plocx Lo ko procoassed frem the diffcrential

cefficient puffer 7C2. All the differerntial coefficients of the

the differential

1, and, ‘n a case

lent va_ues are "0", the significaent sub block information
e I8 oset To "O", Ctherwise (in a case where there is at least one

cdifferential coefficient value cther than "0"), the significanz

[0070] The sigrificart sur block informatior coding
centreiler Y08 refers to aifferential coefficierts that are
20 acighberiang to tho sub tlock Lo be processed and are included

tne subk blcck that has peer decoded

puffor 702 and determines a contoxi indox ctxlax used
fer ceaing the gignificant supb vlock informatior. Then, the

mificant sub bleock Infermaticn coding centrellor 708 reoads a

S v + -
i 2en L

SR AP N roCn + R . . i oy A el " e g ven R
Corraegpcnas T tiae ConteXu ‘ndex otxTdax from the

centext memezy 704, 'I'hen, the significant sl block information
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and the conicoxt arc transxitted Lo the arithmotic concodor 701.
Tnen, aritkmetic encoder Y01 codes the sigrificant sub block
nfermatlen using thoe centoxt (8702Z2).

[0071] The sigrificart sur block informatiorn  coding
centre__or 708 deltormines the valuce of the significant sulk nlceck
Infermaticn (537C03). When the sigrnificant sub tlock information
s "0", the sup block diffcorential cceeofficicent waluo ceding

-
9.

4.5‘

precess ends, and the prcecess preoceeds te step S
[0072] whon tho significani sub klock infcrmatl g MM,
the c¢cding prcocess cof all the significant differential
ceefficicnt informatior cof the sub blcck Lo o processed 1S
rerformed  (8704). The <oding seguence of the sigrnificant
differential coefficient informatior will be described “ater in

detall. After the coding ¢f all The signifigant differential

ceefficlient irnformatZion of the sub block endsg, the proc

(D
9
95

prcceeds te the ceding of differential coefficient values cf step
58704,

[0073] The differertial coefficient value coding cortroller

nrecess of all the differential

ceefficicont valucs of the sub block Lo ke grocessed (8708) . 'T'ac

ceding secuence of differential va.ues ¢f thne sub
b_cck will be described later in cetall. Aftor the coding of aZl

thne differential cecefficlient va ues cf the sub b . cck is completed,

—
o
o
~J
[

—

| Sequence of Coding Process  ¢f Significant



lha significant cocificiont infecrmaticn coding controller

6 ca.cu.ates a gum of cifferential ccefficients, which have
va_ucs cther than "C", noighboring to the sukbklock te bo processaed
in other words, a neighboring significant ceefficient sum
5 count.Ceelf (38C1). In this scquonce, diffcrenitial cocificiconts

that belong to sub blocks spatially dispesed respectively on the

right side ard the lowor side c¢f tho suk bleck Lo boe precaesscd

[V

and are neighboring te the sub blceck to be processed are defined

as nclighbering ciffcrential ceefficionts.

FIG. 10 L2 ustrates the pecsiticns of the neighboring

P
(@]
-
o
(=]
~J
w
—_—

diffecrential cocfficiconts Roeforonce aumcra. 301 reoresents a
sub clock o be processed, and reference numeral 3
thne neighboring differential coefficients. A neignboring
differential coefficient representing the ouiside o¢f the
b aifferentia.l coefficiernt regicn is exe . uded from the ca culation

c¢f the neighberirg sigrificart ceoefficient sum countloeff. A

differential coefficie 3C3 that b

[0}

P

longs te kotn sun blocxks

dlspesed on the right side and the Zeft side of the subk plcck to

)

a tce be incluged ‘n the neighbering

20 diffcrential cecfficionts or may be conligured nol 1o pe included
thnerein, o othe corfiguratior in wnhich the differential

303 is included In ithe neighboring diffcrentizl
cecefficlents the number o¢f The neighboring differential

cecflficiconts increascs, and the ccourrzence probability

\.
=
&
<
—
(o2
T

e significant <ifferential ccefficient infcermat?

Armated withh high accuracy. Cn the othoer hanrd, in the



cenfiguraticn i which tho diffcreontial cocliliciornt 303 is rnot
Sreladed in The nelghbering differential coefficients, the amourt
cf ca_culaticn and the clrcult sca’e can bo docreased by roducing
the addirg process relating To the neichboring significant
5 ceeflficicent sum countleaffl and reducing the koundary det.ermining

precess ¢f the differential ccefficient regicn.

[0076] Thoe significant c«c icicert diaformation coding
centreller 700 determines differential ccefficients that are the

precessiag  targ (58C2) . I'me  scanning soquence cf

20 differential coefficierts within the sub blcck, similarly to the
scanning scouence of sub blecks L the difforeontial cocificiont

regicn, follows the rule represerted in ¥IG. 7. When the scanning

f I‘
’I)

cf a.. the gignificant differential coefficients of The sub v .cck
is completed, the coding process of the significant differential
B cecefficlients is completed, and the process proceeds te the ceding
gseguence (8704) cf differential ccefficient values.
[0077] The significant coefficiert informafiion coding
sntreller 706 determines whether or not the neigaboering
gignificant ccafficient sum ccuntlceff g "O"™ (8803).
20 [0078] In & c¢casce whore the neighboriang sigaificant

ceoefficient sum countCoeff s "OU, <*the

aiffecrential cocfficierni position within the sub blocx tc ke
precessed is determined (8804) . Here, it is represented such that

a horizontal diffcerentila’l cocfficient vosition i1s vosX, a

2% vertical differerfial coefficient pesiticn is posY, and the



+ pesY. In & casce whore pes <= 2, a corioxi irndex cixldx uscd
fer coding the significant coefficient information 18 set To
(5802) . Ctherwise (pes » 2), Lhe ceontext index ctxldx 1s sot Lo

oM (5808). The defirition of the cortext index ¢ctxIdx 0F a case

whore countCocif = 0 1s denoted by zofcrence aurcral €01 in FLE.

[0079] Whon the nelghbcering significant cocfficient sum
ceuntleeff s nct "O", it Zs deterrmined whether c¢r nct the

countCeofl iz smallcer

ncighbering =

than or equal te "1" (8807). In a case where the neighbcering

significant ceofficiont sum ccuntCecff is sma’’lor than cr coual

tc "1", the preocessing target differertial ccefficient position

witnin the sub block to ke vrocessed g determired (8408). 1In

—¢

a case wnere the vrocessing Target differential ceefficient

Y

pesiticn vos <= 3, the corntexT index ¢ctixTdx used for decoding the
gignificant coefficierts infcocrmation is set o "1™ (8&02).
Otherwige (pcg > 3), the coentext index ctxTdx g get te "0" (887.0).
Tne cefiniticn ¢f the c¢ontext incdex ctxIdx of a casse where

ccuntleeff = 1 s dencted by reference rumeral 607 in FIG. 11.

[0080] whon the neilghoering significani cocfficlient. sum

santCeeff is net smal . er thar or equal Lo "1V,

wncether or not the neighkoring siganificant cocfficieont

ceuntleeff is smaller than "2" (8211). In a case where the

acighbering significant cecefficlient sum ceuntCeeff is smaller
Than or equal to "2", the processing target differential

ceeflficicont position within the sub bleck Lo o crocessed 1
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detormined (8812). In a casc wheore tha processing targoet

aifferential “ticn pes <= 7, the ccentext index

icicent information

clhxZdx usced Zor decoding the significant coel
s set to "Z" (8813). Otherwise (pos » Z2), the context index
chxZox 1s sob e """ (8814) . Tho defirnition of tho corntoexi indox

ctxIdx 0f a case where the neighioring significant coeffi

sux couniCoolif = 2 1s deonoitad ny roforconce nuxrcraZ 8032 in ¥1G.

[0081] whon (ke nelghbcring significant:
ccuntleeff Ls net smaller or equal to "2", “he context index otxTdx
used Zor decoding the significant cocfficiont information 1s sol
te "Z2" (5813). The definizion c¢f the context index ctxIdx of a

case where the nelghbering sigrificart coefficient sur courtCs

-
1

» 72 ls dencted by reference numeral 605 in FIG, LI,

[0082] The gignificant coefficiert information coding
centrgller 706 derives the differential ceefficient ¢f the
preccessing target position frem the differential ccefficient
buffer 702. In & case where the differertial coefficient value
s not 0", the significant differential ccefficient information

i osot Lo "I". Otherwise (i a caso where the differential

ceefficient wvaiue s "O0"), the sgsignificant differential

cocfficiont. Infcormat!: tas o osot te MO (88L6).

[0083]

a contexit corresponding toe the determired

contoxt index octxZdx Ls read freoem the contoxt momo: 704, thoe

gsignificant ceefficient infermaticn cceding centroller V0

transmits the significant diffcrential cocfficicent informaiion



o

anc ihe cortext te thoe arithmetic cnccecder 701, 'lThe arithmetic
enccaer 700 ¢edes the significant differential coefficient
nfermatlen using thoe centoxt (S8127).

[0084] [Differential Ccefficient Value Coding Process

(8702)°

The differential coefficient value ceding contxellexr 707

doteormines a diffcrential that Ls Lheo procossing

target (5¢02) . The scanning seguence of differential
ceefficiconts disposed within a sub blcock, similarly to tho
scanning sequence o the significant differential coefficients,
s assumed Lo fcllcw the rule Zllustrated in FIG. 7. Whon the
scanning 0f all the differential ccefficients £ the sub plcck
18 cempleted, the ccding oreocess of differential ccefficlient
values Ls cempleted, and the process proeceeds te the seguence
(8607) c¢f determining the next sub blcck.

[0085] The differertial ceefficient value coding cortroller
707 determines whether or not the differential ccefficient value
cf the precessing target differential cecefficient pesiticn ig 0"

(58072). In a case where the differential ceoefficient value cf

the processing target alfforontial cooffici
the ceaing of the giffe Scoefficie

|—<‘

diffecrential cocfficicernt pesition

precess preceeuds te step S807.

[0086] In & casoe whoroe thoe differential ceoofficiont valuo

cf the prceeessing target differential ccefficient pesiticn s

"act 0", tho abkscute value of Lhao ceded differential cocfficiont:



tho vrocessing targot diffcreontial ccefficient pesiticn and

5604). Wnhen This gecuence 18

thne sign are ca.cua . ated

cronrntial ceefficiont. valuo is

ormined not

O N T

perfermed, tho difl
tc e "CM. Necerdingly, tThe absclute value 0f the ccoded
5 differential cocfificicont is sol as a value derived by docreasing
cne from the absclate value 0f the differential ccefficient. In

3

inacascwhore thedifZorontial cocfiiciont. is pesit

is set —c¢ "C"., Or the other nang, in a case where the

cecfficient. 1g ncgative, the sign La sot te "M,

Y

(@]

[0087] After the context is read from the context memory 744,
the differeniial cocfficicnt waluc <coding contzollor 707
transmits a cciding abscolute value and tThe context tce the

arithnmetic ercoder Y01, The aritnmetic enccegser

codes the
eding absclute value using the context (8%05).

b [0088] After the cortext is read from the coentext memory Y04,
the differertial ceefficient wvalue codirg contreller 707
trangmita a gign and the context Te the aritaretic encceaer V01,

ne arithmetic erncoder 700 codes the ceding absolute value using
the ccntext (8¢0L2).

Z0 [0089] [Dacoding Saequeoncal

ethed of decoding different? ef:

'_I‘

icients accordine

ortiorn will

hodlimeont of Lhe prasent. I

be descrived., FIC. 8 is a blcceck diagram that Illustrates the

yuration of the diffcrential inZormation decoder

L oy oy
7L 24 U
Aty A e

nis illustrated in FIG. 6, aceerding te the first example.

3

E—)‘
{2
J -
i)
0
I

0

reatlal Iafcrmaticn deceder 801 acccrding tc the fir



cxarp_c Lnc_udes: an arithmetic decoder 1001; a differontial

ccefficient puffe 1887 a d ~entreller 1003; a cortext

m~emery 1004; and a scarn conitreller 100Z. Irn addition, the

ceccding controller 1003 includes: a sigrnificant ceefficient

=

Infleormatlon aoceding conttre’or 2006; acifforential coofficiont

va_ue ceccding centreller 1007; and a significant sun plcck

[
=

>
-~
to %)

nfcrraticn doceding centrecllor (€
[0090] Since the differenticl information Cecciing process
perfcrmecd oy the diffcrential information decoder 80 illustrated
in FIG. 8 g¢errespords to the differential Irnformation coding
preoess perfcrmed by the adiffceorentisl information oncodor 5C
Illustrated In TIG. Z, the cenfiguraticne c¢f the differential
ccefficient puffer 1007, the ceontext mercry 1304, arnd the scan

centreller  1O00E  of  the iifferential information encodex

Sllustrated in FIG. 8 respectively have functicns corresponding

¢ the cenfiguraticns ¢f the differential cecefficient buffer 702,

controlle

O

illustrated

thne cortext memory 704, arnd the

[0091] Hereinafter,

ceccdaing sequence of
diffcrential information will be describoed with relcranace e the
flecwenarts 1l lustrated in FTES. L, 74, 4, ang T3,

[0092] 1The scarn contrellor 1005 determires a sub block Lo

«

b(_‘ ‘V\'r’) "f\—,_‘gi—‘i (:’_J]C]) .

the gscanning of all the suo Llocks ig

ad, tho decoding precess of difforential cecfficionls ends

s YN T N it b ened 4y TR 2L s o
7 rewvresentes T UG, i dstrates Tne

Reference nurmera. 90

cf sub blccks. 1In this sccucnce, scanning is




started from a suc block digpcecsocd on the lower rightmest side of
thne differential cecefficlient regicn, scanningaccerdingtecarue
cf the lower right side to the uppor loft side and Lhoe uppor zight

side te the upper left side 1s performed, and the scanning is

cemploted att a sub bleock dispesced c¢n the upper _eftmest sideo.

Reference nurmera. 907 represented in TIG.
scanning scquaenca of sub rlocks using arrows. n a casc whore
The scanning sequence illustrated in FIG. 7 is applied, the
acanning cf gub blcocks spatially pesiticaned reogpoctively ¢n the
right side ard the lower side ¢f the subk blcck to ke processed

s in the cemploted state. “he decoding procoss ¢f the sub blceck

'-‘|

~

tc be proecessed Is performed (8102).

rn

[0093]

| Sub Blocoxk Decoding (S1C72) ]

The sigrnificant sur clock information decoding controller
008 refers o differential coefficients that are neighbering o
the suk block te e processed and are included in The sub bklcck
that has been decoded from the differential ccefficient buffer
0Z, determines a centext used Zor deccding the sigrificant sub
b cck information, and reads The determired coniext from the

ceatext moemcry 2904, Tho significant sub blockx iafcrmaticn

deccding conztroller 1008 transrmite a deceding command together

witn the contoxt tho aritkmetic deceder 1801, The arithmetic

deccder T00T perfoerms the deccding precess of a blitstrear by using

the  contoxt, ‘Lhoezeby decoding the significant sub  blook
-

nfermaticn (S207).

[0094] 1The sigrificanit sup block informaticn decoding



Zihe sigrificant sub plock

ot
—
N
QO
<
L

When the sigrificant sub blocxk informa

icieont values ¢l the processing

o
=
=
{

target sul block stored in the differentiacl ccefficient ou r
0Z arc sct. te "C" (5202), and the decoding precess of sulk b_cck

cifferential ccefficient valiaes ende.

P I T ~ Lo R o n S "meon
sul clock infcrmaticn Zs "1V,

[0095] Whon tho significa:

the decoeding process c¢f all the sigrificant differential

niormation <f the suo block Lo he processed Ls
20 perfcermed (8202). Tre sequernce oI deccding ¢f the sigrificart
fferceatial ccecofficieonl: Infermaticn ¢f a sub bpleck will be
described later in detal

. MEzer the decoding of all zhe

fficient ‘afermaticn of The sub lock

..~,1 i cant "J‘J e
Is cempleted, the vrocess vroceads to the decoding of differential

B ccefficient va ues ¢f step $204,

o
T
Pt

[0096] Subsequently, the decoding grocess c¢f all the

b

differential coefficient v the suk blcck Lo ke processed
s verformed (5284). The sequence ¢f the decoding cf the
Sfferential ccaefficient vaues cof the subkblockwill be described

20 —ater in detzail. Aftcr ithe decoding of 211 the alffcreatial

ceefrficient values ¢f the sub blccex isg completed, tThe process

prececeas e stop 5201,

[0097]

Sequence of Decoding Process of  Significant
Cfforential Coofficilont. Zanformaticn (8203)°
e The sigrificant coefficient irformation decoding

contro_Zor 2006 calculates a sun count.Ceeff of the aurber ¢f the
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sgifforential ceocfficiconts c¢cf  the

H
l:.
Ci
Qi

ncignbering

precessing target di ficient position ($8407). TIn

difZeorenitial cocfficicnts that belorng Lo sub

blccks spatially disvosed regpectively on the right side and the

_cwer side of the subk blcck to ke processed arnd are rneighboring

te the sub plcck te pe processed are defired as nelghbcering

giffcrential ceofficiants.

FPIG. 10 L2 ustrates the pesiticns ¢f the neighboring
cocificionts. Reloronce numcral 301 reoorosonts a

subk clock 2o be vrocessed, and refererce numeral 202 represerts

(O3

o
—
O
t
0
oy
o2
9]
ks
I
&
0

the noighboring fforential cocllZicicnis.
differential coefficient representing the ouiside c¢f the

differential coefficient regicn is exe uded “rom the caloulazion

cf the

v
=
T
1o

ghboering sigrnificart ceefficient sum ccuntleeff. A
aifferential coefficient 303 that belongs to boin stk blocks
dispcsed on the right side arnd the lower side cf the suk blcck

e configured Lo pe ‘ncluded in the neighboring

aifferential ccefficients or may be configured not to be incladed
Therein, Tn the corfiguration in which the gifferential

ceefficicnt 303 1s included in the neighboring ciffcrontizl

;

cecefficients, Zhe number ¢f The neighboring differential

cooff:

clents ilncreasces, ana the ccourzrrzeonce przobzability of the
significant differentia. ccefficient Infcrmaticn can  be

wiith high accuracy. OCn thoe othoer hard, In the
cenfiguraticn irn which the differential coefficiert 3C3 s rot

Iraclucgea 1in tho ne

ghboring diflerential coofficionts, the amount



cf caculaticn anda the cilrcult

grhooring significar

Jirg process relating Lo the

cecflficiont sum counteelf and reducing the boundary doltiermining

precess c¢f the differential ccefficient

l-\-(
S

Clt.

[0099] The significanl cceofficicent information docoding

o

centreller 1006 determines Sifferential coefficients that are the
precessing  Largels (84C2) . 1I'nre  scanning soquonce  cf

ferential coefficients within the sub blcck, similarly to the

[0
I '
)
'h

acanning sccuence ol sub blocks Zn the diffeorential coofficiont.

I
o
3
=
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regicn, Zollows the rule repr

orontial cocfficionis of Lhe suo p_eck

0
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is completed, the iing  wvrocess of  the significant
differential coefficients is completed, and the orocess proceeds
te the decoding sequence (8204) of differential ceoefficient

Va.les,

The sigrificarz coefficient irformation decoding

o
o
[

centre.ler 188 determines whether or nct tThe nelghbering
significant coefficient sum ccuntleeff is "0" (8403). In a case

where The neighroring significant coefficient sum ccuntlceff is

"O", tho processing target difforential coellicient vosition

thie sub blcock to e vrocessed is determined (5404). Here,

osont.ed such that. a herivental ciffeorential coofficiont:

pesiticn is vosX, a vertica. differential coefficient position

rontial coofficiont

s o cosY, and the vrocessing target diffe
N A_, 1

N EIRTER 2 A = <y Ny gy Y Ty - - Lizn vogn sy = 7 -3 ,\' -
pesiti ¢cn g pes =rosX HreosY., Tnoa case where vos <=2, & contexc

sfficiont

index ctxldx usced for decoding the sigrificant



Y
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infecrmaticnis sot te "1 (8405) . Otheorwisce (pos » Z2), Lhe contoxt
Tricdex otxIdx is set to "O" (5406). The cefiniticn of the centext
‘ndex ctxZdx of a case wheore count.Ceelf =0 Ls doncted by roference
nareral €01 in TIG, 11, After the deftermined context is read from
;

lava’

the centeoxt memecry 2004, a deceding cermand s transxittoed tie the
arithrmetic decccer 100L tcgether with <the context. The

rms a cecoding vrocess of acitstrecam

using the context, thereby decoding the significant differenticl

infeormaticn (8426).

[0100] When <the neighopcring significant coefficlent sum
sountCeeflf s nct "O", 1t Ls determined whother or not. ihe
nelghbering significant ccefficient sum ccuntlceff is smallex

tnan or equal te "1" (S84

4y, In a case where the neighboring
significant cecefficlient sur countleeff 15 smal’er than ¢r egua
te "1, the precessing target differertial cecefficient position
within the sub block to be vrocessed is determired (5408). In

a case where the vprocessing target differertial c¢oeff

pesiticn vos < 2, the context index otxIdx used Zor decodirg the

gignificant coefficiert Infecrmation is set fte "I (5409).
Othcrwisce (pes > 2), the centoxt: index ctxax s sot: te "0 (8420)

re countCoe  H =1 s dencted

ne context index ctxTdx of a case wl

o~ -

by refcererce numeral 60Z in LG, Z2. Aficr the deteormirned oo

1g read frem the centext mermory 1004, a decoding command is

Lo the arithmeitic deccder 1001 Logoeither wilth the

. The arithretic decoder 1CC1 performs a decoding vrocess

using the context, thoroby decoding the significant



cifforential coofficiont Infeocrmaticn (8426).

[0101] When <the pcering significant coefficiernt sun

count.Ceeflf is not sma’’or than or cqual to "7, 14 is delcrmined

hether or not the reighborirng significant coefficiert sum

count.Ceelf is smaller Lhan cr cgqual Lo ™2™ (¢

the reighroring significant ccefficient sumcountloef:

than or oqual to "2", thce processing ltargel diffcrential
ccefficient position withir the sup blcck T ke vrocessed is
aotormined (8412). In a casc wihcre the processing target
differential ccefficient pesiticn pes < 2, the context index

cltxldx usced Zor docoding the significant cocllicicent information

i set to "2" (8413). Otherwise (pos > 2), the conifexi index

ridtior of the cortexs index

ctxTax is seT te "M (8414) .
ctxIdx 0% a case where the reig¢hioring significant coefficient
sum countleeff = 7 1s denoted oy reference numera. 603 in FI4.

I, After the deterrmined context s read from the contexs memoxy

004, a ceccaing command ig transmiZied To The arithmet’ ¢ decoder

[

00. tcegether with the context. The arithmetic decoder 1001

ot

perfcrms a deccding precess ¢f a bitstream using the context,

thcrehy doceding the significant diffcrential cociZicicent
Infermaticon (847.6).
[0102] Wk

weon the nelghbering significant cocfficiont sur

ceuntleeff fg net smaller or equal Lo "2", The corntext index ctxTdx
used Zor decoding the significant cocfficienit information 18 sol
te "Z2" (5413) . The definition ¢f the context ndex cixlIdx of a

case whore thoe nelghbering significant coofficiont surn couniCon
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et

> Z is dencted by refeorence rnumcra’l €05 in ¥IG. 2. After the

is read from the corntext memory 1004, a

o

s trarsmittoed to the aritamotic cocodor 100

tegether with the context. The arithmetic decoder 1000 performs
a doceding process cf a bkitsirecam using the ceontext, thorcbhy
deccding the significant differential ceefficient information
(8429%) .

[0103] When the neighpcring significant coefficlernt sum

ceunt:Ceeflf Zs Z_arge, there ig a high possi

significant coefficiert information within the sub klock to be

precessed Ls """, Accordingly, in tho abeve-describoed scquence,

in a case where the neighboring significant ceefficient sum

i

ceuntleert g larger €7

an orequal o "3", the context index cixTdx
s seT to "2 regardless of the value ¢f the processing farges

aifferential ceefficient position wvos. Irr acaitiorn, the

’D
’D

minaticn c¢ritericn fcor the neighbering significant

cecefficient sum countloeff livided., Fcr example, in

a case where the neighboring sigrificant ccefficient countloeff
g larger than cr equal to "3", when the neighboring significant
cecfficiont sum countCocli Lg "3", Lho cofiniticn of Lhe ceontoxt:
ain BTG,

index that s dencted by reference nurera. 604 1 lustrate

\’D

P

- 15

wroed te be taxken, arnd, whoen the neighboring

significant coefficient sum ccuntloe®? is larger Than cr egual

te AT, the e

irdex that is denoiod oy

reference numera. 602 1 lustrated Tn FIC. T is cenfigured Lo be

taken. In & c¢asce where such a configuration is fLaken, ihe



corre_aticn usce cfficiconcy of the nelcrhporing information is

R SR eRTE ‘i}, Ano aceer

Ly, the cedingefficiency can be improved.
[0104] In this sccucnce, Zor the calcoulation of thoe contoxt
Index ¢ixIdx used for the significant differential coefficient

5 inflermaticon, a sun c¢f the numboers of picces of the significant
cecefficient information ¢f the decoded neighbering sub blcck and
the position of the prcecessing targoet differential cocofficiont
within the sur blcck are referred te. lHereinafter, The reascn

fecr taking such a cenfiguraticn will bo doscriboed

Y

(@]

[0105] Generally, the crthogonal trarsform ccefficients of
a piloture may be casily cenceatrated 1n the Zew regicn componcnt:,
and there is a high pessibility that The significant coefficient
“nformaticn is "1M.  Tnoaddition, girnce 1t dis difficulit feor the
nigh region compoenent 0 the crthoegonal transform ccefficient to

b rece’veavisua. Infl

vence, the high regior comporent is quantized

in a rough manner in many cases, and accordingly, there is a high

that the occeff s

lent wva.ue of the hignh regicn

cempenent 1s "C", and the significant ceoefficient information of
the high region ccempenent ig "3". Such & characteristic 1s not

20 _imited Lo the entire difforeontial coclfiiciont regicn but is the

game for each suo block, and it can chiat, for a

1t on the sice of the sub block

N3

‘chab! ity that the significant coefficient information 1g "1"

25 higher thar thalt fcor a comeponrnent cresenit con the high rogio

o

L L

24 de 0f The sare sub block. Setting the value of the context index

(

ctxldx of the significant diffcrential cocificienit information
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presented i the Zew rogion within the sulk block te ke lare

u)
..‘

3
Q

thne wva.ue c¢f the context index c¢ixTdx of The significant
diffcrentilal cocofficiont irnformation prosenl in Lhke high rogion
Zeads to the Imprcevement 02 the estimation accuracy ¢f the
ccourrence prebabllity  of tho significant ceoflficiaont

Infermaticn. In additiorn, the neighboring Ignificant

ceefficicont sum tonds e ba small Zn thoe high regicn in whichk the
prchability that the significant differential coefficient 1g "3
s high, and the ncighboring significant cocffiicicnt sum tonds

Te¢ increase in the low regicn in which the prokakility that The

significant ailffcrenti

i

1l cocfficicert is "1" is high. 'Thus, by

using the neilghbering significant ccefficient sum as an index

8

(‘[.

the sigrificart

O
&
=+

representing  the degree of dnclusion

differential ccefficlent Informaticn In the suw blcrck te be
precessea Smpreves the estimaticon accuracy of the occurrence

prchablility of the significant ccefficlient Infcecrmaticn.

[0106] Tn this secuence, by calculatinrg the reighiboring

LQ

significant differertial coefficient sum Zor the sub blook cnce,
the cortext indexes cf all the ccefficiert positions within the

sub ©lock can be calculalted. ''aus, comparcd 1o a method in which

thne joant differential coefficient sum 18

ca_cu_ated at cach cecofficient. vosition, the amount ol
ca.calaticn  cf the nelghoering significant differential
cecflficicont sum can be roduced. 1In additicen, in a cenfiguration
“n which a deccding result of the prior significant differential

for the calculation

ceflficiont in the scananiag scquonce is used .
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cf the centext index, Lt is ncoccssary te scouentla’ly precess the

1 of the context Indexes within the sub blcocck andg the

el
ko

ol tho sigriificari diffcreniial cocfficicni. In this

example, while the nelgnbering significant differential
ceeflficicent sum and the preocessing targoet cocificicont position

are referred o for the calculaticon of corntext Indexes, zThe

diffcrential coofficiont celornging e the procossing ta

blcck is  nect  fargeted for  the reighkborinrg  sigrificant

sum, angc accordingly, thcre is no
dependency within fhe sub blcck for the calculatiorn 0f context
Indexes. Since the context indexes Zor all the significant
differential cecefficients canbe calculated Zrom the start ¢f the
gub blcck, the ca . culaticn ¢f the context Indexes can be perfoermed
In o ovarallel with fThe decoding process cf the significant
aifferential ceefficient information. hus, & processing de.ay

re_ating To the deccding of sigrnificant ccefficient information

, e .
the bifZsoream can pe

a nign cocurrence fregue

[0107] The

be perfor
t.c the significant. sub olcecck Information instead of the
nelgribering significant coefficiert. Tn addition, compared to

~1ront.

~

’

aconfiguration in which the nolghboring significant cooffid
sum fs chtained, the amcunt of ca.cu aticn and the circeult sca.

can vo roduced. In addition, the cosition of the subk blockx can

be ref ected ¢n the context calceculation. As described acove, the

_CwW ¢

Zen compenent has a charactoeristic
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prcbability cf the significant cocfficicrni Lo ke higher than that

regicn., By reflec

q

cn thoe centoext calculaiion, conioexi cstimaiion havirng highor
accuracy can be rea’ized. TIG. 20 illustrates an example in which
the differentiial ceofficient. rogion L8 classificod intec Lwe arcas
Including a cw-region area and a high-region area. In FIG. 27,
arcas doncted by reference numerals 1101, 1102, 1103, 2204, 2205,

and 1208 are Zcw region compenents, and areas denoted by reference

numerass 1106, 1107, 1108, -.-0, 1.2, 1112, 1113, 1114,

and L2248 are high-regior areas. After the context indexes ctxIdx
arc ca_culated In  the abcve-described sccucance fcer  the

nigh-regicn areas, predetermined cffsets correspending tce the

.T,
~
L2
I}
O
R
==
)

pesiticons of sub blccks may e figured tobe added Lo tThe context
Indexes ¢txIdx described above for the _cw-regicn areas, ¢r a
cenaiticnal branch accerading te the pesiticn ¢f the sub bloc may
be cenfigured te ke added during the caculaticn of the context

3 v~
e R

D

xes cIxldx described abeve., In additzion, after the corniex:

‘ndexes ctxIdx are ca_cu_ated in the above-described sequence for

Che low-region areas, “or the high-region area, generally, There

thalt. the significant diffcrential

ceefficient s "0", and the number ¢f the n ficant

aifforent.lal coofficior sily include an crrecr irn the

cbabi ityestimation, andaccerdingly, aconfiguraetion inwhich

the centext otxZdx = 0 1s censtantly sol mayv be

[0108] In addition, the confext indexes may ve ca.cu.ated

by using the sum of the absolute wvalues of nceighbering
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0

ceefficionts Znstecad ¢f the neighbering significant differentizsl
ccefficient  sum. Cenerally, ©The apsolute wva.ue of the
diffcrentia’ cocfficicent. of the low-roglcn compoenoeni. is _argeq,
and acceraingly, by setting a context in which the occurrence

N . e

prchability c¢f the significant diffcrcential ccefficioent

Infermaticn Increases In a case wnere the sum of the aksolute

va_uaces cf the nelghbering difforontial ceeflfl!

ceding efficiency can be impreved
[0109] Furthoermore, by adding ‘he prediciicn mede uscd at
the time of calculatirg the differential ccefficients to the
cnaitiicn detorminaiion porformed during the sogquence cf
ca’culating Tthe corntext indexes of the significant differential
cecefricients, the accuracy ¢f the cortext estimatior car ke
Improeved. The reason for this is that, gererally, coempared to
an intra vrediction irn which only a decoded area of & decoding
target picture is set as a reference target, an inter prediction
capab e of referring te & wlurality of decoded pictures has
characteristics That the prediction accuracy 2s aigh and a

alfferential cannct easi .y cccur,
[0110] [Daceding Process of Diffeorential Ceocfficient: value

(5204) _

The sigrificant cocificient informaiion decoding
centreller 1006 determines differential coefficients that are the

processing  Largels (5501) . I'me scanning sogquence cof

differential coefficierts within the sub blicck, similarly Lo the

scanning sequence oL the significant differontial cocfficiconts,



fcllcows Lhe s FLG. 7. Whon the scanning of all

the differen cf the st blcck is completed, the

el
ko

ont.ial coofficion:

s completod,

ana the prod the sequernce (5101) cf determining
the next sub blcock.
[0111] The significant ccefficient irnformatior decoding

Atrc__cr 100¢ determines whather or not the differontial

value c¢f the wprccessing target differential

cosition is "O" (8502). n a caso whore Lho
differential ccefficient walue ¢f the vrocessing target
diffecrential ccecofficicont pesiticn Zg "0V, the deoccdiag cf the
differentia’ ccefficient wvalue c¢f the oprcecessing target
differential coefficient vosition 1s completed, arnd the process
proceeds te step S50,

[0112] Tn a case where tThe differentia. ccefficient value
¢f the precessing target differential ccefficient pesiftiicnis "l"
the absclute wal ue cf the “fferential coefficient of the
precessing target differential ccefficient position is deccded

(5503 . Tn a case where This sequerce is performed, t s

75

gotermineg that the diffcrential cecofficieont. value is not "CU,

and, as a bitstream, a code word cerres

vonding te a value derived

A

by decrcasing cnce frem the absclute —ue cf the difforentizal

cecefficient s vecoded., Accordirgly, as the aksolute value cf

PN e R -
coclficicenrtl, a

by adding "1™ to

{2,

a value that s derived by verforming entropy deccding of a code
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[0113] Subsaquantly, ke sign  of ile iffereontial
ccefficient ¢f the precessing target aifferential cceffliclient
pesiticon is decodoed (8504) . A cdiffeoreontial cocffiicioni va_uc is
determined rased on the absolute value 0L the differential
ceeflficicont and thoe sign cof the diffecrential ccecolficilont.

[0114] In this

deneding the signific
ca_cu_ated based orn the significant differertial coefficient

infcrmaticn cf the deccacd sub bleck, a gimilar goouence mayvy bo

o

app-ied to the calculaticn of the context incex oI the
diffecrential cecfflficiont waluc. Similarly Lo tho significant
differential ccefficient nfermaticon, the differential
cecefriclient  wvalue has correlaticn with The reighboring
cecefficient wvalues and has corcentration in tThe low region
cempenent.,  Thus, oy setting & context index representing a nignh
ccourrence probabilizy ¢f a large differenrtial ceefficient value
wnen The reighcoring significant differential coefficient gum or
the sum of the absolute values 0f The neighboring differential

cefficients is large and sefting a context index representing

anignhccourrence prebabl ity el asrall aifforcontial ceefficient:

toalfferents

Lue when the neighboring sigrifice
sur cr the sum of the abscluto valuces cf the neighboring
aifferential cecefficients 1s gma ., the differential coefficient
va_ues can boe officleontly cedod.

[0115] According to thepiciure ceding device and the picture

e of the first eoxample describpoed




N
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fellcewing cpeoraticns and advantages aro cbtalined.

[0116] (1) The conrzZext index of tThe processing Zarget
diffecrential cocfficieni can be calculated based on differential
cecefficients belonging To a decoded suk plock that Ls neighboring
t.e the sub bleck, te which the precessing tarzget diffcrontial

cecefficient belcng. Ry setting a context that estimates the

coocurrense  prcecbability  cf the  significant  diffeoraontial

cecefficient informaticn 0of "1" te be high when the neighroring
CH gur is large and cstimatcos

The cccurrence prepapility cf the sigrificart differerntial
ceefficicnt informaticn of "C" te bo high when the neighboring
significant differerntial coefficient sumis small, anappropriate
prebabi ity model that g pased on the neignboring correlazion

¢f The sigrificant differerntial cecefficient Informaticn can ke

set, Accordirgly, %the sgignificant differential ccefficient

infecrmaticn can be efficlently ccded

[0117] (7) Tre centext irndex g ca.cu.ated based on the
pesiticn of the processing target differential cecefficient within
the st block., Acontext ‘& set, whichestimates thedifferential
ceefficicont dispesed Ln the Zew rogicn within the sub blcock Le

NIAVE A oocurreance

azility of the significant differential

cecfficicont ¢f """ Lo be nigher Lkan the diffecreontial cocfficicont
alspesed In the Hign region within The sub block.,  Thus, a
prebabl iy medel that Ls based c¢n the characteristics of the

gsignificant differential ccefficient Infcermaticn on the

frocuency acmaliln can be scot, and the significant diffcrentizl
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coofficiont Infeormaticn can bo cfficico:

[0118]

laticn of the neig: irg gignificant

diffcrential cecefficieont sum and the pesiticn ¢f the processing

target differential cecefficlent within the subblock ¢o ot depend

loant aifforontial coofficiont

& cn a decoding reosult of the signi:

t

Infermaticn within the sub klcecck. Accordingly, a cornfiguratio

in which the calcu_aticn cf the contoxt inacex

nh

block and the decoding of the sigrificant

=

icient infcrmation arc procossed in a parallel
20 manner, and therefcre, aprcecessingdelayrelating To the decoding

precess of Lhe significant differenilial cecefficient information

3

can e reduced. Accordingly, the differential cceeffl

decrease a processing delay of The significant differential

Infermaticn having a high occupancy rate in the
e bitstrear and having a large numier cf processes, and therefore,

=

a decoding device that is apprepriate for real-time processing
can be realized. I addition, also in The codirng device, &
precessing delay of the coding ¢f the significant differential

cefficient infcecrmaticn can be gl

Z0 [0119] (4) 'The sigaificant diffcreniial coofficiont. sum

st the context index of the

~lont Infeormaticn dees noct dopond
sncf the processing target differential coefficient
and accordingly, tho significant differential cocfficiont summay

YL T~ ~ ay ~ Ry -~ . - by 2~ SERE e o
oL be ca . cu.ated cnce for the sup zloek.

ompared Lo

a cornfiguration in  which cach neighboring significant
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N

cifforential coofficiont sum is ca_cu_ated in accerdance with the

pCsi

rget differertial ccefficient, the
°) ’

arcunt of caloculation rolating - tho ca_cu_aticon of Lo contoxt
Irigexes can bhe decreased.
[0120] (Sccond kExampla)

I osecond examule O

th

the method of coding the differerntial

tion

nfecrraticn accecrding te an cxbedimont ¢f the proseont

vI2 0 new be described. A differential Infcecrmaticn encodexr 507

accerading to the socond oxample, similarly o the dificroniial

J

Infermaticn enccder 07 accerding te  the first example

Sllustrated in FLG. 15, iacludes: an arithmetic oncoder 7C1; a

differential ccefficient buffer 702; a ceding centreller 703; a

centext mermcry F04; and a scan conzroller . Tnoaddition, the
eding controller 703 Ingludes: a sigrnificant ceefficient
“nformaticon coding centreller Y06, a differential coefficient

N

va_ue coding contreller 7U07; and a significant sulk block

t
1]
=
(]
o]

infermaticn ceding
[0121] The coding seguence of the differential information
acoeraing to this exampie is the same as That ¢f the first example
cxcopt for thce secucnce (8784 1llustrated in F1G. 17) ¢f <he coding

precess of the gignificant differential coefficient information,

ana thus, hcrceinafter, the scoucnce c¢f the cedling process of Lhac

T
~
C

significant differentia. ccefficlient Inferrmaticn according

oxample will bpe describoed with rofeoronce te a Zlowchart

[0122] [Soquonce of Coding Proco:

of Signiticant
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Liffcrontial Ceofficicont Znfcrmaticn (58704)°
The significant coefficient nfermaticn coding controller
& derives thao significant sub plock Lnflcecrmaticn of decoded sub
blccks that are respectively nelghboring te the right side and
& the _cewer sicde cf a sub rlock to e preocessed. 14 is soil such
that the sigrnificant sub lockx infcecrmaticn of the sub klock

ncigabering te the right side L1s sigGrouoRight, arnd Lhe

I
o
o3
r\“
!

C

C
7
-
I
_l
o

G
(T
¢
te
-
=
e

kel

significant stk blcck information c¢f the

e tne _oweor s_ac s s_gGroeuplclttem

Y

(@]

[0123] The significant c¢oefficient information c¢oding

satre__or 706 detcrmines difforeniial cocfficionts thai arc the

~ ~

precessi targets (81002). The scanning sequence of

..
-
[Fe

aifferent:? coefficierts within the sub blicck, similarly Lo the

scanning secuence of sub blocks in the di ential coefficient

b regicn, follows the rule revresented in FTE, Y. Wiaen the scanning

ential coefficiernts of the sub blcck

O
—h
C.J
b
b
ot
o
T
h
o)
._‘J
b
-—h
b
oy
)\
)
=3
¢t
:T.
_h
\.D
)

‘g comeleted, the coding process of the gignificant differential

P S

ccefficients g completed, and the process proceeds te the coding
sequence (8704) cf cifferent? cecefficlient values.

20 [0124] 1The significant. c¢ocificient dinformation c¢oding

sub block information

cuplignt. and the significant sup »plock infcecrrmaticr
stygGreupictteon (S7003) .
[0125] In a casc whore poth the signifZicant sub block
e “nfoermaticn siglreupRight  and  the significant st block

infermatilcn  sigGroupBottom are "0, the pesition cof  <the
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preoessing Largoe

ke preless eo

such that. a hor
a vertical

precessing targ

- eV VAL Ee wWwhnere Nl
: v In & case where s 2,
pesY., In a case where pes < 2

o~ . q

fecr coding the signifl

LRl [l A
A [l v

S51gGroupRigat
slgGrouplctton
TTGL 23,

[0126] n

nformation

Infermaticn sig

the sigrific

the sign

oifforent.la’ cooffil

gqetermined (S0

cocflficiaont

gdeccding the

(5200%) .

tzontal

gl fferential

Ctiherwise (pecs » 2),

r'.r'.,")

s gGreupRight

GrovrRottom are nct

1g "om

pesitlon pesy

significant coefficiert in

cwithin tho

is de 2re, 17 1S

repr esent

Spesiticn Ls

pesX,

v

ang the

coefficlent

pesiticn is posY,

ot. difflfcreontial ceofficiont pesiticn Ls pes = pesX

a context index otxIdx use

cant. cocfficiont. irnformaiion 1s scot. Lo "_"

the context incgex ¢ixIdx s sexz

Tho deofiniticn 9f tho ceontoxl indeox ctxlax of

peth the significant suo tlock irformation

significant subd plock infcorrmaticn

are "O" is reference rumera_. 1201 in

A

dencted by

a case where poth the significart sub block

ang  the significant supl block

moa
7

‘t is determined whether

sub tlock informaticn siglroupRight is zhote
ificart sulk blocsk information sigGrounBottom is "0V

.-

“icant stk bBlock information

where the gigni

arnd tho significan® sub blcck information

is "O", the position c¢f The processing Target

cicnt. within the sub klock t.c bo processaed is

08). In a case where the vertica. aifferential

Z, the contoxt index ctxldx usoed for

" "] "

formation g set

1.he

X
—
;_'L
X
t
9]

cent.oxt indox i
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te "O" (S1C10). Thoe cofinition of tho ceontexl irndex ctxZox of

se where The significant sub clock infermaticn siglroupRignt

g "I" and the significant sub block infermaiion sigGzocupBoiiom

E R T S LI
S U z

_—

.6 cencted by reference numeral
[0127] whon ke significant surx  plock  informaiion
sigGreupRignht  and the significant sup plock infermaticn
sigGreuplcticr arce not respectively "1™ arnd "30", LU 15 deotermined
whether the significant sub block information sigGreupRight and
tthe significant sub bplcock irnformation sigGroupBotiom arc

respectively "0" and "L" (811

<
JE
(@]
[EY
Y

~—
.

Tna case where the significant
sub bZeck infermaticn sigGreuplight. and tho significant subblceck
infermaticn sigGreoupBettem are respectively "0" arnd "1", the
pesiticn of The precessing target differential ceefficient within
the sur blocx te be vrocessed is determined (8101Z). In a case
saere the horizorntel differential coefficient pesiticn posX «=
I, the ceontext Index ctxIdx used for deccding the significant

cecefficient information is get to "1™ (£1013). Otherwise (posX

> 2Z), the context index ctxTdox is set Zo "0O" (81C14). The

“ticn ¢f the <context ingex c¢txTdx of a case
significant suk blceck informaiion sigGrcoupRight: 1is "0" and the
significan suk bleck “nfermaticon siglroupRBotiom is "IM" is
aencted ny reofcronce numeraZ 1203 in LG, 23, 1In othoer words,
Tne seqguence of setting the centext index ¢cixTdx ¢f a case where
the significant sub plock informatlcn sigGrouvcRight is "0" and

ne sigrificant sub plock informaticn sigGrouvpRotiom is """ is

and tho Y=dirc

a crocess in which thoe X-dire




s
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precess cf a case whore the significant sub bleck Infermaticn

s1gGreupRign the significart sub blcck information

roupRctten 1s "0" arce intorchanged. ror this reascon, thoe

preccess can be configured to be common, and The circult scale of

the hardware or the ceding amourni of Lhe scftware can ko roducaod.

I‘

[0128] When the significant st bleck  information
sigGreuplignht and Lhe significant sub bplock infcrrmaticn

sigGreuplctten are not respectively "C" and "1, in cther words,

wnen the significant. sul block Zafcrmation sigGroupRight and the

significant sub n_cck nformation sigGroupl3cttom are

rospoectively "1" and "1V, the positicn of Lho precoessing s

differential coefficient within the sub klock te be precessed is

deter~mined (51815). I a case wherve the processing target

differential ccefficient pegiticn pes < 4, the centext index

ctxTdx used for decoding The significant coefficient information
ig set To "Z2" (81016). Ctherwise (pcs > 5), the context index
ctxTox 18 set te "M (81017Y). The defirition of the cortex: index
otxZdx of a case where the significant sub rlock Infecrmaticn
$1gGreupRight is "O" ard the significart sub blicck information

sigGrouplcticn i "L" Lg deactead by rofcronce numerzl 1204 in 1.

[0129] The

I

gnificant c¢ocfiicieri informaition coding

v

centrel r 06 derives the differertial coefficient of tThe

processing target posiiion frem the

the ¢ifferential coefficient value

the significant differerntial ceofficiont information



is sot Lo "1™, (Otherwisce (i a caso whore the difforontizsl
coefficlent wvaiue g "O"), the significant differential
cocflficiont. Zafcrmaticn Lg sot te "O" (S°2018).
[0130] After a contexit corresponding to the determired
5 cent.eoxt Ladex clxldx is recad freom the context memozy 784, tae
significant ccefficient Iinfcerrmaticn cceding centroller 70¢
Lransmits Lhe significant differential ceocofficicent irnformai.iorn
and the context te the arithmetic encecer 7C1. The ¢ 4 o
cacecacr 702 cedes the significant. diffcrential cocificiont
) Infermaticn using the centext (S102.9).
[0131] [Dacoding Saequeoncal
& methed of decoding differential coefficients according
te thne seceond exavp.e of the erbedirment ¢f the present inaventicn
will be descriked. The differential information decoder 301
e accerding to the second example, similarly o The differential
Infermaticn deccder 80L accerding te the first example
“llustrated ir FIG. €, naciudes: an arithmetic decoder 10015 a
(

differential coefficiernt buffer 2002; a decoding centrel_er 1003;

a centext memcry 18847 and & scan controller 100, Tn addition,

~a

20 the deceding contre’cr 10C3 inclu

')
D
4]

a significanl cocfficicont

Tnatermation decocding centrel ler TO06; a differential

VA_UG acceding contre_lor Z007; angd a siagnificant. sup p_ock

nformaticn decculing centrell 008,

[0132] A diffcrontial information docoding process
2% perfoermed ey the differentl nformation decoder 807 illustrated

in FLIG. 8 corresponds to the differential Information coding



-

precess poerfcrmed by the differential infeormation concodor 507

7N

Soluastrates in FIG. L. Thus, the configurations of <Lhe

~

diffcrentia’ cocfficicent. pullfeor 2002, the contoxt memeory 1004,

arie the scan centroller 1005 of the differential information
cnceder illustrated In FIG. & rescvociively have Iunciio

cerrespending  te  the cenfiguraticns of the differential

q

ceeffiaoicont buffcr 70Z, the context memorv 704, arnd Lhe scan

F0E fllustrated in TIG.

5

centreller

.

[0133] Since Ltho decoding scquence of “he diffeorential
Infermaticn according to this example s The same as that ¢f the

{filrst cxamele oxcepl for the soqueonce (8203 illustratod in 221G,

2) of the cczing process of tThe sigrificart differential

134

ccefficient information, hereirafter, the segquence of the
deccding process 02 the significant differential ceeffigient
“nformaticon according to this example will be descrived with
reference tc a flcowchart Illustrated In TIG. 22.

[0134] [Sequence of Decoding Process of Significant
Differential Ccefficilent Inforrmaticn (8203)

iagrificant coefficient irformation decoaliy

=<
=
)

l—'\

ceatre__cr 130 cs the significant sulb block Informaiion o:

seccses sue bloocks

the vight gide ard the
_cwer side of the sub olock to be crecessed.  'L'he significant sub

blcok infermaticn ¢f the sub blcck neighboring Lo the rignt side

wi_ pe denotod by sigGroupRight, and the significant sub block
-+

“nfoermaticn ¢f the sub blcock nelghbering te the cower side will

Rl

bo dencted by sigGrouplctteom (322021).



N
il

[0135] Thoe significant ccefficiont irnformatior decoding

contreller 1006 determines o fferential coefficienrits that are Che

7}
.—\4

7,

precessing  Largols S2202) .

1 scannliag  seguonce of

cifferential coefficierts within the sub blceck, similarly to the
& scanniag scoucnce ¢f sub blecks Za the difforential cocfificiont
G. 7L When the scanning
cf alZ the significant diffcrential cocfficionts of Lhe sub blcck

mificant

=

of the si

-~

, ana the process proceeds

y

) e the decoding sequenase (8204) of differential ceefficienz

va_luos.

[0136] The significant ccefficlient irformatior decoding
centreller 1006 evaluates the significant sub blceck information
sigGreupRignt  and the significant sur plock information

e sigGreupletten (81183) . Inacase whe

e the significant sub b .cck
infermaticn sigGroupRight is "0" and the sigrificant sub olock

infermaticn sligbreupl3ctten 1g "0", the pesits

Q
O
-+
o
D
o]
=
O
2
D
653

target differerntial oegefficient withir the sup blcok to be
precesgsed g determined (31184). Here, 1t s repregented such
20 that. a horizontal diffZerential cocfficicont posiiion is pesX, a
vertica. differertial coefficient wvesiticon is pesY, and the
precessing target cifforeontial ceofficiont pesitiicn Ls pes = pesX
= pesY., In & case where pecs <= 2, a confext index ctxTdx used
fer decoding the sigrnificant coofficient Iafermaticn is scob Lo
o wen -

b TUO(S110Y) . Otherwlise (vos > 2), the context index ctxldx is

sot Lo "M (82206) . "Tho dofinition cf tho contoxi indox otxldx



Y

(@]

-~y
2L,

.

et

clock irformalion

sub blocck information

BYa

foreonce numera” 1201 in

roupRctten are "0V is

»ead from the context

2]
i
43
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memery 1004, a doceding command is Lransmittod to Lthe arithroetic
cdeccder 1081 together with the context. The arithmetic decoder

precess of a bitstrecam using the cenlext,

_l.
_h

thereby <deccding the significant differential coefficient

infermaticon (822°26).
[0137] In a case where the significant subklock irformation
sigGrouplight. and  the significant sup plock diaferrmaticn

slgGrouplctter are not "0V iz i3 determined whether the
P ’

significant sub blcck information si¢

significant sub vlcock information sigGreupBetteon ig "0" (81107) .
noa c¢ase where the significant sub rlock information
gigGroupRight is "1" ard the significart sub bklcck information
gigbreupictter is "C", the posifion of The precessing Target

ailfferential coefficient within the sub block te be precessed is

—
&

In a case where the vertica. cifferentia

ceefficicont pesiticn pesY <=1, tho conioxi index cixldx used fox
decceding the significant coefficient information g set te "1M
(52.209) . Cihozwiso (cosY > 2), the cenloxt index cixldx Is scot

te "O0" (S111C) . The definiticn of fthe centext index ctxTdx of

a casc whore the significant sub nloc

x infermatlcn sigGroupRight
g nm

and the significant sub blocx information gigGrouplottom

Zao o "OM ois nameras 1202 in #2G. 23. Aftoer




the deteormined centext s read frem the centext memcry 2004, a

Lo the arithmetic decoder 1001

tegether with the contoxt:. Tho arithmetic docoder 1001 pericrms

a decoding process of a bitstream using the centext, thereby

& deceding the significant. diffeorontizl cocificicont informai.iorn
(822.8).

[0138] Whon ke  significant sur  blcck information

sigGreupRight  and the significant suo block nfecrmaticn

ailgGroupidcticr arc net reapectively "1" and "0", it 1s detcorzrmined

20 whether the sigrificart sub block irnformation sigGrceupRight and

the sigrniZficani sub pleck irnformallon sigGrouoBottom arxe

respectively "O0" and "1 (81111). Ina case where the significant

sub blcck infiermaticon sigGreupRight and the significant sub blcck

Infermaticn sigGreoupBoettorm are respvectively "O" and "1, the

e pesiticn of The precessing target differential cecefficient within

the sup block tc be vrocessed is determined (8111Z). In a case

wnere the rorizontal differertial

I, the zentext Index ctxIdx used for decceding the significant

ccefficient information ig get to "1" (81113).

)

Z0 > 2Z2), the centexi index ctxax iz sol. Lo "O" (81114). Zhe

gefiniticn of the <context index c¢tx7dx of a case

sup block irnformation s

significant subk block infermaticon sigGroupBottom is

doencted py roforeonce numera’l 1203 in 22E. 23, Aftor U

s determined contexit ig read from the context memery 004, a

deceding command fs transmitted to the arithmetic docoder 1001



658

tcgether with the contoxt. Tho arithreotic docoder 100

o
pos
o]
ts
gl
O
ts
=
0

a decoding process c¢f a pitstream using the context, thereby

deceding the significant differentiagl cocificicent information

(52.224).

[0139] whon ke significant sulx block information
gGreupRight  and  the significant sup oplock infermaticn

sigGreuplcticr aroe i< yoly "C" arnd """, in cthoer words,

when betn the significant subblceck infermaticn sigGreupRight and

N

the significant sub blceck infeormaticn sigGreupBettcom are ™", the

pesiticn o the precessing target differential cecefficient within
the sup block te be vrocessed is deoteormined (81117). a a casc
where the processing target differential coefficient pesiticnpos

<=4, thne centext index ctxTdx used for decoding the sigrificart

cecefficient information is set to "2" (S1118). Chtherwise (pos

> b)), the contex: index ¢txTdx is set Zo "1™ (81114). The
cdefiniticn of the context index ctxIdx 0f a case where both fThe
gignificant sub oblcck Informaticn siglroupRight arnd  the
significant suk klock information sigGrouvBottor are
gencted vy reference numera. 1204 in FI&., 73, After the
deteormined conitoxi 1s rcad Zrom tho context memery 2004, a

the arithmetic decoder 1001

gdeccaing
t.cgether with the contoxt.. The arithmetic deceder 1000 pericrms
a decoding process ¢f a bitstream using the context, Tthereby
deceding the gignificant diffeorential cocfficicont information

(87.7.7.6) .

[0140] In this soouence, for the calculation of the contoxt



[o)
Ne

index ctxldx Zor the significant diffcreniial cocfficient

Tnformats

v, the significant gsub b cck infermaticn ¢f the ceccced
nceighbering sub rlocks and tho cosition ¢f the processing targoet

gifferential coefficient within the sub blcock are referred Lo,

5 anc the significant sub b_cck infcrmaticn ¢f the right sido and

the significant sue block information c¢f the lower side are

tdually detorminad. Eorciraftoer, Lhe reason Zor cmploving

such a cenfiguraticn will

[0141]

orm ceofficionts of

zonerally, the crt
20 aplcture may be easily cencentrated in the low regicn component,
and there is a high pessibility that the significant cocificiont:
Infoerration is "1". In addition, sirce it ig difficuls for the

nign regior compenent of the erthegoral transform cecefficient Lo

receive avisual influence, the high region compornent is quantized

iroa rough manner in many cases, and accordingly, there is a high
pcssibility that the cceefficient value of the high regicn

. T L ol i
cempenent 1.8 ooy

-._h

ant coefficient

D

the high region cempenent is "0". Such a characteristic is not

Lo the entire differential coefficiert regicn but is the

20 same for cach sup block, and 1t can boe regarded that, for a

cerpenent pregsent ¢n the low region sice ¢f tThe sub block, a

nificant cocfficiont i ormalion Ls "1Y

2]

s highey than that fcer a comrorert vresert ¢n the high region

“hao sam che context indoex

subblock. Sctting the

b cExTax 0of The gignificant &ifferential coefficiert information




the waluce cf Lhe contexi index cixldx oI iLhe sig

K2
—
Ve
I
]
[
@]
[$5]
]
s

cifferential coefficient information present in The high region

1S

—_caas to the Lrmorcevement. of the cestimatiorn accouracy cof the
securrence proebability of the significant coefficilent
inflermatieon. 1In addition, tho decoded neilghbering sigrnificant
sub blcck infermation tends te be small in the high regicn inwhich
the probability Lhat tace sigrniZicant. diffcrential ceceffiaicont

"O" is high, anc the deccded reighvering sigrificart sul block
infecrmaticn teonds Lo incrcase in the low regicn in which the
prchability that the ificant differential coefficiernt i 1"
s highk. UYhus, using the decoded neoighboring significant sub
ook Informaticn as an index represerting the degree of inclusion

“Eicient infermaticn in the

¢t tThe sigrificart differential cce

sub: ook e be processed Impreves the estirmaticon accuracy ¢f the
securrence prebabiiliity of the significant coefficlient
Informaticn.

[0142] In the centext cs

xll

culating process ¢f Lhis example,
in a case where the right-side significant suo blcok information
$1gGreupRight s "M and the cwer—-sice significant sub blcck
‘nfcrmatica sigGreupRBelten s "O" and In a <¢ase whorae thoe

righnt-side significant subblcck irnformation sigl

ana  the _cwer—side signilicant gulb  pleock  informaiion
styglreupietten is ", mutual ly—-differernt context indexes can be
sot, which is different Zrom the first oexample. n a casc whoro

the right-side significant sub block information sigérecucRight

iy "M and thoe lower-side significani sub block information



-~y
2L,

.

et

sigGreuplcticm is "0, a sigrnificanrt diffcrential cocfficieonl is
nct vresert on the lower side ¢f the sub blcck To be processed,

and accordingly, there s a high

that a sigrnificant
cifferential coefficient is not present In The high region
cempenaent ¢f the wertical directicn within thoe sub blecx te be

prccessed. Cn the cther hand, in a case where the right-sice

significant suk blcck information sigGrcecupRight. is "0" and the

-
th
-

lewer-side sigrificart sub blcck infermaticon sigGrouvpRottom is
"IV, agignificant diffcreontial coelficieorni is not grasent on Lhe
right side ¢f the sulb tlock o ke pvrocessed, and accordingly, T“here

s anhigapessibllity that a significant differontial cecefficicent

is nct present in the high regicn component of the horizontal

dirvecticn within the sub block to be vrocessed. Therefcere, by

emp_cying the configuration of this example in which a context
index s apprepriately selected Inaccerdan

ities of significant differentia

vertica,. and borirzontal directio the estimation accuracy oF

the cccurrence probabilities of significant differential
cefficients can be mprcvea.

[0143] In addition, in this examp_a, frem the viewpoint of

a

o

lecrease in the processing amcunt, while the sub block That is

neignbering te the right sicde ¢f the sub bleck e be decoded and

Tne sub clock that is nelghbering o the lower side thereof are
roalforred to as the docceded rneighboring sul blocks, the

rr

nelgnboering sub blooks according to the pregent inventicn are nod

_imitodtheoreto. Particularly, the sub blceck that isneighboring



tc Lthe Zewer right side cf the sub bleck te be doceded 1s clcso

[N SRR TSR, G s o o oy 40 g P o P
te The sur blcck Lo ve ceccaed

a nign correlation with

the suz block Lo ke decoded. Accordinrgly, by adding
significant sub plcock information sigGrouvBetteonRight of the suow
%  blcck that Ls nolighrering te the lower right side to ilhe
determinaticn target fcr the calculaticn c¢f the centext index

cltxldx, tho of tho cccecurrence prcbabilitics of

significant differential coefficientis canbe improved. IHowever,

Lo the sub klocks neilghbering (o the zight side of the

20 sub clock To be decoded and the suk block nelighbering To the _cwer
side thcrecl, the sub bleck that: is neighkboring Lo the lower right:

side of the sub block to be decoded is pesiticned far from the

ot
5
t
[
o
O
~

guab block to be decoded ard has a low correlation

“t

-
<
-

bleeck To e deccded. Accordingly, in the configuration in which
e Cne corntext index of the gignificant differential cecefficient is

calculated Dbased or the right-side sigrificart sub block

“nafermaticn sigéroupRight, the cwer—-gicde significant sup blcck

Loaa

nferraticn sigGroupBottom, and the significant sul block

infermaticn sigUrcupRettenRight, 1t 1s vreferable Lo sel the
20 degrece of reflecticn of the significant difZereniial cocificicent
The sigrificart sub block information siglrcupRetternRight on

the contexi index to be _oweor than Lhesoe of nificant subk

blcek information sigGroupRottom and the s ca sub klock
blcok in mation s1gGro ttom and the significant sub klock

information

» seliing the

Ll =

s sgree of reflecticn of the significant differential coefficient

the sigrificant sub blecx information sigGroupBettemRight. on



0

the conioxi index te boe low, for coxample, in a casce where both

the lower—-side t sub bloox iz

and Lhe significant sub rlock infermation sigGrecupBEctlenRight are
"0", The occurrence prebhabi ity of the significant differential
& ceeflficicent is scot te ke low rogardless of the wvalue of the

-y

significant sub blcck Infermaticn sigGreuplcttemRignht.

[0144] In this cxamcla, whilc the right—sidoe significant st

._l.
~
4
._l
[ §)
._l.
‘\
(

t sub

blceck information sigGroveRicht, the lower—-side si
e !

=

blecck information

~, and the pceszition of the
20 proecessing target cosefficiert are referread to, the differential

cecefficient pelonging Lo Lhe orocessing target sul bleck is not

1

targeted for the right-side significant sub block irformation

s gGreupRignt  and  The ower—-gide significant  subk  olcock

Infermaticn sigGroupRottom, and accerdingly, There is ne
dependency within The sub blcock for the calculation of context
indexes. Since the context indexes for all the significant

aifferential ccafficients can be caloulated from the start of the

sub blcok, the calculaticn ¢cf the coentext fndexes can be perforred
I

—

‘n orvarallel with decoding process c¢f the significant
20 diffcreatlal coclficiont informalion. Thus, a processing daclay

re.ating To the deccding of significant cecefficient information

a nign cccurronce frcequency in the hilsizoam <
Jecreased.

[0145] In 17

L

s deccding the gignificant ¢l fferential ceefficient infermation s

ca_culatoed basoed on the significant difforontial ccocefficient



(=]
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nfcrmaticn cf the deccded sub bleck, a similar scoucnce may bo
app.ied to the ca.cu.aticn of the cortext index of the
diffcrentila’ ceofficiont waluc. Similarly to the significant:
cifferential efficilent ‘nforration, the differential
ceefflficient: walue has ceorrelaticn with the neighboring

ccefficient wvalues and has concentration In the ew region

cerpenent.  Thus, oy soltting & cornlext index represceniing a high
cecourrence probability of @ large differerntial ccefficient value

I

wnen the neighoring significant diffecrontial cocfficiceni sum or
the sum of the absolute values 0f the neighboring differential
ceefficicnts 1s large and sotling a contoxt iagex represonting
anignh cocourrence prebhability of a small differential ccefficient
va.ue when the nelghboring sigrificart differential coefficient
sum ¢r the sum of the absclute wvalues o¢f the reig¢hioring
aifferential ccefficlients 1g ama. ., the differential coefficient
values can be efficiently ccded.

[0146] According to the picture cedingdevice ard the picture

deccding device of the second example described arove, the

0
o2
1
5]
)
=
D
-
3
o5
oy
oy
of
O
=
ot
O

fec  cwing cperaticns ana advantages are

the ocerations and the advantages (1) o (4) of the firsi cxamplc

desceribes
[0147] (%) Tre contoxl Ladeox 1s calcu_atod bhasod on &
cermbinaticon of the right-side significant st blcock information
and the lower-side significant sub klock Information. 1I'r

coourrence  prcebabiliity  of  the significant  differential

Q

ceflficicont of the verttical high regicn cempencnt: ¢f tthe sub blceck



tc be prceccessed Ls cstimated to be low whon a sigrnificant

cifferential ccefficient 15 nct present ¢n the ower side ¢f the

sub block ¢ be processaed, and the ooccurzence probability of
significant differertial coefficient ¢f tThe herizenzal hign
ragicn coempenent. ¢f the sub bleck Lo be processed is cstimatod
te be Jlow when a significant differential ccefficient is no:
proesent cn Lhe right side of the sub block t.o be processad, whazcby

an appropriate vrebability model of the sigrificant differential

informat.ion can oo soet, and “he significant

differential coefficiert information can e efficiertly coded.
[0148] (l'hird Exampla)

A third example of the methcd of ccding the differential

“rfermaticon accerding te an erbediment ¢f the present Inaventicn

- - ~e

will new be described. A differerntial Informaticn encoder 507
accerding te the thirg exanple, similar.y te thne differential
infermaticn encceder £07  accerding tce the first example
fllustrated in FIG. 12, “aciuces: an arithmetic encoder “C1; a

differential ccefficient buffer 702; a ceding centreller 7035 a

centext o and a scan conzroller Y0, Tn addition, the

Jcaling col 703 Laclucdes: a sigrnificani cocificicnt

s
<y

a alfferential coefficient

(oA }
~

infermaticon cedlr g Cor itr Ler

—ue coding contrellor F07; and a significant stk bloeck

nformaticn ceding centreller Y08,

[0149] The coding

the diffecrontial rmeat. Lon

accoerding to this exarp e is the sare as that of The first example

cxcept for the seouence (8784 illustrat irn 216, 17) of ¢“he coding
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precess of the significant. differential cocificicont information,
and thus, hereinafter, the seguence ¢f the ccding process of the
significant. diffeorontia’ ceceltficiont. Infcecrmatiicn according Lo

this example will ve described with reference to a flowchart

Sl lustrateon Ln HIG. Z24.

i

[0150] [Sequence o©f Coding FProcess

o
I
9]
<o
=
h
G
C
o
o

Liffcrontial Ceofificicnt Znfcrmatic (5704)°
The significant coefficient infermaticn coding controller
706 calculatos a nolghbeoring significant. index sigCoefflndex
sed ¢n the significant sub blcck infermaticn of the deccded sub
b_ccks neighboring to the righit side and the lower side of the
sub tlock o be vrecessed. It is sef such that The significant
gub blcok infermaticn ¢f the subk blcecck nelghboering te the right
side Is sigGreoupRight, the significant sub block infermaticn of
Tne sup block nelgnboring te the lower side g sigGreupBetten,

and the neighboring significant index siglcefflndex

GroupRigat. 2 x sigGroupBoilom (512C1) .

[0151] The significant coefficiert information c¢oding
contro_Zor 706 dotormines difforeniial cocfficieonts Lhai are thce

S1202) . The scarnirg  sequence of

T
.
m
@
—~—~
[
€3,
1

.

precessing  targe

Fferential iernte within

sub blcck, similarly Lo the

scanning sequence of sub blccks in the differential coefficient

regicn, follows the rule revresented in F78, Y. Waen the scanning
cf all the significant differential coefficientis 9% the sup klock
T comeleted, the coding process ¢f the significant differential

ceefficients s completed, and the process proceeds te the coding

£L



scoucace (8704)

[0152] The information coding

centre’’lor & ova_-uates the nelghocring significant index
sigCeceffindex (8

[0153] In & casc wacre the ncighbering significant iIadex

siglceffindex s "0O", the vcsiticn of the vrocessing target

6]

diffecrential cocfficicont withinr the sub klock Lc be precessed i

_l.
[a

determined (512C4). In a case where the reighboring significan

Index is "0V, it

thai the significant

sub clock informaticn sigGroupRight is "0" ard the significant

sub ©lock informaticon srouplcttem is O, Hore, it 1is

represented such that a horizorntal differential ccefficient

pesiticn is rosX, a vertical differentia. coefficient position
s pvosY, and the pvrocessing Target differential ceefficient
pesiticn 1spes =posX tposY., Tnacasewierepcs <=2, the context

index ctxIdx used fcor coding tThe sigrificant ccefficient
“aferrmaticn is set to "1 (8120h). Otherwiae (pos > 2), Zhe

coentext index ctxIdx s set to "0" (51206). The definiticn of

the ccentext ngex otxTdx of a

sigaificant index sigleocifilndex s "O" Lls denoilad by relorence
namera. LAf
[0154] Cn the other hand, in a casce where the neighboring
significant index sigloeffIndex is not "0", it 1s determined
whother the nelgkboring sigrificant iadex sigCoeffladex ig "1V
(8°.7207) . Tn a case where the neighboring significant index

s that the sigrnificani sulb block




infecrmaticn sigGrouckight is "_" and the sigriflicart. sub klock
“nfermaticn sig@rouplottom s TON, noa c¢ase where tne
Aeighbering significani index sigCoelillndex s "1™, the position

cf the processing target differential cecefficient witnin the sub

bZcck o be precessed is detormined (532z208). 1n a case whorzoe the

vertical differential cecefficient pesiticnpesY <:1, The context
ndex ctxldx uscd fcr decodirng the sigrnificant cocfficiont
Informaticn 1s set te "1" (S1209). Otherwise (posY » 2), the
context index otxldx s sot to "O" (51218). The definiticn of
the c¢entext index otxIdx of a case where the nelghbcering

siganificant index sigleociflndex s "1" L1s denoiad by relorence

nurera. 202 in TIG, 23,

[0155] Cn the other hand, in & case where the reighboring

significant index sigCoeffIndex is not "1", it is determined

u
T
:_l.
95
b
N
b

whethner The rneighboring significant ndex sigloefflndex
(82222). In a case where the neichporirg significant index
gaigCeceffindex g "2", 't repregents that the significant sub block

nfermaticn sigGrourRight is "0" and the sigrificart sub kloc

Loaa

of

infermaticn sig@rouplcottom is "IN, noa case where tne
acighbering significani index siglocillndex Zs "2", the position
cf the processing target differential ccefficient within the sub
b_cck o be precessed 1s deotormined (82222Z). 1n a case whozoe the
acrizental differerntial coefficient pesiticn vosX <= 1, the
centoext  Lnadex  olixZd used fer decoding  the significant
cecefficient information is set to "1" (81213). Otherw’se (posX

> 2), the centext index ctxldx is sot Lo MOV (81214). Zhe



O

sofinition of the conteoxl index ctxZdx of a casc wheoroe Lho

nelgnbering mt index sigCoet s adencted by

roaforonce numo:

|<

- 1202 in ¥LG. 23. n cther werds, tho scquance
cf setting the context index ctxTdx 0f a case where the neighboring
significant index sigCeeflfndex ig "2" is a precess in which the
X=-cirecticn preecess and the ¥ directicn precess ¢f a case where
" £e

the noighroring significant Index sigCocifilndex 1s ax

o

interchanged. TFor this reascrn, the process can be configured to
bo commen, and the cilrcuit scale of Lhe hardwarce or the coding
arcunt c¢f the scftware can be reduced.

[0156] In addition, <in a casc whorce the noighboring
significant index sigCoeffIndex is not "2", in other words, in
a case wihere the neignboring significant index gsigCoefiIndex ig
"3, the gposition ©f the provessing Target differential
cecefficient within The sub blcck to ve processed is determined

($22.8). n a case where the neicghporing significant index

v
i8]

giglceffingex 1ag "3", it repregsents “hat both Tthe significant sub
blcck information sigGroupRight and significant sue bocck
infeormaticn SgGreupRectten are "1M. Ir a ¢ase where the

precessiag target differential ceofficiont pesiticapes <=4, the

centext  Incdex  cotxTdx  used  for  decoding  the  sgsignificant

S R

cecfficicont infeormation is scotb Lo "2Z" (8.226). OCltherwisce (oos

N
o0

> b)), the centext index ctxTax 1 set o "M (812174 . The

“tien of the contoxt index ctxldx of a case whoroe neignhboring
gignificant irdex sigloeffiIndex g "3" g denoted by reference

nameras 2204 In 21G. 22.



[0157] The significant cocifZicicent informaiiorn coding

B

contreller Y06 derives the differerntial coefficient of the

precessing targel position [Lrem the differential ccefficicent

buffer 70Z2. In & case where the differertial coefficlient value

tgnet "M, the significant diffcrerniial ceefficieont information

s set To "L". Ctherwise (in a case where the diffe tial

ceeffioicont waZuce s "O0"), the significant diffcrontial
ceefficient infeormaticn ie set te "0O" (S8L218).

[0158] after a conitexi corrcesponding to the determincd
centext index ctxIdx Is read frem the context memory 704, <he

significant ocefficicnt Infcrmalicn ccding ceantrzollor 70€

ffigient irforma=ion

_h

transwits the significant differential
ang the cortext te the arithmetic enceder 01, Tre aritarmetic
enceder 7001 codes the significant differential ceefficient
“nfermaticn using the centext (87.27.9).

[0159] [Decoding Sequence]

A methea of decoding differentia. coefficients according

m

T¢ the third examp_e ¢f the exbcediment ¢f the present inventi

LR

wlll be described. The gifferentia. information decoder 501

ﬂ)

accecraling te the third cxample, sinmilar’y tc the diffcrential

infermaticn  deccder 8001 accerding te the first example

Illustrated in FIG. &, includes: an arithmetic decoder 1001; a

[}

aifferential coefficient buffer 2002; a decoding centre er 1

[o
(%
~

AR

a centoxt moemery 180 and a scan controller 1005%. 1In addition,



a_uc cocceding cenlrellcr Z007; and a significant subp bdlcock

tafermaticon ceccolng centreller 10

;'}
6}

[0160] A  diffeorential informaiior decoding  prooc
perfermed oy the differential information decoder 802 illustrated
in ¥lG. 8 ceorroesponds to the diffcrential information coding
prccess perfermed by the differential information encodexr 507

Sl lustrated Ln LG, 5. Thus, the cenfiguraltions cf the

Il.

fferential coefficient cuifer 1002, the context memory 1004,
ana tho scan ceniroller 1005 of the ciffcerential informat.ion
encoder illustrated In FIG. &€ resveciivelvy have furciions

ccrrespeading  te the cenfiguraticns of the differential

cefficient buffer 702, the context memcry 704, and the scan

[0161] Since the decoding sequence ¢f The differential
“nformaticon according to this example 18 The same as That ¢f the

first examele except for the sequence (8203 illustrated in TIG.

N

of the c¢cding process of the sgignificart differential

;_<

cecefficient information, hereirafter, the sequence I the
geccaing process of the significant differertial ccefficient
nfcrmatica according to this cexample will beo descriped with
reference te a flcowchart 1. lustrated in F1C. Zb.

[0162] [Scquonce of  Decoding  Process  of  Significant

Cifferential Cceffilcient Tnfermaticn (8S203)°

1o signilficant cocificient irformaiion docoding

-~
NS

centreller T006 calculates a nelghbering significant index

sigCcelf’ncex based ¢n the significant sub blcck infecrmalica cof
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57
the deceded sub blecks neighbering tie the right side arnd ihe lower
side of the sub blcck to e precessed. Tt is set such that the
significant subk blcck information c¢f the sub blcck neighboring
te the rignt side s sigGreupRight, the significant sub blcock
inflermaticn ¢f the subk blcecck neilghbering tc thoe _ewer sidoe L1s

sigGreuplctter, and  the neighboring gignificant index
sigleceffincex - sigGreupRight ~ 2 x sigGroupBotzom (S12C01).
[0163] The significant ccefficlient informatiorn decoding

centre__cor 1006 dotorminas difforential coofficionits thatl are tho

precegssing  targets (87302). The gcarning  sequence of

2 aub bleck, similar

scanning seguence ¢f sub blccks in the differential coefficient
roegien, Zollows the rule recrosented in ¥2G. 7. Waen tho scanning
c¢f all the significant differential coefficients of The sup plcck
is  complctod, the deceding  precess cof  the significant

differential coefficients is complefed, and the process proceeds

an

t:¢ the docoding scoquence (8204) of

tial cocofficiont

Va.les.

[01l64] lThe significant ceofficieont irnformatior dacoding
centreller 100¢ evaluates the reighboring significant Index
gigCceffinoex (57.303).

[0165] In & case where the neighboering significant index

gigleeffindex 1g "O", the wesiticon of the vrocessing target

gifferential coefficient withir the sub klock te be prceccessed is

determined (813C4). Trn a case where The neighoring significant

Index sigCcefflinde g "O", It represerts that noth the
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A

significant sub Dblcck iInfecrmaticn sigGroucRkRight and the

significant sub block inform on sigGroveRottom are "O",  Here,

1 ls represcentod such that a herlizental diffcrential ceoffic:
pesiticn is vosX, a vertical differential coeffi
s vosY, and the vrocessing tLargoet diffcrentizl cocfficiont
pesiticnispes sposX+posY. Inacasewierepcee <2, the context
ndex ctxldx uscd fcr decodirng the sigrificant cocofficien

Informaticn is set to "1IY (81305). Otherwise (pos » 2), the
context index otxldx s sot to "O" (51306). The definiticn of
the c¢entext index otxIdx of a case where the nreighboring

significant index sigCociflndex s "C" s denoitad by rolcraenc

D

nurera. 1201 in TIG. 23, After the determired conzext s read

frem the context memory 1884, a decoding cormand 1s Lransmitted

t¢ The arithmetic deccder 1CC1 together with The context. The

aritnmetic deccder 1000 performs a cecoding rrocess of apitstrean
using t“he cortext, thereby decoding the sigrificars differential

ceefiicient infermaticn (87.27.6).

[0166] Cn the other hand, ir & case where the reicghkborirg
significant index sigleoeffIndex is not "0", it 1s defermined
whclthcr the neighboring significant Index sigCocfiflndex is "1V

(872207 . noa case where the neighboring gignificant index

sul block

s "I, Lt represents that tho si
infoermaticn sigGroveRight is "0" and the sigrificart suab block

inlferraticn sigGrouplottom is "0, In a casc waheroe the

nefgnbering significart Tndex sigloeffIndex s "1", the pogition

cf the processing target. diffcorontial ceefficient within the sul



&4

N

b_cck Lo be precessed is dotormined (822308). 1n a casc whoze the
vertica. differential cecefficient pecegiticn pesY <=7, the context
ndex ctxldx usced fer decodirng the sigrnificant coofficicont

N o

Ivformaticn 1s set te "1 (S1309). Otherwise (posY » 2), the

~

contoxt index ctxldx Zs sot Lo "0" (81310). The dofiniticn of

the centext cf a case where the neighboring significant index
2gCceffindex 2 """ is donctoed by roforence numeral 1282 in ¥1G.
22, After the determined centext is read from the context memory
~004, a deceding command is transmiiiocd o the arithmetic decodor
00 tegether with the centext. The arithmetic decoder 1001

perfcrms a doceding precess ¢f a bitstream using the contoxt,

tThereby deccding the significant differential coefficient

[0167] Cn the other hand, in & case where the reic¢hboring

siguniticant index sigCoeffIndex is not "7, it is
wnether The reighboring sigrificant index sigCoefflndex is "2"
(57.277). Tn oa case where the neighboring significant index
sigCceffindex g "2", it represents that the sigrificant sukbbloc

infermaticn sigGrourRight is "0" and the sigrnificart sub tlock

o 1oer ww RS - ey (ur b B -1
s5igGrouplottiom is 1m. na casc where Lhe

1 significe Tndex s1gloefiindex s on

cf the processing target. diffcrential ceocfficicent within the sub
blcok to be precessed is determined (8737.7). Tn a casge where the
herizental diffcerential cocfficicent oesiticn posX <= 1, the

+

centext  Index  etxTdx  uged  for  decodirg the significant

ceeflficicnt information is sot: to "1" (81313). Othorwisce (posX
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z0
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2L,

A

> Z2)y, the cenltext index ctxZdx is sot Lo "O" (81314). “The

cefiniticn ¢f the «ontext Index ctxTdx of a
nelighbering significant index sigCociflindex is "2" is denctoed by

reference numeral 1203 n IPIG. Z23. Affer the determined contexs

s rcad f[rem the centeoxt memory 1004, a decoding command is

transmitted o the arithmetic decccer 1001 Zogether with the

ntext. 'Tho arithmeotic decoder 1001 porfcrms a docoliang ocrocess

cf abltstreamusing the context, thereby decoding the significan

(us

alffc coolfficiont informaticn (S1316).
[0168] In addiziorn, Iin a c¢ase where the reighboring
significant index sigCoolflndex is not "2", in other words, in

a case where the neighboring significant index sigloeffIndex is

"I, the position of the processing target differential

cefficient within fhe sub blcock to ve processed is determined

(82.3774) . Tnoa case where tre neighboring significant index

n

sigCceffindex 1g "3", it represents thaz Loth the significant sub
biecck information siglGroupRight and gignificant subk block
Infermaticn sigGreupBettern are "1M. Ir a c¢ase where the

precessing target aifferential ccefficient pesiticnpes <=4, the

centext Ladex  colxldx used for decoding the significant

ceefficient infermation is set Lo "2" (8737.8). Ctherwise (ros

> 5), thce centeoxi index ctxldx is sct Lo "IV (81314). “ho
gefiniticon cf the centext index ¢txTax ¢f a case where neignhboring

niflicant index sigCoofilndex Zs "3" 1s denoted by relcrence

— .
[

nameral 1204 in TIG. 232, After The determined context g read

from the contoxt memory 1884, a decoeding command is transmittod
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tc the aritkmetic deccecder 1001 Logolhor with the corntext. The
aritametic deccder T000 performs a cecoding erocess of apitstream
asing the contoxt, thereby decoding the sigrnificant differential

scefficient informaticn (8L3014).

[0169] In tkhis cxarplce, i the scquence for calculating tho

centext index ctxIcx of the significant differential coefficient

I-t

nfcrraticn, Zastcad cf dircctly rafcorring tie the significant sub
blcck infermaticn sigGrcecupRight ¢f the sub blcck neighboring to
tthe rightt side and the significant sub blceck informaiion
sigGroupldctter of The sub blcck neighboring te the lower side,
aftecr the neighboring significant index siglccffiladex 1is
calculated Dbased on the gsignificanrt sub blockx Infermaticn
s1gGreupRignt and sigGreuplcettem, the centext Index ctxTdx is
ca_cusated by referring tce the neighboring significani index
siglceffindex, which s different from tne first exanp.e.
Acceordingly, the nurber of tim cf performing the determination
precess relating to ceontext index based on The reightoring
significant index siglcefflindex can be reduced.

[0170] According to the picture ccdingdevice arnd the picture

cf the third coxamele descripned apove, the

fo. lewing ceperaticns and advantages are c¢htainec in
the ocerations and the acvantages (2) to (4) cf the firsi cxamplc

and the cperaticns and the advantages (L) ¢f the seccend examp. e

[0171] (6) After the neighboring significant index

silgCeelfndex 1s ca_cu_atoed pased ¢n the significant sulb block
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.

et

infermaticn sigGreuplRight ¢f the sub blcck ncighbering tc the

1

o blocxk information

16

and the significant

roupRctteon of Lhe sub blceck neighboring te ihe lower side,

the context index 1s calculated based c¢n the nelghboring
significant index sigCociilndex. Ccemparcd Lo a melthed in which
the context index is caculated based cn the significant subblce

afcrmaticn sigGreuplRight c¢f the sub blcck ncighbering te Lho
right  side and  the significant stk blockx  informetion
ailgGroupidcticr of the sub blcck neoighboring Lo the lower side,

the numbher cf times c¢f verforming the determiration vrocess

re_ating to tho calculation cf contexl indexes can be roducced.

[0172] Abltstream of a picture that is cutput py “he pisture

ceding device according te the embediment described above has a

specific data Zormat s¢ as te be deccdanle in accordance with a

ceaing method used in the embodiment, ard the wicture deccding

e corresponding to the picture codirng device can decode the

*’J

strear ¢f the

[0173] In a case where a wired or wireless netwcerk is used
fer exchanging a bitstrean between the picture coding device and

thce piciure decodineg the pitstroam may ba convericd Ialc

a data feormat that is apprepriate for the transmigssicn form in

iorn path and e transmi Ir suc

PR . ER ] U : ra S . AN VTN . ce ha e a pey cyve
Crangmiagicn device ig b swoCcsel, wWilon Converis & bitstrean

cutpat by t

ice into coding data cof a dat

Q

fermat that is avorcoriate Lo the trarsmissiorn form n the

cemmunicatlon path and transmits the convoertod coding data Lo the
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ard a piciurc rocepticn cevice is disvosced, which

thne ceaing data from the netwerk, resteres the bitstream
frem the ceoding data, and supplics thoe rostered bittstrean te the
icture deccding device.

& [0174] Tho pilcture trarsmissicon dovice includes: a momery

that buffers a bitstream cutput by the pilcture ccding device; a

q

"\
0

packet precessing unit thal wvackelizes the bilslream; ard a
transmitter that transmits vacketized coding data through a
anctwerk. Yhe picture reocoction device Lacludes: a roceplhicaunit

20 that receives packetized cocding data through a network; a memcry
that pullcers the roceived ceding dala; arnd a packelt srocessing

unit that constructs a ritstream by verforming & packes process

ct coding data ard suvp les The congtructed bitstream to the

vilcture decoeding d

ICe.

Y [0175] The processes relating to the ceding and deccding

[

described abcve may e rea’ized rot orly oy a

trangrigeicon/eterage/recepticn davice uging hardware but a DY

firmware stored in a read cnly memory (ROM), & flash memory, Or

the lixe or scftware ¢f & computer or the o

z0 the

receraing mediun that can be read by a computer ¢r the ike, may

throcugn a

<
[
[
¢

breadcasting cf terrestria. wav

asting.

NN
SN
[

[0176] As above, the presert irvertior hasg been descrived

basced on t such ombedimonls are meorely

o)l




0
Ne)

cxarpoes, ard it Ls undorstood t.o a person sxilled in ke axi that

uent element

filcaticns may be made in

therecl or a coxbinaticon oI cach soquence, and such

meaified examples alsc pelonyg to The scope of the present

Inventicn.

Tterm I
A picturc cecding device that varlilions difforoniial

Infermaticn between a picture that is a ceding target and a picture

that. ig a prediction target into a cf sub blocks and

ccdes the partitioned sub blocks in a predetermined seguence, the
picture ccding dovice cemprising:

a significant sub klocx information enceder That codes
gigniticant sul bleck information that represerits whether or not
a2 The values ¢f differertial ccefficients belonging 0 the sub
blcck are zerc;

a s erential cecefficlent irnformation encoder

3]
QO
3
;

O
o]
3
ot
{3,
L.
—h
—h
‘D

that ccdes gignificant differantial cc

represents whether c¢r nct the value c¢f the differential

a differontial ceelfliciceni valuce concoder hai codes tho

va.ue of the & fferentia. ccefficient; and

that. derives an Zaceox bascd on tao

stgnificant sub blcck Infermaticn cf a ccedew sub block that

acighbering to the suo klock that s a coding Larget in the
nerizental dirvection and the significant sub block irformation

cf a ceded sub bleck that is neighboris the vertical direction

|—<



Ne)

anc derives a centext used for coding the significant ciffecrential
ccefficient information of the differential coefficient that is
a coding targei kascd on the index and ithe owesiticn of ithe
cilfferential ccefficient that Zs the coding target Zn the sub
b_eck that s thoe coding target.

Tha picture cecding & ording Lo item 2, wherein tho

centext deriver derives the mutually-cdifferent indexes in a case
whcre the gignificant gub blcock infecrmaticn ¢f the ceded sub blcock
that 1s neighbering in the herizental directicn g """ and the
significant sub blceck infermaticn ¢f the cecded sub block that is
nelghbcring in the vertical direction is "0" and in a case
thne significant sub blcck Inafermaticon of the ceded sub block that
is rnelghboering in the herizental direction is "C" and the
sigunificant sub blcck Infermaticn ¢f the ceded sub block that is

neilghbcering in the vertical directicn iz "M,

Trhe picture ccding device accordirg to item 2, wherein fthe

centext deriver derives the mutual y-cifferent irdexes in a case
whore the significant. sub blcck infermaticn ¢f the ceded sub blcock

v othe herizental directicon g "O" and the

significant sub blceck Infcrmaticn ¢f the ceded sub bleock that is
nelygnbering in the vertica. direction is "0" and in a case where
the significant. sub bleck infermaticn cf the ceded sub block that:
s nefghbering In the herizenta. direction is "1" and the

significant sub block Infermaticn of the ceoded sub block that is



Ne)

ncighbering in the vertical dirccticn g "M,

Tha picture ceding oo according Lo item Z, whorein the

centext deriver derives the mutually-different indexes in a case
5 where the signiflicant sub blceck infermaticn of the ceaded sub bleck
that is neignbering in the herizental directicn Zs "0" and the

significant sub blcck nfcrmaticn ¢f the cecced sub block that is

nelgnbering in the vertical direction is "0", in a case where the

gaificant sub bleck infcrmaticn of the ceded sub block that is
20 neignbering inthe herizental directicn is ™" and the sigrificans
sub block iafermatica ¢f the ceded sub block that is neighboring
in the vertical direction s "0", in a case where the significant

gub blcok infermaticn ¢f the ceded sub block That is reighooring

kv

In the herizental cdirecticn Zs "0" and the significant sub bloock
B “nfoermaticn of the ceded sub blcck that s nelghbering in the

sigrificant
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gub blcck infermaticn ¢f the ceoced sub block That ig reighooring
in the nerizental directicn Zs "M and the significant sub bloox

“nfermaticn ¢f the ccded sub blicck that s nelghbering in the

~ wach e g < R "nen
Z0 vort.lcal alrccticn g "M,
tem o

clure coding de

tc 4, whereln the context deriver, in a case where The significant
sub bloeck Iafermaticn of the ceded sub block that is neighboring
b in the nerizental direction T "M and the significant sub block

infermaticn of thoe cceded sub blcock that s neighbering In the
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vertical dircctiorn s "0O", dorives thoe

fferential

the PR
LIS

cf

~al directicon t:ho

in

target, in th
ceding target.
“ltom 67

The picture coeding device accerding

te =z,

wnoraein the corntext dar r, irm a c:

sub blceck fnfermaticn of the ccde

in the herizeatal alirccticn g "O" and

Inferrmaticn cf the ccded sub

vorl.ical dircction Ls Lae

pesiticn ¢f the differential ccefficier

target, ir The herizortal direction
ceding target.
“tem

e coding device acccording

-

te €, wnherein the cortex:t deriver, n &

cf the ¢

significant sub blceck infermaticn

nelgnbering in the herizental air

b_eock infeormaticn of the cedad sub bloak

thne wvertical directior are ™"I1M,

prodetorminead

clent that s the

.\
~

ceceffi

glfferential

b_cck that 1s the ceding targoet.

The piloture coding d
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s0 whoroe
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klcck that is
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sets
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o any cne of items 1
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te 7, wnhncocrcin the context deriver, in a zasc whorae both tho

significant sub blcck infermaticon ¢f the ceded sub bl

neighbering In the herivental directlcn ana thoe significant sub

blcek infermaticn ¢f the ccedea sub block that is neignboring in

the vortical dirccticn arce "0V, derives the ceatoext basoed ¢n an

)

@

eguaticn adding the vositions c¢f the differential ceoefficient,

ri.ical

whizch 1s tho ceding targel, in Lho horizonital and

directicns in the sub blcck that ls the ceding target.

The picture coding device accerding to ary cne of items 1

joi]

t.¢ 8, whorcein the centaxt doriver dorivos Lho index based on
calculating equation adding a value of the significant sub blcck
infermaticn of the ceded sub blcck that s nelghbering in the
nerizental directicon te a value derived py douvrling the

significant sub blcck infermaticn of the ceded sub blo that ig

nelghbering in the vertical directicn.

I picture ceding methed in whicgh differential Infecrmation

between a picture that is & ccding target and a pictur 8
apredicticn target is partiticaca intcapluraity el sub blocks,

ang the parzitioned gub klocks are coded irn a predetermined
scauence, the pilcture ceding methed cemprising:

codirg significant sub klock Infermaticn that represents

whother or not all the valucs of difforoerntial ool
be cnging te the sub blcck are zerc;

coding significant diffcrenitial cocifZicient informaiion



0.

ontial

et
g

L¢:

|—<

that. roprosconts wheither cr not the valuo of the ai

ceeffclent 18 zerc;

Clal coofficiernis; anrd

coding Lhe value 92 the dif
deriving an index kased on the significant sub block

nlermaticon of a coded sue b_eck that 1s neoighbering Lo Lhe sub

b_cck that is a cocing Target in the herizental directicn and The

=

significant sub blcck infermaticn cf a cecdea sub block that is

4.

nelgnbering in the vertical direction and deriving a centext us

U
¢

>ont information

i 1

fcr coding the significant:

¢f the differential ccefficient that 1s a ccding targe based on
the index and the position of the difforential coollicieni that
is the ceding target in the sub blcck that i1s the cceding target.

=

Avicture coding crogram in which differential information

between a picture that is & ccoding target and a victure That s
apredicticn target is partiticned intc a plurality cf sub blocks,

NA e N

termined

O

and the partitioned sub klocxs are coded in a prede
seguence, the picture coding program causing a compuier tc
perfcorm:

coding significant

whnethner or not all the ceefficient
belcecnging tc the sub blcock arce zorce;

codirg significant differential coefficiernt information

aifforential

Xy
-
oy
i

that, roprosonts whether cor not the valuoe of
cceffioient 8 7erc;

coding the value of the diflcrential coo
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~t

asad on the significani sub blocxk

18 neignboring te the sub

Loin the herizenta dircction and tho

significant sub blcock inferrmaticn of a ceded gub block that is
acignbering in tho vertiical direction and deriving a contoxt. used
for coding the significant differential cecefficient information
cf the diffcrential ceoflficiont that 18 a ccding targoel basced on

the index and the position cf the ¢

lfferential coefficiert thaz

s tho ocding target. in thoe gub blceck thatl is the ceding target.

A transmission dowvice comprising:
a packet processirng urnit that oprtairs coding data oy

packetizing a bitstrear that g ccded by using a picture ceding

methed in wnich differentiaol informaticn between a plcture that

15 a coding target and & pilcture that is a prediciiorn target is

partiticned irto a plurality of sub tlocks, and the partiticned
gub blccks are ccded n a predetermined seguence; and

a transmitter that trarsmits tThe packetized codirg data,

)
=
0}

ein the wvictur oding method comprises:

coding significant sub rlock ianfcrmaticn Lhal reprosenis

whnetrier or not all thne values ¢©f ceefficient
belcecnging tc the sub blcock arce zorce;

codirg significant differential coefficiernt information
that, roprosonts whether cor not the value of the diffcerential
cceffioient 8 7erc;

-~

coding the wvalue of the diffcreniial coefliicieni; and
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A

asad on the significani sub blocxk

18 neignboring te the sub

Loin the herizenta dircction and tho

significant sub blcock Informaticn ¢f a coded sub block that is

Acignbering in thoe veortiical dircection and deriving a contoxt used
for coding the significant differential cecefficient information

cf the diffcrential ceoflficiont that 18 a ccding targoel basced on

the index and the position c¢f the differential coe

“lciernt that

th
'h

g tho ccding target. in tho gub blceck that is the ceding tazgot..

A trarnsmission method comprising:

octairning codirg data vy packefizirng a bitstream tThat is

ceded by usirg a victure coding metned in which differerntial

Infermaticn between a picture that is a ceding target and a picture

tnat 18 a predicticon target is partiticned nte a p ura. ity ¢f
sub hlccks, and the partiticned sup plocks are coded

- o S v N -1 - - - - 3
Frecetermined gefuaence; ana

trarsmittirg the vacketized coding data,

)

AN

N

ir the victur oding method comprises:

coding significant sub rlock iafcrmaticn thail roorescnts

wrnetrier or not all thne wvalues of ccefficient

.y
' 1
o
&
e
vl
[
O
™~
)
K
O
~

belcnging tc the sub

codirg significant differential coefficiernt information
that, roprosonts whether cor not the value of the diffcerential
cceffioient 8 7erc;

-~

coding the value of the diflcrential coo
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asad on the significani sub blocxk

18 neignboring te the sub

Loin the herizenta dircction and tho

significant sub blceok Infeorrmaticn ¢f a ceded gub block that is
& ncignbering in thoe veortiical dircection and deriving a contoxt uscd
for coding the significant differential cecefficient information
cf the diffcrential ceoflficiont that 18 a ccding targoel basced on

the index and the position c¢f the differential coe

th
'h

“iciert that

s tho ocding target. in thoe gub blceck thatl is the ceding target.

A Lransmissicn program thall causes a computer Lo poriorm:

b

octairning codirg data vy packefizirng a bitstream tThat is

ceded by usirg a ploture coding methoed in which differertial

Infermaticn between a picture that is a ceding target and a picture
B tnat 18 a predicticn target s partiticned inte a plura. ity cf
sub bhlccks, and the pvartiticned subp blocks are co

predetermined seguence; and

trarsmittirg the vacketized coding data,

)

AN

N

ir the victur oding method comprises:

20 coding significant sub rlock ianfcrmaticn that reproseonis

whnetrier or not all thne values ¢©f ceefficient
belcecnging tc the sub blcock arce zorce;
codirg significant differential coefficient information
that, roprosonts whether cor not the value of the diffcerential
e cecefficient 1 7erc;

-~

coding the value of the diflcrential coo
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asad on the significani sub blocxk

1

S8 neignboring to the sub

Loin the herizenta dircction and tho

significant sub blcock Informaticn ¢f a coded sub block that is

ncignbering in thoe veortiical dircection and deriving a contoxt uscd
for coding the significant differential ccefficient information
cf the diffcrential ceoflficiont that 18 a ccding targoel basced on

the index and the position c¢f the cifferential coefficient that

s tho ocding target. in thoe gub blceck thatl is the ceding target.

TTtem L5

A picture deceding dovice that decodes a biisiream in which
differential Infermaticn between a picture that s a decoding

target and a ploture that s a prediction target g partiticned

Inte a pourasity of sub blcecks, and the partiticned sub blocks

> piciure decoding device

o
CCrprisging:

a significant sub clock informa

significant sue blcck information that represeris whether or not

a.. the values cf differertial ccefficients belonging o the sub

bZecck arce zcre;

significant differential cecefficient informaiion decoder

that. docodes s lifforontial cocfficicont informai.ion

r‘?’

not the value of the aifferential

nat represents
cocflficiont s zore;
a differential ccefficient va.ue deccder that decodes the

the alflforential cocfliciont; ana



a corLoxi that derives an Laceox bascd on Lho

significant sub blcck infermaticon ¢f a deccced sub block
ancighbering te the sub bleck that 1s a decceding target Zn the
nerizeontal direction arnd the significant sub klock information

cf a decedoed sub plcock that L1s neighroring in the wvertical

directicn and derives a context used for decoding the significant

giffcrential cecificicenl. Infcrmalicn of the diffcrentiaZ

cecefficient that is a decoding target kbused on the index and the

o deccang

D_.

pesiticn of the ailffcrential ceefficiconl that Ls
target in the sub blcck that Zs the deccding target.

"ltem 167

Tre picture decoding de

ce according te item 15, wherein
the context deriver derives the nutual ly-different incexes 1 a
case where The sigrificart sub blcck irformation of the decoded
sub blcck that s neighboring in the horizontal direction is "1"
and the significant subbklcck infermaticn of the decceded sub kblccl
tnat is neighboring in the vertical alirecticn is "C" and in & case
whnere the significant sub blcck infermation 92 the decoded sub
blcck that 18 neighbering in the herizental directicn s "0 ang
the significant sulb block Infcrmation ¢f the decoded sub plcce
trnat 1s nelgrbering in the vertica. directicn i1g "1V,
Tltom
The pleture decoding device according te item 15, wherein

the contoxt adiffceorent indexes Zn a

the mutua’y

case where The sigrificart sub blcck information

=

sub bloeck that is noighboring in the horizontal direction is "CV



O
O

and the significant subblceck infermaticn of the deceded sub bleck

.

s neighboring 1n the vertical directicn is "OM and in a case
whore tho significarnt sub blceck inferrmaticn of tLhac docoded sup

blcek that is neighbering Zn the herizental direction 2 "1L" and

that is neighbering in the vertical directicn is "M,

The picture decoding device according te item 15, wherein

the cont.ext doriver doriv

the mutual_y=ciffcreat indexes in a
case wrere tThe sigrificart sub blcck irformatiorn of the decoded
sub bleck that is neighboring in tho horizontal direction is "C"

and the significant subblcck informaticn of the deccded sub blcck

tnat is reighooring in the vertical direction 1s "30", n a case
where the gsignificant sub blcck infeormaticn 22 the decoded sup
bleck that 18 nelghbering in the herizental directicn 1s "I and
the sigrnificanrt sulk block Infeormation cf the decoded sub plcck
that ig reighioring in the vertical directior g "C", n a case
whnere the significant sub blcck infermation 92 the decoded sub

blcck that 18 neighbering in the herizental directicn s "0 ang

the sigrnificant sub block Zafcrmation c¢f the deocoded sub plcec

oring i the verii direction is "M, ang in a

~ificant sub bleock informaitiorn of tho docodaod

wrore the sic

sub blcok that 1s neighboring in the horizontal direction is "1"

ey e 11." 1~~. N
Sona DALl KA KA T

and the stgnilficant sub blceck Infermaticn of the doce

18 nelygnbering In the wvertical directicn s "M,
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lhe gicture docoding dovico accordin

the ccentext deriver, in a

er

-

significant sulk block Zanfcrmaticn of

is mneilghboering In the herizental directicn s

jnificant sub bleocex infecrmaticn of

Is neighboring in the wvertical directicn

ntext rasced on tho pesition of

wnich 1s the deccding target, in the

sub block that is the doceding target.

“ter 720
device

cicture decoding according

n the context deriver, in a

o

‘n the herizontal

H

0
o
Q3
o

“

L o -
tho doceded sub hlcock

A

ig "0, dlerives

Lo oany

blocxk “nfermaticn ofF the decoded

Sirection is

wrere

case

" 1 "

arad

sub bl

O
AN

orae of
case
sub block

oo onpn
‘\J

and

EZE
Oo L1uams

bl o

<
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e e e
e

“hat

e

k that

tho diffcrential ceoefficicont:,

itoms
where the
“hat

the

siguniticant sup bleocxk infermaticn of the deccded sub blceck Zhat
ig neighboring ir the vertical directicn is "1", derives the

centext cased on the position ¢f the

R

g |

N =
PR Rvpe

.
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2

wnich the dec g target, the heri

sub blcck that s the gdeccaing target

victure d

“ =

t.o 20, wherein the contoxt dor

a——

bloex

2 - . - + (N
gigntficant st

horizontal dircction and

sub blcok Infermaticn of the deccded sub blo:

rtlcal

t.hao

in

zental directicn

nferrmation of the deccded sub bl

the

=

whore botn
cuk

signifi

tha

‘n the

,‘J,H\:m &)

t.ho

t

cant



prodotormined ct  the pesitiorn of iho

aifferentia. coe in the sub

b_cck that s the doccoding

~
~
)

Tterm 27

& Ite cicture decoding device accoording Lo any one of iioms
25 to 21, wherein the context ceriver, in & case where both the

N

significant st block Zafcrraticn of the decceded sub bleck that

[N

%

s nreighioring in the horizontal direction and the significant
sub bleck infcrmaticn of the doceded sub block that is neighkboring
_0 in the vertical directicn are "0V, derives the context based cn
an ccuaticn adding the pesitiicns of the differential cocificicont,

wnigh is tThe decoding target, in The horizontal ard vertical

Slrections S othe suk

L/

klcck that g the deccding target.

deriver derives the index based on

i}
7l
C
N
N
=
o
o
o
L.
o
t
=
D
Q
O
o
=t
0
X
/—r

oy

aca.cuatingeguaticn adding a va. he gignificant sub bl
Infermaticn ¢f the deccded sub blcck that i neighbering in the

Acrizental girecticn te a value derived by dourlirg the

20 significant sulk block Lafermaticn of the deceded sub bleck that
is nelghnbering in the vertica. directicn.
"ltonrm 247
A pleture decoding methed deceding a bitstrearm in which

aifforential nfeormaticon

that. s & decoding

-
7 L. +
A [

and a pleture that s a predicticon target s partiticned

inte a plura’ity of sub blecks, and the partiticned sub blocks



arc ccded in aprodotorminad seguenca, thapicture docoding method
cemprising:

decoding significant. sub lock information tthat. roprosenis
whether or not all The values of differential coefficients
belcnging tc the subk blecck arce zorce;

decoding sigrnificart differential coefficient information

that roprosonts whether cr net Lhe value of the diffcreontiacl

docoding the wvalue of the coocfficient; and

derivirg ar irndex kased on tThe significant sub block
nfcrmatica of a cocoded sub block thai is nolighoncring t.e the sub
blcok that s a deccding target in the herizental directicn and
trhe significant sub blcck infermaticon of a deccded sub blocxk that
is reighroring in the vertical directicn and deriving a contexs
used feor deccaing the significant Sfferential coefficient
infermaticn of the differertial ceoefficient Thal is a decoding

cgition of the differential

T

target baged ¢n the index and the

efficient that is the decoding target in the sub kloock that is

the gdeccaing target.
llem ZET

codinrg a biteZream in which

A victure decoding

aiffecrential Infcrmaticn between a picture that Ls a dcecoding

ot
I

arget and a plcecture that s a predicticn target 1s partiticned

Iate a pluraZity cf sub blcocks, and the partiticned sub blccks

are ccded In a vredetermined sgsecuence, the ploture deccding

pregran caus in g a ey Lo L. Per form:



coding significant sub clock information Lhat. represceris

i

or not all the values differertial ccefficients

N/
T

beZenging toe the sub blcock are zorc

~
L/
~a

decoding sigrificant differerntial coefficient information

that, roprosents whotheor cr nct the value of the differential

cecefficient s zerc;

docoding thoe wvalue of the differerntial cocifficicnt; anc

index rased on the significant sub block

C,
T
i~
;_l.
<
'_I.
=
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9
C
.

N

t.ien of a daocoded sub kblock that is noighbcocring e the sub

Inform:
blceck that is a deccding target in the herizental directicn and

the significant. sub bleck infermaticn ¢f a decedaed sub hlock “hat

vertical directicn ard deriving a conz

N
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ugsed for decceding the significant differertial coefficien

Infermaticn of the differential coefficlent that is a decoding
target based c¢n the inadex and the position ¢f The differential
ceefficient that is the decodinrg target in the sub klock that is
the deccding target.
Ttem 2%

A recepticn device that receives a bitstrear in which a

meving viclture 1is ceded and docodes the zeceivaed biliisirecam, tho

epticn device cermprising:

a roc coding data obtaired by

packetizinga bitstream Inwhich differential Infermaticn between

a picture ihai 1s a decoding targelt and a ciclure thal is a

N
-
“h

predicticn target is partiticned into ap ara ity o ub blocks,

anc thoe parititionced sub klocks arce a procoetoermined
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SQ@UCNTC;

a regstoration unit that restores tTne pitstream by
perfcrming packetl crocessing ¢f the roccived packetizod coding
gata;

a significant sub rlock informaticon cocccer thal docodes

significant sue blceck information that representis whether or not

a__ tho values cf difloront Lcients belonging o thoe sub
blcck are zerc frem the restered bitstrear;

agignificant diffcrential ceofficiont informaiion deocoder
that deccdes significant differential ceoefficient irformation
that. roprosonts whelher cr not the value of tho diffcorontial
cefficient Ls zerc frem the restcored bitstrearm;

A differential ccecefficient va . ue decoder “hat decodes the

va_ue of fthe differertial ccecefficlent from tThe restored

a cortext deriver that derives an Index based on the
gignificant sub blcck Iinfermaticn cf a deccded sub block that is
nelghbering te the sub block that s a deccding target in the
Acrizental direction and the significant sub klock information
cf a deceded sub blceck that L1s neighvoring in the wveriical

airvection and derives a 1TEXT UsH

aifforent.la’ cocofficiceont Infcrmaticn of the diffcreatial

cecefficlient that is a decoding target tased on the index and the

o

1 GeCeaing 3

pesiticon of the diffcerential cceefficiont that s U

T in the sub blcck that g the deccding target.
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A

Arccopticamothed of rocelvingarpitstrean inwhich a movi

ploture 18 ceded and ceccoing the received pitstrean,

cemprising:

receiving coding data cbhtained by packetizing a bitstream
in wnich diffcrential infcrmaticn between a picture that is a
deccding target and a victure that 1s a vrediction target is

iticned into a plura’ity of sub rlocks, and the partitionec

sub blccks are ccded in a predetermined seguence;

rostoring the vitstreoam by peorforming packei

the recelved packetized ccding datay;
decoding significant: sub nlock information that represeonis
whether or not all the values cof differerntial ceoefficients

ke cnging te the sub block are zerce frem the restered bitstrear;

decoding sigrnificart differential < “iclent information

it

tnat represents whether ¢r not The value of the different?
ccefficient s zerc frcm the restcered bhitstream;

Clal coefficient from the

I RE

3 N

]

decoding the value ¢f Lthe differ
restcered bitstrearm; and

derivinrg an irdex kased on the significant sub blocx
nfcrmatica of a cocoded sub block thai is nelighoncring t.e the sub

klecck triat is a decceding target in the herizenta. direction and

~atlicon of a doeceaca sub block ths

18 relcghroring in the vertical directicn arnd deriving a context

nfermaticn of the differential

the ndox and the




ceefficiont that is the docoding targoet i tthe sub klock thatl is

tne ceccaing target.

Tltem 287

len progr cf receiving a bitstream in wnich a

is cecded and decoding the received witstream, the

recepticn pregrar causing a cerputer te perform:

rocalving coding data cbte ; packetiving & bilstrzcam

in wnich differential Infermaticn between a picture that Is a

acceaiag target and a that. Zs a vrediclion target 1=
~0 cartiticned irnto a plarality of sub tlocks, and the partitioned
sub blcecks arc ceded 1n a predetormined sooucaco;
restoring the titstream oy performing packes processing of
thne recelved packetized ccoling data;
decoding significant sub clock information that revresents
T whetner or not all the values c¢f differerntial ccefficlients

belcnyging tce the sub blceck are zerc from the resteored bitstrear;

decoding sigrificart differential coefficient irformation

that represents whether or not The value of the differential
cefficient I8 zerc frcm the restered bitstrear;

Z0 decoding the valuc cf the dilfZererniial cocfficicnt Zrox the

ot €0 = o v o | - ey Y
restered bitstrear; ang

ar. irdex kasced on the signiZficani sub blocx

informaticon of a decoded sub block that is nelghocering te the sub

7o

5 a deceding target. In the herizeatal dirccticn and

block that -

+

25 thne significant sub blcck nfermation of a deccded sub block that

A

crtical dirzoecticn and deoriving a conioxi




is a decoding
target bascd c¢n the index and the position of thoe diffcreontial
cecefficient that is the decoding target in the sub kloock that is

the deceding target.
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[0177] 50 502 orihogonal

transferrmer/guantizer, 503 inverse gquantizer/inverse

fransfcrmer, 204 adder, Z0Z deoccdaed picture merex

So7 differential Infermaticn encceder, 508 predicticn information
2N

xncedcr, 509 mode deteormincer, 702 arithmelic oacceder, 70
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differential coefficie buf 02 codirng coniroller,

centext memery, ‘04 scan corntroller,
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Infermaticn coding centreller, G007 differential coefficient

va.ude coding corntroller, 708 significant sub block information

coding contreoller, E01 differential informat 8072
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guantizer/inverae tranafcermer, 802 prediction
Infermaticn decoder, 804 adder, 80F deocded pilcture mercry, 38056
precaicter, T00% arithmetic ceccaar, T002 alfferentia
ceefficicont pullor, 10C3 deceding controller, 1804 ceatiext: memory,

S008 scar controller, 006 sigrificant ceefficient iafermaticon

acceaing  ceontrellcr, L2007 diffcoreontial cocificicnt wvaluc

deccuing controller, ard T008 significant sue blcok information

.y

dooealing TG Lre__acr.
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1. A picture coding dovice thai vartiltiorns differontial
Informaticn between a picture that is a coding target and a piciure
that, is a prodiction target into a vluraliity c¢f sub blcotxs an al

aAl.l

cedes the partitioned sub blocxs in a predetermined seguence, the

piloture cecding dovicoe cexmprising:

a si

r\

gnificant sub locx Information enceder that codes
aignificant sulb blceck information that roorosents whether or not
a’ The values ¢f differertial ccefficients belonging 2o the sub
bZcck arc zcre;

asignificant ¢ifferential cecefficient informationr encoder
tnat cedes significant differential ceefficient infermaticn that
represents whether c¢r net the value of the differential
cecefficient is zerc;

a differential ccefficiert value encoder Thai ccdes the
va.ue ¢f the differential ccefficient; and

a context deriver that derives an index based on the
significant sub blcck Infermaticn ¢f a ccded sub block That i

acighbering to the sup klocxk that s

[l

Y

ccding target in the

nerizental direction and the significant sub block infe

cf a ceded sub bleck that rneighooring in (ko veriical dircction
and derives a context used for coding the significent differentia
ceeflficzient information of the differential cocificiceni that

a coding target based on the irdex and the wvegition of the

diffcrential ceoflficicont. that Ls the ceding target In the sub



b_cck that s the ceding targoet.
Z. A oilcturce c¢oding methed in which diffeorcential

Inforrmaticn between o

that, s

sub blccks,

prodotorrined

whctnor or

belcnging te the

Fa el
dats

codil

coding

deriving

Infermaticn

ble

~
s

significant

nelgabering in the

fcr coding L}

cf the gifferential

prod

not:

k that is

ne s

‘
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N

A

picture that isac ng target and a picture

ate

.

"

Okl

cticn targelt is partiti aal LN a p_ura_ity cfl

and the vartiticned coded in a

SQTUCNC
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o

e
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o, the pilcture ding mothed mprising:
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a rtext deriver that derives an index based or the
significant sub blcck Iinfermaticn of a deccded sub block that is
nelgnboering te the sub block that s a deccding target in the
nerizental direction arnd the significant sub block information
c¢f a deccded sup plceck that Is reicghporirg in the wverzical
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