16 June 2005 5 DESCRI PTION AN | MAGE DECODI NG METHOD AND AN | MMGEIRRSODIONS

APPARATUS 10 Technical Field The present invention relates to an inmage _
coding apparatus and an i mage decodi ng apparatus for coding and decoding
digital images and also relates to recording 15 nedia in which i mage

codi ng/ decodi ng prograns are stored. Background Art 20 One of known
conventional inmage codi ng systens requiFing reversibility is the MR

(Modifiedswdified Read) system whpg8chsppfge i n facsinmle applications.
However, since the MVR a systemis a systemin which processing is .
performed for the entire one frame input, 25 it is difficult to maintain

consi stency with another GPqiAgES j TET H 261 and ISO'| EC
MPEG etc. in which one franme I's %‘ﬂéél@%&eﬁg?ﬁ%%g prarality of bl ocks and

processing is perforned in bl BHGRDECODIRGUBPPARETIMMR (Mdi fied MVR) that
is an inproved version of 30 the MVWR systemis adopted as an verification
nmodel of MPEGA (1SO I ECITC SC29/ W51 N1277, July 1996). An i mage coding

syst em whidch Teichindes laFbagdf rane i mage i nto two-di mensi onal bl ocks
consisting of a 35 plurality 'of pixels and codes the image for each bl ock.

Performs coding by diving data into two parts: one is 16 June 2005 2 5
codi ng node data Whechpidudingat esvaetdier reia Pt Block, image c¢oding

apparatus and an image decoding apparatus for coding and
decoding digital images and also relates t¢ recording

15 media in which i_rriage coding/decoding prograxhs are stored.

Background Art

20 One of known conventional image coding systems
requiring reversibility is the MMR (Modified Modified
Read) system which is used in facsimile applications.
- However, since the MMR a system is a system in which
processing is performed for the e_n:tire rone frame input,

25 it is difficult to maintain consistency with another
coding system adopted. in ITU-T H.261 and ISO/IEC MPEG,
etc. in which one frame is divided into a plurality of
.blocks and processing is performed in .block units. Thus
the MMMR (Modified MMR) that is an improve.d version of

30 the MMR system is adopted as an verification model of

MPEG4 (ISO/IECJITC/SC29/WG1ll N1277, July 1896).

An image coding system which divides a one-frame
~image into two-dimensional blocks consisting of a
35 ‘- plurality of pixels and codes the image for each block.

Pe;forms coding by diving data into two parts: one is




conversion coefficient and whether or not a block has significance int
case that the input inage is a forminages which indicates the form ad
synthesis 10 ratio of the objects, etc., and the nmethod for coding pixel
values wthin the block, and the other is coding data of the pixel, values
within the bl ock. However, the coding méthod that perforns coding by 15
diving the abgue,imagee.blogk i) h ' mode. data that indicates the
codi ng made of sg?d bjgck and t&gc%a?gﬁgggﬁg%rﬁgﬁﬁg?ﬁecﬁix%?tvgﬁﬁg within
sai d bl ock hasvehnent probtameadiad tfhe pecbehiage, grddemdeocic mpdendata in
the created,gode I e ji.vel.y increases, deterigrating 20 its coding
efficiency in t%eg%gge Eé 4ﬁﬁ%§g§léptﬁ88? l?&ﬁ&ﬁnﬁﬂ&kﬁ$e ffét PEnot
quadr at ur e. cenvéoshthan <igpfiffiiceant iar tEegaidé camdt frodemingle, ihAgEeases

with one frame. 25 Disclosure af. Inventjon The objective of the present
i nvention i S"E“T%oaprsfé’\}:imdemaégr?sl %&%oﬂ%%r%%sf%ﬁﬁ PHagendBE8H? ng
apparatusd) thatiov bl phevestidde,cogidg, ebhicitarC)nd @il dEast keakhy 30
deterioratiqg.even for those jnages that contain nunmerous bl ocks W thout
movenent i nfBPEL i BT UtRiabht it EBRVELSFEn a@Gefieci dieTorisi gadingant
form etc wddia cmehkr piRel THe1 hL@AE 33 RGcapPatAt us of the invention is
an 35 imge decodi ng apparatus, conprising node decodi ng neans for
decodi ng codewords indicating the coding node of 16 June 2005 3 5 pi xel

bl ock to be decodeehederNd tBeC YAt MYt Glht performs coding by

15 diving the above image block into the coding mode data

novement is corrected for each block, presence or absence of 2glUafe?008
he

that indicates the coding made of said block and the data
concerning the pixel values within said block has the
problem that the percentage of the lock mode data in the
Created coded signal relatively increases, deteriorating
20 its coding efficiency in the case that blocks without
movement information, quadrature conversation coefficient

or significant form, etc, increases with one frame.

25 Disclosure of Invention

The objective of the present invention is to provide

-an image coding apparatus and image decoding apparatus
that will prevent the coding efficiency form drastically

30 deteriorating even for those images that contain numerous
blocks without movement information, quarature conversion

coefficient or significant form, etc within one frame.

. The image coding apparatus of the invention is an
35 image decoding apparatus, comprising mode decoding means

for decoding codewords indicating the coding mode of




assigns a codeword to each coding node; swi tching neans for swé Jung26085
codeword table according to a coding node predicted fromthe codi ng nodes
of bl ocks peripheral to said pixel block to be decoded; pixel val ue
decodi ng 10 neans for decoding a pixel value of said pixel block to be
decoded based on the codi ng node decoded for the relevant pixel block. The
i mge decodi ng apparatus nmay be such th the 15 said switching neans has

a predi otison giakiie o c8" W descbhes CouiREPANIENSENDELURRD 3 paabi nati on
of a plurality of coding nodes and a codeword table ich "assigns a
codeword to E£EHIBEdPNFIRTHOrdsdicd exeverding diwde ;prowd tidsrng melaatsi vel y

short codeworgd | epgtihnfialy 28 ;40 3N e cpcally dom pnant anong
a plurality of codi n m%desl o?%?ﬁ%gggn%ﬁﬁggi%ﬁggggiégigocgdfﬁ’lnﬁodes. An
i mage decodi Hgdgppardiesed conpe i Hiengarbdg 26ddecodi hijomkeansefiphededodi ng
codewords for .t he.codj. data . t.ens, of . pi xel . bl ocks to .be decoded in
quantity coﬁtro ersg%&%d?ﬁ%%% o%é%&ﬂurtﬁnﬁ?/ %?copcfexdél Bi5ck s e 4R the
area to Bé deeededfcol Bectiluebyp pixell wallue d€cedifgpieansibek decodi ng

pi xel val ues, of the pixel block to _be 30 decoded based on the coding node
decoded for P%e éeecfoedxpleéfr(ltga%?‘gelo%l Bgﬁ. Gﬂ?g"ﬁgnaﬁ‘éd%leéiﬁﬂ’loﬂﬁdap%‘? aftli€ may be
such that sardlevatie mecadiigckeans has a codeword table which assigns a
35 codeword to each of a plurality of arbitrary conbinations of coding

nodes and sets a relatively short codeword 16 June 2005
The image decoding apparatus may be such that the

15 said switching means has a prediction table which
provides the correspondence between a combination of a
plurality of coding modes and a codeword table which
assigns a codeword to each coding mode; said codeword
‘table provides a relatively short codeword length for

20 those coding modeé numerically dominant among a plurality
of coding modes forming combinafions of said coding

‘modes.

An image decoding apparatus, comprising mode
25 decoding means for-decoding codewords for the coding data
items of pixel blocks to be decoded in quahtity
correspénding Lo a plurality of pixel blocks inciuded in
the area to be decoded collectively; pixel value decoding
means for decoding pixel values of the pixel block to be
30 rdecoded based on the coding mode decoded for the relevant

pixel block.

The image decoding apparatus may be such that said
mocde decoding means has a codeword table which assigns a
35 codeword to each of a plurality of arbitrary combinations

of coding modes and sets a relatively short codeword




a 5 length for those codewords containing nunmerous node conbi ngg ijppe 2005
the sane nodes. An inage decodi ng apparatus, conprising node decodi ng
means for arithnetically decodi ng coding nodes 10 of the pixel blocks to
be decoded using a probability nodel which assigns a determ ned appearance
probability to each coding node; switching neans for sw tching said
probability nodel according to the codiﬁg node predicted fromthe coding

nodes of Bl oqksaRRr FPRe j I X - e _decqded; pi xel

val ue decodi ng %éans;?o§ﬁ$%%gg§%ﬁgm? eeg?ééﬁﬁ%gfégégggugap 8%ixel bl ock in
the coding FEBEIgREbRIRY Fortheaisamsi nelebl ocks. The i mage decoding
apparatus nmay be such that said 20. swi tching neans has a prediction nodel
tabl e which provides the correspondence between a conbination of a

plurality of codifg ¥eis danpdangr ebpbraity, medelriviihghmoassi gns an
appear ance p plity t h_.codj ng. node; ai d . probability nodel

provi des reIg??€£+§éﬁ¥%1853%%bBééggﬁgglféiiﬁﬂﬁ%qogﬁgﬂoFoah%%émﬁ%ﬁing nmodes
nunericallty oflonheanixemingckspkur béi dycafed ediing EOPESHLOY 14 Y
conbinationsmgéefaiqiﬁpding nmodes.. A conputer program product,” conprising
conputer 30"Feadabls mEFSaHF S fr et T BPRSEEBRE R o PReaist iftar

instructing Bo cermpuicidipoReaser skotdenrfacaie eadewpldoniffligcay ng the
codi ng. node_of i xel bIoEk to be decoded wusing a coding table which
assigns a cogﬁﬁaéhf §YeBRAS cBaFA A HIIEC $88oRadERGrede inrsdigteidon means

for 35 i nstredn Rged coANRY! B6AOE WL INVYcUC 8 LR SR G, GadeRide
15 Dblock to be decoded; pixel value decoding means for
decoding the pixel values of said pixel block in the

coding mode decoded for said pixel blocks.

The image decoding apparatus may be such that said

20 . switching means has a prediction model table which
provides the correépondencé between a‘ combination of a

. plurality of coding modes and a probability model which
assigns an appearance probability to each coding mode;
said probability model provides relatively  high

25  appearance probability for those coding modes numerically
dominant among a plurality of coding modes forming

combinations of said coding modes.

A computer program product, comprising a computer

300 readable medium; first program instruction means for
instructing a computer processor to decode the codeword
indicating the coding mode of a pixel block to be decoded
using a coding table which assigns a codeword to each

. coding mode; second program instruction means for
35 instructing a computer processor to switch said codeword

table according to a coding mode bredicted . from the




tabl e according to a coding node predicted fromthe 16 June ZOQQ% 55
codi ng nodes of bl ocks peripheral to said pixel blocks to be d 358622005
third programinstruction neans for instructing a conputer processor to
decode the pixel values of said pixel block to be decoded based on the
codi ng node decoded for said pixel block; and wherein 10 each program
“instruction neans is stored in said nmedisum in executable form and | oaded
to a conmputer nmenory when executed by the associ ated processor to operate

the conpdt ecodisuanedapueErbpeoks ampirdduet, toorpidsphgeh Iwonpust o

readabl e nedidm fi I 0g KNSt ruc n ns_far. instructing the
conput er processoé %%??ﬁ% th%ggFgalI%ﬁgéﬁg%bdgEﬁﬁér%ékﬁ?ﬂ; node" of O6ixe|

bl ock to be dastdedtingi iy soppobabi Iptocemmdel whi clecesisl goise apiappear ance
20 probabi |t e { ng. hogde; .second program ipstruction ans for
i nstructing a%lggﬁpggirg%g%c 5$%r P%OCEMFPCR”§a?%F?ﬂ?ﬂLﬁﬁ??#yoﬂn& F
accordi ng tocbHéngodicny dededqt edoet editir amsidle Bodbg ERAesyHfrellhocks
o be decoded; third program 25 instruction

periphergl Lo ﬁaid i xel .bl ock E , !
means for ins??ucpfﬁgrgmcdﬁﬁgFBF ProcBE’RF 8 S§eEsde ifh&3FrxdreNHlues of
sai d pi xel bliockxteubebleceded ahasedaqsdthe codidgpurade dacedednbar said

pi xel bl ock; and Wgerein gach programinstruction neans is stored in said
medi um i n exBPCTABTR O mtASd PERAEtRERS cHFIGEEFC80 HemIBELAten &Recut ed by

t he associ at esinpitagxessor to operate the conputer.

15 A computer program product, comprising a computer’
. readable medium; first program instruction means for
instructing the computer processor to arithmetically
decode the coding mode of a pixel block to be decoded
using a probability model which éssigns an appearance

20 'probability to each coding mode; second program
instruction means for instructing a computer processor to
switch said probability model according to the coding
mode predicted from the coding modes of blocks peripheral

to said pixel block to be decoded; third program

25  instruction means for instructing a computer processor to
decode the pixel values of said pixel block to be decoded
based on the coding mode decoded for said pixel block:;
and wherein each pfogram instruction means is stored in
said medium in executable form and loaded té computer

30 memory when executed by the associated processor to

operate the computer.

An image decoding method, comprising the steps of
: dgcoding the codeword indicating the coding mode of a
35 pixel block to be decoded using a coding table which

. assigns a codeword to each coding mode; switching said




An i mage decodi ng net hod, conprising the steps of decoding the, codewo
i ndi cating the coding node of a 35 pixel block to be decoded ulsér#é"@ 5605
codi ng tabl e which assigns a codeword to each codi ng node; swtching said
16 June 2005 6 5 codeword table according to the codi ng node predicted
fromthe codi ng nodes of blocks peripheral to said pixel block to be
decode; and decodi ng the pixel values ofg said pixel block to be decoded
based on the codi ng node decoded for the relevant pixel block. 10 An inmge
decodi ng et K6geveshpriahkry eheosdibps 6b tderodidgng hewdedewrdidted t he
codi ng data i xel C Ln_quantity corresponding to a
plurality of ergﬂxéﬁeb:ygﬁégi E}ngld“ggeg?i %S!?fdﬁ]ésa gﬁl}t%e aYel Gtec'cos(:f'eléioiqslxegi

col | ectivel yblan# decbdi dgcblie: paxdldeamldiay ahespidebi x€luedlafcleatia be

decoded based. . t di de decogde or the rel evant pixel block. An
i mge decodi %g&%%t %l ,&f:o:{m%’ri ?ngg?%oe eéfebgs‘onﬁd R dHe hAREHEAI MP9§ecodi ng
t he codi ng nodeodédafpt xethe btdicivantopbreUesDsie, usi ng probability nodel
whi ch asa' gns an appearance probability to each codi ng node; swtching

said probability nodel according to the coding node predicted fromthe

codi ng nodes of bAncksmager igheidhgt IedhcsBi dedthpedl s Bl0Cknd 0sbgpdeggded; and
decodi ng t he val ues of saig pi xel bl ock to be 'decoded in the coding

node decodeddggéﬁ)’(&lflﬁ% Fhe ARV Yk ef ol k. cHingF dadec fpiriigsloblprkwi ngs
to be decoded in quantity corresponding to a plurality of
pixel blocks included in the area to .be decoded
15 collectively; and decoding the pixel values of said pixel
block to be decoded based on the coding mode decoded for

the relevant pixel block,

An image decoding method, comprising the steps of

20 arithmetically decoding the coding mode of a pixel block
to be decoded using probability model which assigns an
appearance probability te each coding mode; switching
said probability model according to the coding mode
predicted from the coding modes of blocks peripheral to

25_ sald pixel block to be decoded:; and decoding the pixel
values of said pixel block to be decoded in the coding

-que decoded for the relevant pixel block.

‘Brief Description of Drawings




16 June 2005 7 FIG 1 is a block diagramof the inmage coding tem t
relates to the first enmbodi nent of the present invention; Fl G@r’é‘n@ EB%5

functi onal bl ock diagram of the node data 5 coding section provided in the
i mage coding systemin the first enbodiment; FIG 3 is a configuration

di agram of the code word table prediction table contained in the node data
coding section; 10 FIG 4 is a diagramshow ng how a frane inmage is

divided into sections; FIG5 is a diagram show ng the codi ng nodes of a

bl ock to be cod n eri pher bl ocks; FIG 6 is a diagramshow ng the
pi xel val ue stat Eé 25 %gﬁf’qblddﬁg?é?f“d?% #Q%ﬁéﬂasﬁ GoP R g SaY%F% ram

Chowi no cogs ¥0L 45 y0ep Lhe el s 2 1Moot 0BT BRI SRR e vor ds

according to thée "present |nvent|on
when t he gﬁvah%@shom in FIG 6 are inmage- coded accordi ng to a general
coding system FIG 8 is a block diagram of the inage decodi ng- system of

t he second enbodinent 0 af henptesel bn\wIK ti@fabgreﬁﬁ of Phksmaabugthonal
bl ock di agram of the npde data 25 decodi ng section provided in the inage
decodi By syefdng iseahioBepuoyidedbdimetbe imdlded dfdisgaslylsdedm dimgr am of

the i mage coding system
the first embodiment;

FIG.3ris a configuration diagram of the code word
table prediction table contained in the mode data coding
section;

10 - FIG.4 is a diagram showing how a frame image is
divided into sections;

FIG.5 is a diagram showing the coding modes of a
block to be coded and peripheral blocks;
| F1G.6 is a diagram showing the pixel value status

15 of each block in one frame:

FI1G.7A is a diagram showing code words when the
blocks shown in FIG.6 are image-coded according to the
present invention:

FIG.7B is a diagram showing code words when the

20 blocks shown in FIG.6 are image—coded according to a
general coding system; |

FIG.8 is a block diagram of the image decoding

. system of the second embodiment of the present invention;

FI1G.9 is a functional block diagram of the mode data

25 decoding section provided in the image decoding systeﬁ
| in thé second embodiment:

 FIG ._10 is a block diagram of the image coding system |




16 Jurie 2005 of the third enbodi nent of the present invention; &L}G 11 ib
configuration diagramof the code word table provided for the 1 Q’é‘ecgg £

systemin the third enbodinent; FIG 12 is a diagram show ng an exanpl e of
the pi xel value status of each block with respect to an i-mage to be
coded; FIG 13A is a diagram show ng code words when the block in FIG 12 is
I mage-coded according to the present 10 invention;, FIG 13B is a diagram
showi ng code words when the block in FIG 12 is inmage-coded according to a

general cqg \ ' 4 is, black.diagramof the i e decodi ng
system 158?h3?le?e%¥£er§ tgglgtohdéinfeorﬁhﬁ%e%oedi Y1 tlﬁ'é’ed}”%sg%lﬁf i nventi on;
FIG 15 is a concepguah ¢kagr . f | cOgi : G 16 is
a configuration digg?émﬂg?gt%g%gggﬁﬁcdeﬁ %%r%‘ga ?I%‘??/r?%(gﬁgceb%géd in the
fifth embodabart paiowided pEeEete | IWLGEI 863 iNldCsY% dein & 15 GHESBH £ryi ew of -
the recording medium that stores the inage codi ng/ decodi ng. program t hat

rel at es toembheddimart enbodi nent of the present invention, 25 and FIG 18 is
a schemmtic diagramof the network that distributes the inmage

codi ngPdecodi ng p¥®gt dnt Hf2 e gl $howdRs an example of the pixel

value status of each block with respect to an image to
be coded:

.FIG.13A is a diagram showing code words when the
block in FIG.IZ is image-coded according to the present

10 invention; -

FIG.13B is a diagram showing code words when the
block in FIG.12 is image-coded according to a general
coding system;

FIG.14 is block diagram of the image decoding system

156 that relates to the fourth embodiment of the present
invention;
‘ | FIiG.15 is a conceptual diagram of the arithmetic
coding method;

FIG.16 is a configuration diagram of the appearance

20 probability table used in the £ifth embodiment of the
present invention: | |
. FIG.17 is a schematic view of the recording medium
;hat stores the image coding/decoding prdgram that
relates to the sixth embodiment of the present invention,
25 ‘and
FIG.18 is a schematic diagram of the network that

distributes the image coding/decoding program of the




9 preantrinvenfion. Best Mode for Carrying out. the Invention wﬁig
reference now to the attached drawings, the .5 enbodi ments of tHeJsN&s2R0S
invention are explained in detail below (First enbodinment) FIG 1l shows a

bl ock di agram of the inmage coding systemthat constitutes the first
enbodi nent of the 10 present inventiorg. The inmage codi ng system shown in

said figure conprises coding node judgnment section | .that outputs the
codi ng node data which indicates the coding node of a pixel block to be

coded, nodg,dad g, £04L04,88¢,{ on 2 that generates node data code words
using a 003% wor d 1% fabl e ﬁ%ich wi || be described later, block data coding
section 3 that generates a code word for the pixel value wthin the pixe
bl ock, and multipl exing section 4 that generates a coded inmage signal by

mul ti pl exi BegtheMedeefowochregaigi ot hdorevdataoand the code. word
regarding 20 the pixel value data. Here, code 11 indicates a pixel value
signal of a bl ocHith zediegidmde i mput tionthe divtalededbWrtdveibyock tHievi si on
bl ock ich is not shown in the figure; code 12 indicates the codi ng node
dat a of°t hE™PRAIRenESCRE EHGe PSSR daved tien cotle wemd.abyadding 25 t he

node dat a; 14 indi cates the code word regarding the block data; code
15 indiCatgg%%ggbéﬁﬁﬂ?ﬂage signal of the digital input imge divided into

bl ocks. 16?496 Wb odPuent)

FIG.1 shows a block diagram of the image.coding

system that constitutes the first embodiment of the
10 preéent invention. The image coding system shown in said
figure comprises coding mode judgment section 1 that
cutputs the coding mode data which indicatés thehﬁoding
mode of a pixel block to be coded, mode data coding section
2 that generates mode data code words using a code word
15 table which will be described later, block data coding
section 3 that generates a code word for the pixel value
-within the pixél block, and multiplexing section 4 that
generates a coded image signal by multiplexing the code
word.regarding.thexnode data and the code word regarding
_2Q ‘the pixel value data. Here, code 11 indicates a pixel
value signal of a block of a digit#l input image divided
by the block division block which is not shown in the
figure: code 12 indicates the coding mode data of thé
pixel block; code. 13 indicateé the code word regarding
25_»the mode data; code 14 indicates the code word regarding
‘the block data; code 15 indicates a coded image signal

-ofithe_digital_input image divided into blocks.




FI G 2 shows the functional block configuration of npde data cogj section
2. As shown in FIG 2, node data coding section 2 conprises m)dlgéggﬂ?ﬁm%

storage section 21 that stores codi ng node data, npde data read section 22
5 that reads codi ng node data of blocks.peripheral to the block to be
coded, code word table prediction tableg3 consisting of a plurality of
code word tables, code word table selection section 24 that selects the
optimal code word table; and coding section 25 that codes node data 10
based on the codepwor : nyact yal f. code word
table prediction tal??g%%ttﬂf sc,%u}éé?g‘r%ggat Rgt%"?ﬁé"%fc%{%gag fol%cggfncy may
be i nprovechdie ath s tdd Wi g CHEBLNBL 9N A8fsh&@n "D er 8t 8 Oholikeaalkzeady
coded peripheral blocks 15 and a plurality of code word tables which
contain diddd&ieatseotioy pattmpriseEhacdpedaitn s afrdfe savde oeodiing
system configured above is explained below Firstly, the digi-tal input
i mge, as dh&in StPres opding pedet fakees moglemdatformetd one chaoni adi cat es
t he forg’n or . the raisiomtﬁ_ Sént hesis of a normal color signal or object
wher ei r” on&PALFEY 138 rReder 8atRoPLZBAPSKSVPSIBER RETaAd teethecal N
|l i nes. The r digital i-nput ima I,s, divided into a plurality of
pi xel bl ocEg%%n%{jg%Jgjeof%hhocl"lgﬁgntwé’ll%ﬁ\tpﬁ%‘T spﬁﬁgl\?é:rjt‘?rba?g'ﬁlﬁi f8s by the
bl ock di vkghen il -a¥hich i hawp, J QL Pi e signal
11.of the resulti r?g}p%idgla gﬁ??ﬁ‘lﬁtsf. nputad%G t?ﬁ{e "3 J'Epsll&(g&e M@L&

table selection section 24 that selects the optimal code

word tab;e,‘ and coding section 25 that codes mode data
10 based on the code word table.

FI1G.3 shows an actual example of code woxrd table
prediction table 23. It is designéd that the céding
efficiency may be improved by adjusting a c;)mbination
of the mode data of the already coded peripheral blocks

175 - and a plurality of code worrd tables which contain
different coding patterns.

The operation of the image coding system configured
above is explained below:

Firstly, the digital input image, as shown in FIG.4,

20  constitutes form information that indicates the form or
the ratio of synthesis of a normal color signal or object

- wherein one frame is configured from horizontal M pixels
and vertical N lines. The one-frame digital input image

is divided into a plurality of pixel blocks made up of

25. horizontal m pixels and vertical n lines by the block
'_ division block which is not shown in the figure. Pixel

.value signal 11 of the resulting pixel blocks is input .




to codj ng node judgnent section 1 and bl ock .data coding sectiag @3 Coﬂbﬂ%
node judgnent section 1 determines the coding node of that pix HNéc
fromthe pixel value data 5 of the pixel block at position (i,j)
(hereafter described as POS (i, j)) . In the case of a nornmal color signal,
the presence or absence of novenment cdidrection and the presence or
absence of quadrature conversion coefficient. are determned, and in the
case of a formsignal, the 10 presence or absence of a significant formis

determ ned., ., | De G of' bi n i a ecnbe t hree
statuses: (2 &ﬁ lg Xe iﬁu?ﬁgleb’l o%l?car{%go fa%f“%) t?(L )"‘a?f’dﬁin?el s are
white pi xels%cfgnbchk pi xel s and white pixels are i xed Therefore
there are three coding 15 nodes A, B, and C corresponding to three

statuses, respecbiddely mdde gaalgm@xf@o@e@hbhe PigstePhegksatefd™®S (1,])
S descrlbed hereafter as MODE (i,j). Coding node judgnent .section 1

out put s detcsrdni e chdviZDE H thia)t paxeidblodat greadihe e&lklotaduandabkock data
codi ng section 3. 20 Mode data codi ng section 2 selects the code word

t abl e cor ré@péhélng@b INODEK (3t pp sfirtimn K4 ,ciodé heareh £t abl de pretibedi on
tabl e shown | ? 3.to enerate a code word regarding the node data. The
met hod of ééd fre Jr?dore e Sas@iof feforpabalkenisigeadw tha node

dat a gogiengogggau&@@sggpgﬁhg B R
presence or absence of quadrature conversion coefficient
are determined, and in the case of a form signal, the

10 . presence or absence of a significant form is determined.
In the case of a binary image signal, there can be three
statuses: (A) all ﬁixels in the block are black pixels:
(B)all pixels are white pixels: (C) black pixels and
Whitepixelsaremixed.Therefdre,therearethreecoding

18 modes A, B, and C corresponding to three statuses.
.respectively. The coding mode of the pixel block at POS
{(i.,J) is described hereafter as MODE (i,3). Coding mode
Judgment section_l outputs determined MODE (i, 3j) to mode
data coding section 2 and block data doding section 3.

20 : Mode data coding section 2 selects the code word
table corresponding to MODE (i,3j) from fhe code QOrd
table prediction table shown in FIG.3 to generate a code

- word regarding the mode data. |
The method of coding the mode data is explained in

25 detail below:

In mode data coding section 2, supposing that the

coding mode of the pixel block now to be coded is MODE




i, jy , it is possible to predict MODE (i, j) fromcoding no

i-1,]), MODE (i-1,j-1) and MODE (,J-1) of the already coded p\dizP“BEQQs”
PCS (i-1,j-1), POS (i,j-1), PGS (i-1,j)) peripheral to the pixel block at
PCS (i,j) as shown in FIG5. That is, when there are three codi ng nodes

, B, and C, in the case that MODE (i1%,j), MODE (i-1,j-1), .and MODE
I,j-1) are all A there is a high probability that MODE (i,j) wll also
be A" 10 In typical conventional node data coding, a specific code word

is provided {of)each pf £98kNB1RECErei F MED d; a £ | |
assigned according to thlg& codi ﬁg m%geﬁé%rm ne%.(air‘;h%? ifsglﬁo%\?éqgﬁz set of
the code wordesfMoDHI 0g-0pde .AM(:(nmle(y\oigjofl)cgd{mg_qGWe(ﬁ,?ngj)lgfcode
word of coding node Cis prepared beforehand (code word table) and the

code word fidye tabreadyespded ryizeddblgakde( Posextiractpdl ppdrpogt put. I n
addition taq that the length of each code ward is fixed at -the sane |ength
(number of WitE)1) 20PAS Ehown I Mez Bphenaihsoptdsemiiel drtook, ak
plurality af,.code rd tables are provided in the code word table ,
pr edi ct‘%’ongpgle\la% gﬁrrg?’é’ﬁ’é’cijfr? cfgﬁﬁdéwvord tabl es include code words of
a short code wor ngth. .lnt se_th t he codi.ng node of bl ocks

25 toﬂtlhg g%dcl?ht%}.l b?%%%eariesqﬁtbrﬁﬁ? ngd %B%F‘a’%f%p%ci rc node,

peri pher al

(e Spe 22, I b 85 12 05 P e tina i e o
and MODE (i, j-1) are all A, there is a high probability
that MODE (i.j) will also be A.

10 . In typical conventional mode data coding,‘a
specific code word is provided for each of coding modes
A, B and C and a code word is assigned accordingrto the
coding mode determined. That is, only one set of the code
"word of coding mode A, code word of coding mode B and

15 code word of coding mode C is prepared beforehand (code
word table) and the code word for the corresponding
coding mode is extracted and output. In addition to that,
the length of each code word is fixed at the same length
(numbe; of bits).

20 : As shown in FIG.3, in the present invention, a
‘plurality of code word tables are providéd in the code
word table prediction table and some specific code word
tables include code words of a short code word length.
In the case that the coding mbde of blocks peripheral

25 to the block to be coded is inclinped toward a specific
"mode, there is a high probability of the block to be coded

being the same as the specific mode, and thﬁs the code




word of the specific node is set shorter than the code word oftgther
codi ng nodes.. To be concrete, in the case that the codi ng nodel® JHUNe2005

peri pheral blocks is inclined toward A, the code 5 word of coding node A
is set to "0" (code word length = 1 bit) ; the code word of coding' node B
is set to "10" (code word length = 2 fgts); and the code word of coding
node Cis set to "11" (code word length = 2 bits). In the case that
nunerous B's are included in the coding 10 node of the peripheral blocks or

in the caseybpat oRURBIOUS e & 187 £olgACk uded .i n.y dj he
peri pher al blocﬁs, theqﬁg%e m%? ?g%géﬁ %%%ﬁ%ﬁ%%%%gc¥ﬁggn§§%:ggée codi ng

nmodes is sevoshobtren.tidrecdatagtaddyk section 2 stores the node data sent
15 from codi ng node judgnent section 1 in node data storage section 21 to

make it easy to &tylhe ecohereddi.ngmuodse ¢aber rp€totd ¢beihboslede
peripheral to the block to be coded. The node data of the pixel block is
stored in the thRpRerbRbesede bdomking s d.rsal inetotkwarthAn the toawe. 20

When bl gck positign PQS (i,j).of the block to be coded is input, node data
3.1 ofe ?gaﬁg(ﬁﬂﬂ ﬁﬁgdﬁnee_ésm &el Py, {(Pode (yend femp,tband MODE

read sectio
.J) from

i -1 | 0S| PCS (i-1.-1).. POS (i.j-1), POS (i1
gr;)dje dZit aats=t (ljir g’g'gt g'gﬁé%ggégegﬁag& ngsc %%“é‘ééjc%d%svxﬁ?a Félbl éojsel ection

section 24.(dndle wyrd iéﬁbﬁ;@hs-@lfcﬂii%) .S%S&‘)ﬁl%“ éﬁ,lae%% t9F 589§ d
table. set in association with a conbi nation June g
mode C is seft to "11" (code word length = 2 bits). In
the case that numerous B’'s are included in the coding
10 mode of the peripheral blocks or in the case that numerous
C's are inciuded in the coding mode of the peripheral
blocks, the code word length of the respective déminant
coding modes is set shorter.
Mode data coding section 2 stores the mode data sent
15 from coding mode judgment section 1 in mode data storage
‘section 21 to make it easy to acquire the coding mode
information of the blocks peripheral to the block to be
coded. The mode data of the pixel block is stored in the
position corresponding to said block within one frame.
20 When block position POS (i,3j) of the block to be
"coded is input, mode data read seétion 22 réads coding
modes MODE (i-1,j), MODE (i-1, j-1), and MODE (i.j-1)
at block positions POS (i-1,j-1), POS (i,j-1)., POS
(i-1,3j) from mode data storage section 21 and gives them
25 to code word table selection section 24.
Code word table selection section 24 selects the

- code word table set in assoclation with a combination




14 thdt matches the conbination of coding nodes MODE (i-1,j),
(i-1,j-1),and MODE (i,j-1)of the peripheral blocks from code VJ(YEP(BE%ZQO5
prediction table 23. For exanple, in the case that the codi ng nodes of the
peri pheral blocks ff 5 are(A AA,(AAB,(AAQ,(BAA,(CAA,(ABA,
or (A/C A, the code word table of (A=@4 B=10, C=11) is selected. The ,
exanpl e above.is the case where coding node A of the peripheral blocks is
dom nant. In the case that coding node B of the peripheral blocks is

dom nant, thetlfa . (A=10, . Br — | cted,, and in
t he case that cod?%g%n%gggg%?é?ﬁghﬁérﬁi&pﬁgrcgq-%?c%goﬁés @I%gkningﬁg,)‘the code
‘wor d .t abl eMODE( f£10,, jBIN, aGaoDES( SE4 eet el tHepeedemorsh Akl &csel ect ed
according to the node statuses of peripheral blocks i's given to coding 15
section 25frPRusodeharqresiabléenpeatietidd ovsblée280dpowokeaniabe ¢ Used

for coding of npde data to be switched adaptively according to the coding
node st at usBstRf cafe thisdy bheitedkag modesdifidheepeirdpl2rabidodie node

dat'a of5 t he_bl Ck%h%? be coded based on the sel ected code word table. Now,
in t he %cas?* EHdt- codt 1y Bdeel & rbu€ ) £ r Bn Redilng( Cnddd) .j (BgBedD) secti on
1is A an he, cade swo table in fromcode word_t abl e sel ection
section 2?10%5 Ago,ﬁ)B:%gl,e %%éee 8:0%% t \’/\gr =0p F5ifut Gﬁtl:l Het ef or e,
n the casfsidatedl0pks HeEhBIS! ot 14NhoIAHE LR £33 % fEdiles 2

dom nant node an
A of the peripheral blocks is dominant. In the case that

coding mode B of the beripheral blocks is dominant, the
10 code word table of (A=10, B=0, C=11) is selected, and

in the case that coding mode C of the peripheral blocks

is dominant, the code word table of (A=10, B=11;'C=0)

is selected. The code word table selected according to

the mode. statuses of peripheral blocks is given to coding
15 section 25.

Thus, the present invention allows the code Word
table uséd for coding of mode data to be switched
adaptively according to the coding mode statuses of
peripheral blocks.

20 Coding section 25 codes the mode data of the block
‘to be coded based on the selected code word table. Now.r‘
. in the case that the coding mode input from coding mode
judgmenf section 1 is A and the code word table input
from code word table selection section 24 is (A=0, B=10,
25, C=11), code word = 0 is output.
Therefore, -in the case that blocks peripheral to

‘the block to be coded includes a dominant mode and the




16 Jume 2005 15 node of the block to be coded matches the donmi{RyABLO05
a short code word is generated. Suppose that the coding node status of each
pi xel block of a frame image is as showmn in'FIG 6. If the code 5 word
tabl e can be changed adaptively accordiypg to the codi ng node statuses of
peri pheral blocks as in the case of the present invention, the code word

| ength of the hatched block in FIG 7A becones shorter, and thus the

codi ng efficiency can be inproved. On the other hand, 10 in the case that a
frame i mgacabe siownd blldk Go secodadd wmaithhdha HodE midntahbaeyi th only
one set of (A=O B=10, C=11) fixed, the coding result wll be as shown in
FIG 7B. B Skpbbsepdabmgn&uﬂst@eneUQUQﬁxﬁficiency I's reduced conpared
to the code word shown in FIG7A. 15 If A or Bis input as the codi ng node
regardi ng the pﬁképoﬁl%@% s qedinaf pedecsdiaty otk garlyiehtelsect i on
1, block data go ection 3 stops codi.ng of, the pixel _val e of the

bl ock to bgac%"g% fn%h%é:ai"%e Sedfsds A7 S @ﬁI%oﬂrnban]a‘éscﬁ &nd B.

all pixels b k,.ar (o] fore ecodi ng of the
pi xel gfocfgbgé h"(E\)E!s%lp Iégg\n % (;%n % édggtté%eal dlnaqs% ofghgdl ng

mode C, thgopis: mqqm\s@égt%ftdsr@s W@%‘éﬂfbh@faiogfgcﬁ sgdfﬂ &g dhgecode

word regarding the block data is output. 25 Multiplexing section 4
mul ti pl exesft idecqimesend inegartdidly, ttremedadiaicrai 1 Bnblte @axdecnerd
regarding the block data to output a coded inage signal
hatched block in FIG.7A becomes shorter, and thus the
coding efficiency can be improved. On the other hand,

10 in the case that a frame image as shown in FIG.6 is coded
using the code word table with only one set of (A=0, _B=10 .
C=11) fixed, the coding result will be as shown in FIG.7B.
It is observable that the coding efficiency is reduced
compared to the code word shown in FIG.7A.

15 . If A or B is input as the coding mode regarding the
pixel block at POS (i,j) from coding mode judgment
section 1, block data coding section 3 stops coding of

" the pixel value of the block to be coded. This is because
in the case of coding modes A and B, all pixels in the

20 block are black or white and therefore decoding of the
'pixel block is possible with only thé mode data. In the
case of coding mode C, the pixel wvalue of the block to
be coded is coded and the code word regarding the block
data is output.

25 Multiplexing section 4 multiplexes the code word

"regarding the mode data with the code word regarding the

block data to output a coded image signal.




16 June 2005 16 As seen above, the present enmbodi ment provi des{@ june c2{005
plurality of code word tables to convert individual node data to a code
word in association with the codi ng node - statuses of peripheral blocks and
assigns short code 5 words to. a domn node prevailing in the peripheral
bl ocks, thus allow ng the code word tables to be swtched adaptively
according to the codi ng node statuses of peripheral blocks. On the other
hand, instead of handing over the 10 content of the code word table

sel ected by code &#®rgeenbhboves| dite @presehitoembbdiment pgosaddHnm 25, it

Is al so posii ble to notifg only the nunber of the selected code word
table to coBi H§"=§é&1ﬁ 8& 98deowpRd: tabdpAgteezonvar t2Enday iidhweok pordat e t he

content of & gacggeam(gg tablé 15 sggci fied with a nunber from code word
tabl e predictron  tabl e®23¥ FEnbBdPfERCIAL ML Bith Bhe| seRiddagiose of the

| mage decodi S l,at.es t he .second enbodi ment of the
pr esent inséeﬁ'tgf:g%.gsl ﬁggdﬁ#‘?féﬁ%gl ﬁ?ec’és]gsrreagfigﬁlglsslgéks $HBEE iGP%%he first

enmbodi mént whwae 8. Bl Gohid £nBSRbARC Y IE: Jumers bheir
expl anations are onmtted here. This ?‘rir‘:age eco |%%n§/\j§ e%]g%#’r%rgfgés de 25

nul tipl exi rfgleeksi drhdd alladwsegatieé o ddiecrale ataleh toepar s Pgchiheg node
data and the code word regarding the block data fromthe coded | mage

signa], nmoddartivebyjaseoaobtng to the coding mode statuses of
peripheral blocks.

On the o6ther hand, instead of handing over the
10 content of the code word table selected by code word table
selection seqtion 24 to coding section 25, it is also
possible to notify only the number of the selectéd code
word table to coding section 25 so that coding section
25 may incorporate the content of thé code word table
15 specified with é number from code word table prediction

table 23.

(Embodiment 2)
FIG.8 is a block diagram of the image decoding.
20 SYStem that relates to the second embodiment of the
- present invention. fn said figure; fhe séme signals as
.those in the first embodiment' shown in FIG.1 are assigned
'thesamenumbersandtheirexplanationsareomittedhere.
This image deching system comprises de-
‘25 multiplexing sectionlBI that separatés the code word
-7regarding the mode data and the code word regarding the

‘block data from the coded image signal,.modé data




17 decodi ng section 82 that reproduces the coding node data of4g I;;Smg §9b5
bl ock fromthe code word regardi ng the node data, and bl ock data decodi ng
section 83 that reproduces the pixel value within the pixel block in the
node 5 indicated by the reproduced nodejdata. FIG 9 is a functional block
di agram of node data decoding section 82. Mde data decodi ng section 82,
conpri ses decodi ng section 91 that decodes the code word of the node data,
node data storage section 92 that stores 10 the node data of the decoded

pi xel bl ockdespditndatect tad 83echavrdBrohiaercatds thaisipmneodarade adat a,
code word table prediction table 94 that conbi nes the node statuses of
peri pheral Y §d1&s Pixade & Hawmitem Hihe icade beoxikoosiear ding tbeemaded

t abl es, an%_q?de mgég tabl e selection 15 section 95 that selects a code
wor d t abl e 98%% 1 &L 530 Hord tér deme Mo shrblendtd Wya hukrpreducesodi ng

section 2 ikp thefi{s odiment i s.decqded’ b , t he inmage décodi ng system
in the preg:glrﬁ rbglr%%%i%%ng gqtit Js“ni@&s?%r’iﬁd{ og%ggsccddb ® dmPEBl e

predi ctg on shall-g O gg Whih ot S3EeROM &gtgbat shown in FIG 3. The

operation of the inmage decoding systemin the ~second enbodi nent confi gured

as shown above iBI@ow iexpl @uiesh DehaWw. v |¢sadeaflldd F?Hcﬁi@ g ggction 81
separates 25 coded image signal 15 into code word 13 regarding the node
data and cédeoddmg Isectyandisly tMedbl aak adaeico ol swthds g8garding the
node data is input to node data 16 June 2005
comprises decoding section 91 that decodes the code word
of the mode data, mode data storage section 92 that stores
10 the mode data of the de_coded pixel block, mode data: read
section 93 that reads the stored mode data, code word
table prediction table '94 that combines the mode statuses
of peripheral blocks viewed from the block to be decoded
and code word tables, and code word table selection
15 'section 95 that selects a code word table.

If the code word of the mode data coded by mode data
coding section 2 ih the first embodiment is decoded by
the image decoding system in the present embodiment, it

_ is necessary to use code word table prediction table 94
20 with the same content as that shown in FIYG.3.

The operation of the image decbding- system in the
second embodiment configured as shown above is now
exXplained below,.

Firstly, de-multiplexing section 81 separates

25 «coded image signal 15 intoc code word 13 regarding the

mode data and code word 14 regarding the block data. Code

- word 13 regarding the mode data is input to mode data




| a decddi ng section 82, while code word 14 regarding the bl ockglgymd 2005
I nput to block data decoding section 83. Upon receiving code word 13
regardi ng the node data, nopde data decodi ng section 82 reproduces codi ng
node data 5 12 of the correspondi ng bkbck from code word table prediction
table 94. Wth reference nowto FIG 9, the operation of node data decoding
section 82 is explained. After decoding section 91 decodes the code word
of node data, the decoded 10 npbde data is witten to the corresponding

pi xel bl oclde§RI{ R0 esTt ipmied dat whitler aysiesccordn 192 rdgandiegdibe r ead
section 93, po?s}iftéon information wthin one frame of the block to be
decoded i s AHPE . d2kBdLSdAPRHedr Hashriatar dgFodine niret 4aPa88f the 15
decoded bl ocks pgt.iph | .ta the hlock e decoded from de data

st orage section ggog‘a’gé%e&ﬁ”’t%’ecﬁgﬁ ‘[’?Bh%:*)ﬁfa@r“}ﬁ 194 e {“ﬁg%b‘iﬁER'to be

decoded anghddWwihs 4 beb®a GRS Wb ﬁg'%@sgge&geg%gg%%{;ggma%% a&pde word

tabl e selection section 95 extracts t tabl e as the

code wobd uableE athé heolir@spSia£Rgi B o0 Lo cWalkd W e phedi Ction

tabl e 94 based on the node data statuses of the blocks peripheral to the
bl ock to bpreddedeidon Thebdedeod4wrd table extracted .fromcode word table
prediction table 94 is handed over 25 to decoding section 91. _ Decodi ng
section 91 decoddsthheefpdengs adovedar Bilfg 9 .t N ermge: that fonfof eodéock to

be decoded u%i n%the code 16 June 2005
data decoding section 82 is explained. After decoding

section 91 decodes the code word of mode data, the decoded
10 mode data is written to the corresponding pixel block
position of mode data storage section 92.
In mode data read sectién 93, position.infofmation
within one frame of the block to be decoded is iﬂput.
Mode data read section 93 reads the mode.data of the
15 decoded blocks peripheral to the block to be decoded From
mode data storage section 92 based on the .position
information of the block to be decoded and inputs it to
code word table selection section 95.
Code word table selection section 95 extracts the
_20 same code word table as the code word table at the time:
-.pf coding from code word table predidtion'table 94 based
‘on the mode data statuses 6f the blocks peripheral to
the block to be decoded. The code word table extracted
from code word table prediction table 94 is handed over
256 to decoding section 91. |
| Decoding section 91 decodes thé code word regarding

the mode data of the block to be decoded using the code'_




g word tabl e handed over fromcode word table selection sectif@J8ne POOS
exanpl e, supposing that the block to be decoded by node data decodi ng
section 82 is a block at POS (i, j) , 5 MXDE (i-1,j), MOOE (i-1,j-1), and
MODE (1,1-1) shown in FIG 5 have alreagly been reproduced, and it is
possible to correctly reproduce the codi ng node of the block MXDE (i,])
fromthe code word regarding the node data coded in the first enbodi nent
by switching the code word table 10 fromthe statuses of nobdes MODE ( i -
1, ] ) , WoDB (iadlej hhndedndr MODEr6in, cclde acspd di: AP 1leo SHXa St idhe
decoded node data is stored in node data storage section 92 and-at the
same tinme EEFHIA® HPock data decoding section 83. 15 Bl ock data decodi ng
section 83 receives code word 14 regarding the block data and reproduces
digital pixel VAPTeL¥RHRAP IURPPRIRS K& 86 hhgcsut pRe daceged

P o . . nding o e shown |
Podi ng modRY i de daR500ER R REEE IR A5 8 BhBGH RES dbyd) - he node
data ofs t h .i_phey al . was. used ict .t ta of th
bl ookt LIBBEREE-ALE A RO s WPOICTTE) BRI (oL I 1 PO Bnol (1€

reference bfgckshatne £LIbodagenteaboUe IRREEERCSahRe 16258 Wreibhere 25
are 3 kinds (A, B, C of node data, but it is also possible to apply the

simlar processtngctdyrmeprsidics ahe Gardimg ngodden £ rEpe askRMOYEt em i n

the first 16 June 2005
(1,3) f£from the code word regarding the mode data coded
in the first embodiment by switching the code word table

10 from the statuses of modes MODE (i-1,3j), MODE (i-1,3j-1).
and MODE (i,j-1) according to FIG.3.

The decoded mode data is stored in mode data storage
section 92 and at the same time input to block data
decoding section 83.

156 Block data decoding section 83 receives code word
14 regarding the bloék data and reproduces digital pixel
value signal 31 within the block and outputs it by
performing'decoding processing corresponding 1o the
coding mode shown in,coding mode data 12.

20 In the first and second embodiments above, the mode
Qata of three peripheral blocks was ﬁsed,fo predict the
‘mode data of the block to be coded, but it is also possible
to increase the number of reference blocks.

The embodiment above describes the case where there

257 are 3 kinds (A, B, C) of mode data, but it is also possible

‘to apply the similar processing to more statuses.

Combining the image coding system in the first .




20 enﬁodinent and the image decoding systemin the second 'enbquQRn{
all ow a codi ng/ decodi ng systemto be inplenented. 5 (Third enbodi menet" gddS
FI G 10 shows a bl ock diagram of the inage coding systemthat relates to a

"third enbodi nent of the present inven‘%' on. In said figure, the sane

- functional blocks and same signals as ose of the systemshown in FIG1
10 are assigned the sane nunbers and their explanations are onmitted. The

i mage codi ng systemin the present enbodi ment conprises codi ng node

j udgnent sédbho@imentemmd th@l ingdge @¢ooddngodiyegemden deba setcpard from
codi ng node 'ud‘g[rent 15 section 1 for each bl ock and outputs one-frame data
t oget her, I‘Fﬂh%o tngndodiidd ebleBnaigpding/deaedingha¥she E8dibgy node

data toget rﬁ{ fo?%lré%ate code words, block data coding section 3, nenory

103 t hat storpe_se ©€sde word regardi ng the bl ock data for each bl ock and

20 out puts one-frame data together, and multi;plexing section 104 that
mul ti pl exes the code word regarding one-franme node data with the code word

regardimg t(lre iy ogkpdatidedft each pixel block within the sane franme to
generate a coded inmage signal. Code 111 indicates 25 one-frane codi ng node

data. 112, the chde.wor dheagaradli miocknaifacrem wdetdat amall3, cddengode word
regardi ng one-frane block data; and 114, the coded inmage signal 16 June
2005 21 system that relates to a third embodiment of the present
invention. In said figure, the same functional blocks
and same signals as those of the system shown in FIG.1l
10 are assigned the same numbers and their explanations are
omitted.
The image coding syétem in the present embéﬁiment
'.comprises coding mode judgment section 1, memory 101 tha_t
stores coding mode‘ data output from coding mode judgment
15 section 1 for each biock and outputs one-frame data
together, mode data coding section 102 that codes
one—framecodingmodedatatogetherto;ueatecodeworés,
block data coding section 3, memory 103 that stores the
code word regarding the block data for each block and
:20 outputs one-frame data together, and multiplexing
section i04 that multiplexes the‘cbde word fegarding
one-frame mode data with the code word regarding thé
block data of each pixel block within the same frame to
"generate a coded image signal. Code 111 indicates
2_5 -one-frame coding mode data: 112, the code word regarding

one-frame mode data; 113, the code word regarding

‘one-frame block data: and 114. the coded image signal




of a drgital input inmage. The operation of the inmge coding 5y516Q¥hﬂeQ@@5
present enbodi nent configured above is explained below. Firstly, for
digital input imge signal 11, coding 5 node MODE (i,j) of the block at PCS.
(i,j) is determ ned by coding node judgnhent section 1 as in the case of
the first enbodi nent. The determned’ MODE (i,j) is stored in nenory 101.
When node data MODE (1, 1) , MODE (1,2), MXDE (2,1),... MXDE (X Y) of al

t he pi xel blocks 10 corresponding to one frane are stored, all the node

data is trefsheiyied ¢01 Mofipudatigkapdi ng section 102 at a tine. - Mde data
codi ng section 102 codes one-frane node data using the code word table

shown in FIG 11.ThHéeopetatdonop atheniafagwieodang e9ditgn secttpe 102 is
explained 15 in detail below Mdde data coding section 102 has a code ‘word
tabl e (shdirefant enpeyimendhcood hgdredathovke aspeéxpabinpdobellwocks
collectively. In _this code word table, a specific code word i's assigned to
each of all  paird HSBXi ™ S Bt tAbobRpAt Brage skgpedi Alll.ycpéring
oo 16, o e, ERTSBECTRG S A od T 1 0% B ERIRE o
Pt Lo IR o P o6 TR 5B )
extracted fmiarst hembbahimelt JunNge 2808 erédined MODE (i,j) is stored
in memory 101. When mode data MODE (1,1). MODE {(1.2), .
MODE (2,1),m MODE (X,Y) of all the pixel blocks
10 corresponding to one frame are stored, all the mode data
is transferred to mode data coding section 102 at a time.
Mode data coding section 102 codes one—fraﬁe mode
-data using the code word table shown in FIC. li . The coding
operation of mode data coding section 102 is explained
15 in detail below.
lMode data coding section 102 has a code word table
{shown in FI1G.11) to eﬂcode mode data of a plurality of
~blocks collectively. In this code word table, a specific
code word is assigned to each of all pairs of 3 kinds
20 _of mode (A, B, C). Especially for combinations of the
same modes (A,A) (B.B), and (C,C)}, the code word leagth
is designed to be relatively shorter than other
.combinations.
Now, suppose that one-frame mode data with the
25 - contgnt as shown in FIG.12 is transferred to mode data

coding section 102.

Mode data is sequentially extracted from the start




of the line 2 blocks at a time. In the case of FIG 12, node deg jynd 2005
coded two consecutive data itens in horizontal direction at a tine in
order of (A, B), (B,B), and (A/A. 5 FIG 13A:shows the result of coding the
one-frame node data shown in FIG 12 uging the code word table shown in
FIG 11. It is observable that the area where one conbination of the sane
nodes appears after another contains short code words. FIG 13B shows the
result of 10 coding the one-frane node data shown in FIG 12 using a fixed

code word toalgheucinds2AeDockelQt GleAbel NThheheCasuOfot NEIQL @i, 0US
conparison exanple. As clearly seen froma conparison of FIG 13A and
FI G 13B, tmmedrindetaokilii be cfoddé cwde caorskohtbwe- date hoemsddna in the

codi ng 15 system of the present invention is |less than that in

convent i onBleTFRMEa 5 yEi ERstiMpde tdat bimeden \r die L 19 cGdleB) i n{BhBd .way is
given to nmulti Iexi ng section 104. On the other hand, the pixel data of

t he pi xel B KA 2D i s coded by bl ock data coding section 3 as in the case

Storod ' momoryt 103 AR Ui SBE FREH eothe SR iR d1 S HRe ST RE“ERo bl ock

stored T n nenory

data corlenBaRlalla 0nokli®i #1162 19NEs LhEne 220 dBSor 1L Ab REEK BFnSeC! | ON
104 mul ti pl exes code word 112 regarding”the node data and code word 113
regardi ng iheralgnak date 9k e S4B LeORBAY A Me A8ded WhetdEorR0S
combination of the same modes appears after another
contains short code words. FIG.13B shows the result of
1Q coding the one-frame mode data shown in FIG.12 using a
fixed code word table such as A=0, B=10, C=1 as in the
case of the previous comparison example. As clearly'seen
from a compdrison of FIG.13A and FIG.13B, the number of
bits of the code word of one-frame mode data in the coding -
15 'system of the present invention is less than that in
-conventional coding systems. |
Mode data code word 112 coded in this way is éiven
to multiplexing section 104.
On the other hand, the pixel data of the pixel block
20 is coded by block data coding section 3 as in the case
.0of the first embodiment, and the codé‘wora regarding the
‘block data is stored in memory 103 and organized into
code word 113 regarding-the block data corresponding to
the entire one frame.
25 Then, multiplexing section 104 multiplexeé code
word 112 regarding the mode déta and code word 113

‘"regarding the block data of the entire one frame and




node data of one-frane pixel block in nenory before coding a plurality of
node data itens collectively. In the code word table 5 to encode a
plurality of node data itens collectively, shorter code words are set for
conbi nati ons of the sanme node data. (Fourth enbodinment) 10 FIG 14 is a

bl ock di agram of the inage decoding systemthat relates to a fourth
enbodi ment of the present invention. In said figure, the sane signals as
those showmtputd Gcddend imdgs8 ofgnassiiganed the same nunbers and their
expl anations are omtted. 15 The i nage decodi ng system of the present
enbodi ment conp¥hues Hkenthiirgl embogisenit et dédsttiae meparanea af code
word stri ng re%ardi ng the node data and a code word string regarding the
bl ock dat a°PRomZRRbBdF St Agick iBdeemdaybetbendiordingt & ol ur@li tmt

obt ai ns rmgg %g?a fr&m 29%9 cod%é.v\ord_stri ng_regardi ng-the node dat a,
menory 143° -t A3 H8FEs TSRS FRALSF LAV 1BI-0dRs TREr COIRMATY tabbae
frame, sands gl t ' ectign .83 .t hat .reproduc i xel . val ues
from a%odgav\grﬁ ogt%r %ngjqﬁ%g%%igg%hﬁogfogﬁqadé‘ttaé)m’%c?/gg@ YEcodi ng

section 14Znbages 6o Worlid A& s SHPL I b fhall oty 6F Ae i Ode vord

23 ouf:puts coded image signal 114. Thus, the third enbodi nent s{®@ygmnd PO05

of the node data coded by the inmge coding systemin t odi nent .
16 June 200&de2data. _

(Fourth embodiment)

10 FIG.14 is a block diagram of the image decoding

system that relates to a fourth embodiment of the present

- invention. In said figure., the same signals as those_
shown in FIG.1 and FIG.8 are assigned the same numbers
and their explanations are omitted.

15 , The image decoding system of the present embodiment
comprises de-multiplexing section 141 that separates' a
code word string regarding the modé data and a code word
string regarding the block data from a coded signal, morde
data decoding section 142 that obtains mode data from

20 a code word string regarding the mode data, memory 143
that stores mode data of all blocks correéﬁonding to one
frame, and block data decoding section 83 that reproduces

- pixei values from a code word string regarding the block
data.

25 Mode data decoding section 142 has a code word table

_shown in FI1G.11 to decode the code word of the mode data

coded by the image coding system in the third embodiment.




Mbde data decodi ng section 142 decodes the code word of the 3@@k§2005
using the code word table.in FIG11. The operation of the image decoding
systens in the fourth enbodi ment configured above is explained below. 5
Firstly, de-nultiplexing section 141 rggeives coded signal 114, separates
and outputs coded signal 114 to the code word string regarding the node
data of all blocks corresponding to one frane and the code word string
regardi ng the bl ock data of each block. 10 Mbde data decodi ng section 142

decodes thefoatdl@iand die®ddifig SR idat 3 43R JHHIEs daha @&ang@opaxsk bl ocks
using the, code word table in FIG 11 in a procedure opposite to the

codi ng proé‘é@rﬂmﬁm datat misdchentioei oede. whie tdefia Lkl mesoned by node
data decodi ng section 142 is 15 stored in nmenory 143 and its one-franme data
i s out put toget Fae ‘?EeﬁﬁGél@lﬁa'ﬁfath@cmmaag dectadim@xyThemsote aea of al |

bl ocks wit e fra decoded by node dat & decodln% section 142 is
stored in q{J‘ eﬁﬁd&°a§t1§qm ghoys bf explLIIiMEd thedrw:

duced 20 t decod ti 83 d
W ih 8 quest TToEN BEBck M HEEBAPAG Mo GRS %asrfe'w?ei"%égikaﬁéf a

decodi ng sgeke@Ns$3nbQCeh Ue SQ?Q?.‘a)Wsda%td’ bﬂgpé:ﬂtdéqgf% (?Q%.yérgfl O4Ck data

of the block at position P separate

mul tipl exi bg shet codel4brands tPdegdabgaMddnd ithd)mOhet B tablodChs 10Ut put

frommenory 143 and reproduces and outputs pixel values in the block in

accordancebwchsMCOEHasponditg tuneod0bradk and the code word
sfring regarding the block data of each block.

10 Mode data decoding section 142 decodes the code word
of the mode data into mode data of two pPixel blocks_ using
the code word table in FIG.1ll in a procedure opposite
to the coding procedure in the third embodiment. Mode
data 111 decoded by mode data decoding section 142 is

15 . stoi‘ed in memory 143 and its one-frame data is output
together to block data decoding section 83.

The mode data of all blocks within one frame decoded
by mode data decoding section 142 is stored in memory
" 143 and mode data MODE (i,j) of the block to be reproduced

20 is given to block data decoding section 83 im accordance '

with a request from block data decoding section 83.

Lastly, block data decoding section 83 receives
‘code word string 14 regarding the block data of the block
at position POS (i,j) separated and output by de-

25 multiplexing section 141 and mode data MODE {i,3) of the

"block output from memory 143 and reproduces and outputs

- pixel values in the block in accordance with MODE (i, 3j).




Furthernmore, an appropriate sorting block which is not shown i15 {jipd POOSE
reproduces the digital inmage signal by sorting the pixel values for each -
bl ock output in the scanning order. 5 In the third and fourth enbodi nents
above, node data itens of two continugus pixel blocks were coded together,
but it is also possible to encode node data itens of nunerous pixel blocks
together. Further, a plurality of continuous pixel blocks in horizontal
direction are 10 coded, but it is also possible to encode a plurality of

conti nuous pi xel Fg!rgcﬁlég:ﬂ&é/,er&r% %?ﬁ‘ﬂdéfi%‘ltngSBEtiﬁ Bhgg@ghgic&e i g0l ocks

I n two-di nensional directions hi's requires a code word table
correspondineg:  sKowRe: AORbIeNa i Piref rBleddudds beneodad 110get bangel5 (Fifth
enbodi ment) The first to fourth enbodi nents above describe coding of

node- dat a wdiongt by coddimy dhalpixashawmives o5 Each Hléckubptuitit is

al so possible to use other coding 20 techniques such as artthnetic coding

t echni que. ifn tfe §eppRisgdiordelcodi ng systemthat relates to a fifth
enbodi nent, a node data_codi ng _section/ nmode data decodi ng section perforns
codi ng/Yecodi ng tRITF R1TL PRAERFELBRMPYILBERTiAR O Bafecheta
T Y rERaRE ule SRR B TR SR A gt
Configuratﬁge gxcaRt 41'€oMpde daife CPY BY cbB eI URSad083 + 228 tems of
numerous pixel blocks together. Further, a plurality of
continuouS'pixel blocks in horizontal direction are
1} coded, but it is-also possible to encode a plurality of
continuous pixel blocks in vertical direction oxr
continuous pixel blocks in two-dimensional directions
together. This requires a code word table corresponding
to the combination of blocks to be coded together.
15
{Fifth embodiment)
The first to fourth embodigents above describe
coding of mode .data using the code word table shown in
FIG.3 ox FIG.4, but it is also possible to use other coding
_20 techniques such as arithmetic coding technique.
In the image coding/decoding systeﬁ that relates
- to a f£fifth embodiment, a mode data coding section/mode
data decoding seqtion performs coding/decoding using an
‘arithmetic coding technique and switches probability
25 models used for arithmetic coding/decoding by predicted
values of the mode data of the block to be coded/decoded.

. “The configuration except the mode data coding




section/ node data decoding section is the sane as the above-neqgiRsE2005
enbodi nents. In arithnmetic coding, the data series to be coded 1Is mapped
on a probability nunber line divided according 5 to the appearance
probability of dom nant synbols and infesior synbols and their positions
are expressed in binary point values and output as code series. FIG 15
shows a conceptual diagramof arithnetic coding. 10 This figure presents a
case where data series S= {010011...} is coded with "P" indicating the

appear ance bility of »0" .and ".Q indicatingt appear ance
orbbabi 11 ty>SFEipR/made Nard sREaRs ' SR Ren A, dihe Ry e t1S ne
I ndi cates t d ngdj . data string "S". In such coding,

code "C iégggggrﬁﬁégﬁﬁﬁgatEgggaﬁ%%§%%'coding rul es. <Codi ng rul es> Wen

data is O (dominant yiRhiti20cEaind *tie a4 deribs* tB Woeecrdinia@ is |.
(inferior synmbol) A 4- A* Q"A" is an which indicates the -range of the 25

exi stence ofs ocggsednsh copredEulidsi ty fiebéat Thhagi by tded, aocbr@ithy
Appear ance probabilities P and Q are the 16 June 2005 27 {
d to the appearance probability of domimnant symbols and
. inferior symbols and their positions are expressed in
binary point values and output as code.series. ‘
FIG.15 shows a conceptual diagram of arithmetic
coding.
10 - This figure preéents a casé where data series S=
{010011..} is coded with "P" indicating the appearance
probability of "0" and “Q" indicating the appeatance
probability of "1°. The position bf "C" on the
probabilitynumberiineindicatesthecodecorresponding

156 to data string “S". In such coding, code "C" is determined

by the following coding rules.

<Coding rules)
‘When data is 0 (dominant symbol)
20 C< C+A*Q |
| A << A * P
‘uWhen data-is 1 (inferior symbol)
A< A =*gQ |
A" is an which indicates the range of the
25 existence of codes and corresponds to the hatching area
‘in FIG.15. |

Appearance probabilities P and Q are the




{ probability nodels and correspond to the code word tables. Ag June 2005
conventional arithnetic coding technique often uses fixed probability
nodels. If three kinds of data itens A, B, and C are coded/ decoded as-
shown in the enbodi nent 5 above, three7types of appearance probability are
also required.. The present enbodi nent perfornms arithnetic

codi ng/ decodi ng using a probability nodel table in which a plurality of
probability nodels (Nol to No3) are set 10 as shown in FIG 16. The

pr obabi | i t ypIwblebilablyendde astaahd e orshwypagathe ther ceaponsieaaeabes yeen a
conbi nation of nodes of a plurality of. pixel blocks and probability
model as i tHRNEaREiIgRalh@dddunebid canlimpreecbhigue tabtenshees in
FI G 3. The conbjnation of nodes is the 15 sane as that shown in FIG 3 and
is not ill dsited RFpRARLILiGN mokke Wpdel £ntihbee &dndssphdiate ihems

O et | 0.0,  FRACE o {RREAL BRI RIOBaR AL toh S SR TR el BP0

nodes im t | POSF S, ahility for those

nodes i5; rgﬁgﬁﬁfel y ﬁ%gﬁ&g%er?fa%géga%%&o aﬁ%%ﬁﬁg&ey ias"y%s%' 5% he code
and therefore in the case

word | engt kegfuirdd eri or synbol s becones | onger,
that an imge that contains 25 nunerous inferior synbols is coded, the

codi ng efficienthei presdutedmbld@ipeasepeibossmanti kst ¢&s t he node of
the 16 June 2005 28
coding/decoding using a probability model table in which
. a plurality of probability models (Nol to No3) are set
10 as shown in FIG.16. The probability model table is a table
showing the correspondence between a combination of
modes of a plurality of pixel blocks and probability
model as in the case of the code word table prediction
table shown in FIG.3. The combination of modes is the
15 same as that shown in FIG.3 and is not illustrated here,
but the model number corresponds to the combination of
modes. Appearance probability of eacdh mode making up the
probability model is set in such a way that if there are
numeroug specific modes in the peripheral blocks, the
20 appéarance probability for those modes is relatively
-. high. . |
When a fixed probability model is used, the code
word length of inferior symbols becomes longer, and
therefore in the case that an image that containé
Zﬁj_numerous'inferior symbols is coded, the coding
efficiency is reduced.

The present emb.odiinent predicts the mode of the




bl ock*to be coded fromthe nodes of peripheral blocks and perf{g Jenefd009
using a probability nodel with the appearance probability of the predicted
nmode set higher, nmking it possible to inprove the coding efficiency.

(Si xth enbodi ment) The present inventiogpinplenments the configurations
shown in the first to fifth enbodi nents by software or programm ng and

al | owi ng anot her 10 i ndependent conputer systemto easily inplenent them by
transferring themrecorded in a recordi ng medium such as a floppy disk. If

a conput er p3YHIEMN d NGO BOEREE T 1o UPRL] ﬂ%ae%qwaéﬁyiﬁhgr%&dwoaﬁge

judgment section 1, a function 15 equivalent to ocC ata coding section
3, a functeod eetifnateNtcd@ifyl LsAMRXING SSELLPDSt¢d AdUeO4r PR BRe

exi sting node data coding function, It is also possible to replace the

pr ogr am i npPee@mane poutakat i tydo Aigthes gatd st 8d ansid Q2 byh dawé her
program i npl enenting an 20 exi sting node data coding function’™ In this
case, onl yMakgadyddgreessiplendst i Hophove ddten oulling effiicisney.and 102
or the programinplenmenting programrepl acenent processing is stored in
a.recoPding medi um and carried. FIG 17 shows a fl oppy disk as an exanpl e of

25 recordi pg; [ | syenbodi nent, a floppy disk is shown as a
recordi ng geﬁ?ﬁ%n lﬂdé%égh?& card, CD-ROM nmmgnet tape 16 June 2005 29

and what ever capaf &9ss8€0M%VE £ PEnPLAYAREH s benUsed
configurations shown in the first to fifth embodiments
by software or programming and allowing another
10 independent computer system to easily implement them by
transferring them recorded in a recording‘medium such
as a floppy disk. |
If a computer system incorporates a function
equivalenﬁ to coding mode judgment sectioh.l, a function
15 equivalent to block data coding section 3, a function
equivalent to multiplexing sections 4 and 104 and an
existing mode data coding function, it is also possible
to replace the program implementing mode data coding
sections 2 and 102 by another program implémenting an
20 .existing mode data coding function. In this case, only
‘the program implementing mode data coding sections 2 and
102 or the program'implementing program replacement
processing is stored in a recording medium and carried.
F1G.17 shows a floppy disk as an example of
25 -recording medium. |
In this embodiment, a floppy disk is shown as a

recording medium, but any IC card, CD-ROM, magnet tape




LS

li kewi se. Furthernore, as a nethod of downl oading the program fHIVRd 2005
conputer system it is also possible to 5 download the programfrom a
server device to a termnal device .via the Internet or other comrunication
network as shown in FIG 18. The presenjginvention is not limted only to
the above nentioned enbodi nents, but can be nodified in 10 various ways
as long as they are not deviated fromthe purpose of the present invention
and those are included in the range of the present invention. Industrial

Appl i cabi | i ayd Mhdse desccaped 18be¥ ere £H8IRRESEAE PFYEPRIOBahSo&SEfdl for
i mage coding systens or image decoding systens which performcoding or
decodi ng byl tkewdiseg a digital inmage into bl ocks and separating bl ock
codi ng node and bl ock data for each block, and suited to inproving the
codi ng 20 effici EFGERATROHE .\@TF dsmeddwrdphgdowniheddodi rpenptegrand codi ng
t he input Eﬂﬁggs gﬁth f ener ﬁits. 16 June 2005 ao 5 CLAIMS' 1. An inmge
decodi ng appar at us® EoMHMRE YT A¥EE sdecott niSnedse rsaébae it codewor ds
i ndi cat5ng gdigr §24 . f pixel block to be decoded using a coding 10
tabl e which assigns gg%g§g§gggﬁfoxég%ﬁiéﬁﬂ?ﬁﬁfﬁ%ﬁﬁ%cngPcﬂiﬁﬁrﬂ%Qﬁé-for
swi t chi Ny gRivk SOARYRT e abh e erdehOdl N dOr % 6AHLAY JREERT 4L gL from
t he codi ng nodes . - : T
as shown in FIG.18. )
The present invention is not limited only to the
above mentioned embodiments, but can be modified in
10 various ways as long as they are not deviated from the
purpose of the present invention and those are igcluded

in the range of the present invention.

Industrial Applicability
i5 As described above, the present invention is useful
for image coding systems or image decoding systems which
‘perform coding or decoding by dividing a digital image
into blocks and separating block coding mode and block
data for each block, and suited to improving the coding
20 . efficiency of code words regarding to the coding mode

. and coding the input images with fewer bits.




of bl ocks peripheral to said pixel block to be decoded; pixel vesuRine 2005
decodi ng neans for decoding a pixel value 15 of said pixel block to be
decoded based on the coding node decoded for the rel evant pixel block. 2.
The i mage decodi ng apparatus according to claiml1l, wherein: said switching
means has a prediction table, which 20 provides the correspondence between
a conbination of a plurality of coding ddes and a codeword table which
assigns ca codeword to each codi ng node; said codeword table provides a
relatively short codeword |ength for those coding nodes nunerically

dom nant 25 anong a plurality of codigigammdes form ng conbi nati ons of
sai d codi ng .nodes.. 3., An inage decodi ng apparatus, conprising; node
decodi ng mearts f ofRdeBBEF NS CHURPEEFBELE heCOMIHi Tigddat a i tems of pi xel

bl ocks to be decodgdei @cauanhit ¥eadd €QF' @é@@@%@ggéﬂe@oﬁéjrﬁ{dj:[dé\tcifngpi xel
bl ocks included in the area to be decoded collectively; pixel value
decodi ng ne e igec 8aPRg ofi Rérelablegk be beedpraded bisilg teo deslidgcoded

based omot heagadi BeiBRASss datoded Jt, ol et5eé§é/1‘?‘ odintElhoRkock. 35 4. The

i mage decodi ng apparatus according to claim erein: sald node decodi ng
means has a codewdrHt¢abl®e wiagls 1603unswX0dE ng3]1 shidsscgiswardodendrd t o

fgfgt ?Lefiyp?ﬁ%retkingOfcoaﬁbiéord’iﬁq% HAPINAL; 988 40f- coding nodes and sets a
of blocks peripheral to said pixel block to be decoded;
pixel value decoding means for decoding a pixel value
15  of said pixel block to be decoded based on the coding mode
decoded for the relevant pixel block.
2. The image 'decoding apparatus according to claim 1,
wherein:
said switching means has a prediction table which
20 provides the correspondence between a combination of a
plurality of coding modes and a codeword table which assigns
a codgword to each coding mode;
said codeword table provides a relatively short
codeword length for those coding modes numerically dominant
25 among a plurality of coding.modes forming combinations of
- said coding modes,
3. An image decoding apparatus, comprising;
mode decoding means for decoding codewords for the
coding data items of pixel blocks to be decoded in guantity
30 corresponding to a plurality of pixel blocks included in the
area to be decoded collectively;
pixel value decoding means fér decoding pixel values
of the pixel block to be decoded based on the coding mode
decoded for the relevant pixel block.
35 4. - The image decoding apparatus according to claim 3,
Wherein:

said mede decoding means has a codeword table which




codeword |l ength for those codewords containing nunerous node cpghj i POTH
of the sane nodes. 5. An inmage decodi ng apparatus, conprising: 10, nbde
decodi ng neans for arithmetically decoding coding nobdes of the pixel

bl ocks to be decoded using a probability nopdel which assigns a determ ned
appearance probability to each coding node; swi tching neans for swtching
said probability nodel 15 according to 8he coding node predicted fromthe

codi ng des f ocks ri ral to said_pixel blogck to he decoded; pixel
val ue dreng)odiansg&r?el}agnsgf o?cpcc??ewcggfngot Ha@c%‘i x8F % aPlBEabIt¥ard pRRItHeck in
the codi ng noudidetdided fof csainl pimaksblorksse?d 6. Khetikage degndi ng

apparatus accordin o claimb5b, -~wherein: said. swtching neans has a
predi ction nct)od{e wotrgbflgng i g]ﬁrpF%?/?%le%o‘i?%% (OS5 EARENE N HRY KRN Mpde
conbi nat i on winbd naplivhal bfytind Lo Rpaeedes and a probability nodel which

25 assigns an appggrance probability to each codi ng node; said probability
model provi des refat FURFS HRGFLnSFERAEAERS proPmiISINg:f or t hose codi ng

nodes nwoerical | ymode@nhiaasdi ddOnchris My aldityimat ; 96 j ;
conbi nati ons of said codi r)gl nodes. 30 7. Alconpfﬁ%gfgg}ofgcé%%nﬁg}g{)%ﬁl?l%
conpri si ng: ™CqegoRpuitBf Pé&GAbPEORES tien bei decogedgusing restonaktabdd imgans
for instructbAgla whGeRPWLES; RALO0CES Q‘gﬁ 1 d d.i.ndjcating the
codi ng node of a gixel bl ocllgﬁ?ltso eééjl{eec&orgler%%ﬁm geata}%gggi %\gg%%égl??élﬁyetcﬁhi ch
assi gns a c8dehorading aaedeicodi ng node;

switching means for switching said probability model
15 according to the coding mode predicted from the coding modes
of blocks peripheral to said pixel block to be decoded;
pixel value decoding means for deéoding the pixel
values of said pixel block in the coding mode decoded for
said pixel blocks.
20 o, The image decoding apparatus according to claim 5,
wherein:
said switching means has a .prediction model table
which provides the correspondence between a combination of a
plurality of coding modes and a probability model which
25 assigns an appearance probability to each coding mode;
said probability model provides relatively high
appearance probability for those coding modes numerically
 dominant among a plurality of coding modes forming
combinations of said coding modes.
30 7.  A,computer program product, comprising:
a computer readable medium;
first program instruction means for instructing a
computer proceséor te decode the codeword indicating the
coding mode of a pixel block to be decoded using a coding
,35 table which assigns a codeword to each coding mode;
second program instruction,.means for instructing a

computer processor to switch said codeword table_according




second programinstruction neans for instructing a conputer pri{ggsse 2005
swtch said codeword table according 16 June 2005 32 5 to a codi ng node
predi cted fromthe codi ng nodes of blocks peripheral to said pixel blocks
to be decoded; third programinstruction neans for instructing a conputer
processor to decode the pixel values of. said pixel block to be decoded
based on the codi ng node decoded for 1@M2said pixel block; and wherein each

program gnstruct i i S stored i saiq§pediu i n execut abl e form and
| oaded to a %Ogﬁ%u?‘g?{?ﬁe%r%% E\’?\%eecgnlcgcfedg&reo&‘ Y% & HEGo FIPEED Fr cﬁé’éﬁr to
operate theeupbetrel. td5s8id AiceIpbileckpr egriean qudaduet;, conprising: a

conput er readable gediuq& first progranllnstruction means for instructing
the conputer pro&B8sEdr FPUAMN hiBfFEaFF O e RFESt hEOE odi Rt T Rf 2a

pi xel bl ock comphecdepadedssst ngo adpeadabhd ty: fnide)a12Q sMyC iy a8sigRean
appear ance robgbilit to each coding node; second programinstruction
c

nmeans for i%&PF ctihg®a Je6Aiet eP2pP8Cc &8s drhe oc%@\}ﬁ%hm@g?ddsﬂ@@%t%i fpry

nmodel agcokdiAgpligel e sodi ngygrode predicted fromthe coding nodes of
bl ocks peripheral to said pixel block to be decoded; 25 third program

instruction neans¥i¥Feithsbrekt PAgIsanCcIMFFrEct ppocassns tie detodedt he pi xe
val ues of sahdgpimeRli D! ek ck@cReadegsoded paged ggaégg Qgplggch gtggcoded

of -~ S¢ ek .
for said pixel block; and wherein each programinstruction nmeans 1I's” stored
in memory when executed by the associated processor to operate

the computer.
15 B, A computer program product, comprising:
a computer readable medium;
first program instruction means for instructihg' the
computer processor to arithmetically decode the coding mode
of a pixel block to be decoded using a probability model

20 which assigns an appearance probability to each coding mode;

second program instruction means for instructing a
computer processor to switch said probability model
according to the coding mode predictedrfrom the coding modes
of blocks peripheral to said pixel block to be decoded;

25 third program instruction means for instructing a
computer processor to decode the piiel values of said pixel
block to be decoded based on the coding mode decoded for
said pixel block; and

wherein each program instruction means is stored in

30 said medium in executable form and loaded to computér memory

when executed by the associated processor to operate the

computer.
9. An image decoding method, comprising the steps of;
{a) decoding the codeword indicating the coding mode

35 of a pixel block to be decoded using a coding table which
assigns a codeword to each coding mode;

{b) switching said codeword table according to the




30 said nediumin executable formand | oaded to conputer nmenorygWige 2005
executed by the associ ated processor to operate the conputer. 9. An inage
decodi ng nmet hod, conprising the steps of; (a) decoding the codeword

i ndi cating the coding node 35 of a pixel block to be decoded using a
coding table which assigns a codeword to each coding node; (b) sw tching
sai d codeword table according to the 16 $une 2005 33 5 codi ng node

predicted from:the g'n es. 0 | acks eri pheral tq said_pixel block
to be decodé?ﬁgﬁg @g édg%%%%ﬁ§x¥£e?5PQelt% Id%%ﬂﬂﬁ SQPaeﬁiiﬁq ﬁﬁﬁfﬁsto:
be decoded lregdghemat heo coalid@pimede bkdectded bordddmigzel evant 10 pi xel

bl ock. 10. An ina?ﬁ decodi ng net hod, conprising the steps of: (a) decoding
t he codeword for % coding data of pixel block to be decoded in quantity

correspondi ng to &c) pl Wedddingofchpi pekebl 0gksed net ugleds igithe raea k8 be

decoded 15 collectively;, and (b) decoding the pixel values of said pixel
bl ock to  bESdEE6aEaTHRR4RE ooh (THE ciing Mode decodedl Tor i mededanht

pi xel blockpiz@11310d0, i mage decodi ng nmet hod, conprising the steps of: (a)
arithmetically decodjng the coding node of a pixel block to be decoded
usi ng probaBPti t yAHolIsudeardiagsnghsodn epredsdngetheobeds iafs to each
codi ng node; (a) decoding the codeword for the coding data of

pixel block to be decoded in quantity corresponding to a
plurality of pixel blocks included in the area to be decoded
15 collectively;

and

(b) decoding the pixel wvalues of said pixel block to
be decoded based on the coding mode decoded for the relevant
pixel block. |

20 11, An image decoding method, comprising the steps of:

(a) arithmetically decoding the coding mode of a2
pixel ‘block to be decoded using ?robability' model which
assigns an appearance probability to each coding modé; .

(b) switching said probability model according to

- 25 the coding mode predicted from the coding modes of blocks
peripheral to said pixel block to be decoded;

and

{c) decoding the pixel values of said pixel block to
be decoded in the coding mode decoded for the relevant pixel

- 30 block.




(b) switching said probability nodel according to 25 the codi g Jp#R 2005
predicted fromthe coding nodes of blocks peripheral to said pixel block
to be decoded; and (c) decoding the pixel values of said pixel block to

be decoded in the coding node decoded for the rel evant pixel 30 block. AN
| MAGE DECODI NG METHOD AND AN | MAGE DECODI NG APAPRATUS  ABSTRACT OF THE

DI SCLOSURE The node data of a bl ock toybe coded is predicted from the node
dat a of geripheral bl ocks al ready coded, and coded using a code word table
swi t ched“according to a hitting ratio of prediction.. In the code word

table, the coday wyade Ipeagbhing svaBioshaid &k TAkce oshdsbrRIeP ARSI gh
hitting ratio. Figure 1

ABSTRACT OF THE DISCLOSURE

10 - The mode data of a block to be coded is predicted from
the mode data of peripheral blocks already coded, and coded
using a code word table switched according to a Hitting
ratio of prediction. In the code word table, the code word
length is set shorter for coding modes with high hitting

15 ratio.

Figure 1




