[DESCRIPTION] [Title of Invention] IMAGE DECODING METHOD, IMAGE CODING METHOD,
IMAGE DECODING APPARATUS, IMAGE CODING APPARATUS, PROGRAM, AND INTEGRATED
5 CIRCUIT[[SE%?,&II: [0001] The present invention is applicable to every multimedia data
coding and; I partcular,’image and video decoding and coding. 10 [Background Art] [0002] In
every imaggTarieidedroahibigistheme, quantization is a significant step of compressing data by

removing a ' jfqrmation.n an,i e #g?o mt' Qs ?ég
performed %végr%m g&@ m%agy ﬁaim;/ qd\él y aﬁ%&ﬁaﬁﬁg @l&ln be
more efficieNBFARANISS seMAGE MGORG NGorhBRARAT L §)aMRAGRANO caSJOTPRIEGRAMEDOSt
image or Vi ing schemes, the quantization process is controllable by a quantization parameter.
Here, an amount of compression 20 increases as the value of the quantization parameter rises, and a
greater amUliacbhin&nieiddn is lost. The opposite is true. [0004] Moreover, in most image or
video codin% es, the quantization process and an inverse quantization process are controllable
by a set of 25 quahtization scaling matrix values in addition to the quantization parameter (see PTL 1,
for instance). Here, i prsisest inveniionfitiappioa bledo dvenysiondti tredito datia aodoan dred,
quantized chta@é t izati . I orresponding to a quantization
scaling mattir}iﬁx%?t IS 1o E_‘ rrl}gte t#ﬁwﬁm@iﬂﬁ é@é’;‘\?} ue of each of coefficients 30
constitQtingl Back@rounsidttér the same). [0005] An example of the inverse quantization process
can be exp by the following equation. AbsCoeff[i][j] =
abs(QuantizedCoeff[i][j])*LevelScale*ScalingMatrix[i][j] "

In every image or video coding scheme, quantization is a significant

step of compressing data by removing a certain amount of information in an

image or a video. The quantization is usually performed by transforming data
15 from space domain into frequency domain so that the data can be more

efficiently compressed by removing information in a guantization process.

[0003]

In most image or video coding schemes, the quantization process is

controllable by a quantization parameter. Here, an amount of compression
20 increases as the value of the quantization parameter rises, and a greater

amount of information is lost. The opposite is true.

[0004]

Moreover, in most image or video coding schemes, the quantization

process and an inverse quantization process are controliable by a set of
25 quantization scaling matrix values in addition to the quantization parameter

(see PTL 1, for instance). Here, each of frequency coefficients in a two-

dimensional transform block can be quantized by using both the quantization

parameter and a value corresponding to a quantization scaling matrix. It is to

be noted that a “matrix value” refers to a value of each of coefficients
30 constituting a matrix (hereafter the same).

[0005]

. An example of the inverse quantization process can be expressed by the

following equation.

AbsCoeff[i][jl = abs(QuantizedCoeff[i][j])*LevelScale*ScalingMatrix[il[j] >>
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(QShift) [0006] Here, LevelScale and QShift are controlled by the quantization parameter.
Moreover, ScalingMatrix[i][j] represents quantization scaling matrix 5 values. [0007] In a video
coding sche@%&g} as ISO/IES14496-10 (MPEG-4AVC), a quantization scaling matrix can be
included an in a sequence header or a picture header. Conventionally, quantization scaling
matrix valu¢e@@s10 rearranged in a predetermined order, dlfferences between previous and next

guantization scaling matrix valu are calculat d the differenc are included and coded in
the sequence head%{;g ?‘thé‘ﬁ?@ EHEa RN [C %ﬁ& LlﬁﬁPa‘fgﬂF’i_ ?@1 18NBodaygptization

Japanese pararnebed Hﬁt&a%enlIS@aﬁn@ubhﬂa[Iqm\lre@%&ﬁ&?é&@riﬁmmﬁr#@am&ﬁmﬂk

[Technjcal Prqblem] 20 [0009] One of problems of the conventional techniques is associated with
the nufiber'&t Big" required to transmit quantization scaling matrix values in a picture header. In
particular, t{@@37ijting a large number of quantization scaling matrices in a picture header to a

has been concerved h ST IS0, S SIRRIEsckn o BICIEH e R AN povde
an image cadiaptizetion scaling magadwndﬂagtmﬂimﬂivﬁndﬁdmabd ihpassigedn@otledder or
a6 SN O A SEBR S0 ufpentps
10 rearranged in a predetermined order, differences between previous and next
quantization scaling matrix values are calculated, and the difference vaiues are
included and coded in the sequence header or the picture header.
[Citation List]
[Patent Literature]
15 [0008]
[PTL 1]
Japanese Unexamined Patent Application Publication No. 2008-193410
[Summary of Invention]
[Technical Problem]
20 [0009]

One of problems of the conventional techniques is associated with the
number of bits required to transmit quantization scaling matrix values in a
picture header. In particular, transmitting a large number of quantization
scaling matrices in a picture header to a decoder requires a lot of bits, which

25 reduces coding efficiency.
[0010]

The present invention has been conceived in view of the above problem,
and an object of the present invention is to provide an image coding method
and an image decoding method which make it possible to code a guantization

30 scaling matrix using a smaller number of bits and decode the coded
quantization scaling matrix, respectively.
“[Solution to Problem]- S —
[0011]

An image decoding method according to an aspect of the present
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An image decoding method according to an aspect of the present invention is a method of decoding a
coded image included in a coded stream. More specifically, the image decoding method includes:
obtaining an old guantjzation s&‘alingﬂﬂgtrix which is a decaoded quantjzation scaling matrix and is used

for decodind Y FRUPEL S Az HRYICHMh ETRAHD B SRFRS IBIAIRBIUER r&arPdgrLsiisam.
p%ramete_r inmcatirsglgeamwptgafechwmén d&mgumm@nim@%&MQw@Tgﬁcmthe

old quantization scaling matrix; decoding the new quantization scaling matrix using the old
uantivatio R UTHPHOR SRR DIt 56 BPSARS PRDZREA ARG AT A
update pardgefeedbfameidodirgobtaieingpiantizedrie pRIsiNgtanatrk 1 Liespding thoaedekimage
using the new&gn%aﬂon scaling‘ matrix decoded.in the decoding of the n W%tlzati‘%r\]%scaling
matrix. 30019959 357 He A SREEHN RS ARG ETHEFIERF IR AR, SRRURLERG & 18 Lol
based on theuadtizetitinasicatiingafimetrixatwitharesect itds tressiltlegliatnirediare scalprjamnatrbynt of
information tp be included in the coded stream than the convention mgiﬁgjods. ﬁfga{r_esult,t e coding
efficiency iquﬁEPeda{di_ 80‘1§YV quq&%@%\%}% %B?&%ﬁ%‘bﬁ"aﬂ ﬂ?}% ;ﬂah'g aHiPsA Baate
parameter andtarizxeobiminpdarte fher aybeaanimgobanbtidhephfnotizahipnostliag staenx thedfithie
update par indicating a scale factor of the new guantizatign scaling, matrix with respect to the
old quantizy%ﬁ%galﬁl%%nﬁfﬁraﬁh 'Qésicg'nl}%%d%g?ﬁﬂ%e rmiéé?%%%g M@@g‘%@garim in
valued Gonstierddirtgeine wagehtiraimusialinthe atew. quihetitatotirsrafittemetvigudetizadidrirscaling
matrix, a predicti ' ted_usin Id 25 guantization scaling matrix, the first
update paragﬁl%ttécrg,?: %ﬁ(eizﬁé)nﬁqe%ﬁp;@g%eﬁsgréa% gtgrcfeaﬁrqgtﬁ%g#%/ guantization scaling matrix may be
decoded usj@ @z} computed prediction matrix, the prediction matrix resulting from predicting the new

guantization scaling i 0 [, jn the gbtaining of an ate parameter, a.delta matrix
may be further obtaé%?ﬁrét rrﬁlgthéeéégggégﬁ?ggrﬁa {iT?e bl(ﬁt% m%t\r% %%%n%gg%l‘ég re%@%%tﬁ%%ﬁ%ésnew
quantizatiorcetafingad dodsed b shereditiquamibration seatiogorhiatrof, thaddhigiiniz piossibbaling
matrix, ghe jzatj [ ' e ' redicti trix and the
ot O 4 e A e o M R T R e
quantizatioriRaalitereamventiopatdiatibiodsatrds ancegutdéhea radingneffidienaeyniatincreasaiding n
values, Whﬂf@(ﬁ]@n]a natural number equal to or greater 5 than 2. In the decoding of the new

scall

guantizatio g matrix, the new quantization scaling matrix may be decoded according to
Equation 1, where NHRi®QYespriiseiite thbiaining safomstitutpdpliee parametetizadofirstalispgiatatrix,

alles cond e A e B D e et ook o (e ate.

paranier, Breapleséne diedcdmriatefeasarostamdndicating secenaleplrttopacfmther, rew

;etﬁz)rife[ggslgﬁaﬁtﬁ%&mﬁ@@éﬁﬁ@%é@ﬁﬁ%ﬁtﬁ%ﬁ&@t@% 8" gednBLEtGRGEEIMY MaRRe! from
and the second update parameter indicating a degree of variation in values
constituting the new gquantization scaling matrix. In the decoding of the new
guantization scaling matrix, a prediction matrix may be computed using the oid

25 quantization scaling matrix, the first update parameter, and the second update
parameter, and the new quantization scaling matrix may be decoded using the
computed prediction matrix, the prediction matrix resulting from predicting the
new quantization scaling matrix.
[0014]

30 Moreover, in the obtaining of an update parameter, a delta matrix may
be further obtained from the coded stream, the delta matrix being a difference
between the new guantization scaling matrix and the prediction matrix. In the
decoding of the new quantization scaling matrix, the new quantization scaling

matrix may be decoded by adding the prediction matrix and the delta matrix.

-3-



151t is to be noted that the coefficient F may correspond to a direct- current component value of the old
guantization scaling matrix. Furthermore, the coefficient F may correspond to an average value of the
n values copstituting the old quantization scaling matrix. [0017] 20Moreover, the coded stream may
further incl in pdate flag indicating whether or not the coded stream includes the update

parameter. In the imagedesesinglaletre, WhaRe vile febtingidintdhaisRiedsirsaniaciygdes the

update parameter is set to the update flag, the new guantization scaling matrix may be decoded. 25
- [oo18] | FBGFREaReScaln SHRERiminE RFFAFINh BRR YRR BB ARG HIRHE A &ing
method for therrixigantariing scaingegiaivkcte thadnngataerditgrpehaguahen @rV%Fé%ter ,
indicatipg that the_new_quantization scaling matrix is coded using the old quantization scaling matrix is
set to tHe 3 ?(ﬂﬂja%r; tyB% gg& a%cﬂg{ﬁ%u&nt id??%aﬂH&%W%!%a?@‘ﬁ@cH&%ﬁ'ﬁsir’r'&%é‘%m
?uar?tizati?mmm?mrm@@@mdﬁftwaﬁ@t@mﬁ@é% accd@f@)\t@r,ﬁtlya@@@ﬁdls,tflﬂmfr@ay
urther include idgntification i mation for identifying the uantization scaling matrix. In the
obtaming ¢ oI SRTRERRD (A AN HER Ao e LER At TSR BRI
quantizationVegdincemasaridettiter vaingsheordstitiigatothafoltajiemuation @@@m?i rr]@a%tﬁ&,dd
guantizatio ing matrix..[0020] 5An image coding method ording to an aspect of the present
vention i Lkt GRIGPESU g T B Fore L L HE T BB b FRBE Rt
obtaimify arcosffipiemtizttainechiingrmatix fitsthusdatededranaeatizatipyn seplisgamedriy aeddmdsed
for coding a_new. quantization scaling matrix; computing an ypdate parameter indicating an amount of
change in e ?\%ﬁ%g@tq&%@%@n% mg%ﬁatﬁ?gﬁﬂaregﬁ)éﬁcﬁ) tRé)"&H‘S ntiggtiEﬁ &rix;
and generatingfficiededstreamiried Udin@difamievaggueodationostiaing witptaiijzatieh isealmgymatrix
and (ii) the %q%beep?\fﬁ%eie{ cgmputed in the computing. [0021] 15As in the above configuration, the
I : .

new quantization scaling ma P is computed based on the old quantization scaling matrix, and thus it
is possible tfd0fthike a greater amount of information to be included in the coded stream than the
conveptional meth s..éA kesu i icj is increased. [0022] 20Mareover, in the
complﬁng, a first lj.p%a; e%%rgée&gﬁgshgzﬁ%ge%@gdéggﬁ%e& F may corréspong oa cnre
current component value of the old quantization scaling matrix. Furthermore,

the coefficient F may correspond to an average value of the n values
constituting the old quantization scaling matrix.
[0017]

20 Moreover, the coded stream may further include an update flag
indicating whether or not the coded stream includes the update parameter. In
the image decoding method, when a value indicating that the coded stream
includes the update parameter is set to the update flag, the new quantization
scaling matrix may be decoded.

25 [0018]

Moreover, the coded stream may further include an update type flag
indicating a coding method for the new quantization scaling matrix. In the
image decoding method, when a value indicating that the new quantization
scaling matrix is coded using the old quantization scaling matrix is set to the

30 update type flag, the new quantization scaling matrix may be decoded using
the old quantization scaling matrix and the update parameter.

S [o019]— - < — R

Moreover, the coded stream may further include identification

information for identifying the old quantization scaling matrix. In the obtaining

-4 -



update parameter may be computed, the first update parameter indicating a scale factor of the new
guantization scaling matrix with respect to the old quantization scaling matrix, and the second update
parameter indicati:é a de%ree of variation in values constituting the new quantization scaling matrix.

25 In the g&fePRiINgGhaYRBEERLAR S5RNG T ERIhe2EBEMH d8RMEHaRRREZANRNbEGAERGled in

the coded sifgarte$023] Wﬂ@mmth@cﬁﬂﬁ@uﬁe&@prﬁﬁ@i@i}e@aﬁ%ﬁgwﬁe CofBRtiRchYgiAg the
old quantlzatlfmn scallng matrix, the first ugdate parameter, and the second 30 update parameter, and

the first upd 3{EFRRAAREI N A% W HREQld aHrRtizatig b ecaling RalEy that values of a

delta matri pge@me smallest, the prediction matrix resulting from predicting the new quantization
scaling_matrix, and the values being;l a difference between the new quantization scaling matrix and the

prediction matrix. It Yhe GREFathRBR JBRENArRSHREANAL fUlkeh Plin ASRSFn e HiRIcR™SRERN. With

the above cenégrienas, 2ambtildeodidbeing!@rmaieyds aligyed aRehhasmage asdiagsiole,

and thus the coding efficiency is increased. [0024] SMoreover, in the generating, identification
information%?%gg tif) ﬁgtﬁgcﬁ’@%lﬂmgz%ﬁ%zc M HERHOB RS i AR S0 YMGy it 8yeesittiuded

in the coded|stedratidfitistzbrapnfigtrtiendosinsiedcront Ensg Bleevwalerirzatiom astRaton

scaling matrix having the highest correlation with the new guantization scaling matrjix. 10 [0025]

An Iin(;lzgI e d%%lﬁg g%ﬁﬁ%@@&&?l%iﬁf%ib%ﬁ%ﬂﬁkﬁf@%mmwﬁ dfcg?l%%%dﬁ'débeimage
include® in asedqdasttiatio aeadiperificathix theithhagepecodinapParateR mstiason BEdling
obtaining unit %onfjgure to obtajn an_old ua:t'zation s‘[r(]:gling mair'x which is a decoded cgjarﬁ%ation
15 scaling AR nANE SO E&@céaﬁ?@% B ntigat l ar?n'gﬂ%@%ﬁ: tH% famter
obtaining umiewsoq ligmiizhtioobsasirico e eotel §yede, @pdatdaterarisnateronticabagiatisenount
of change in_t W gquantization scaling matrix with respect to the old quantization scaling matrix; a

hen
matrix deco%? gpﬁﬁfpgomigured to decode the new quantization scaling matrix using 20 the old
quantizatiof®@3aligg matrix obtained by the matrix obtaining unit and the update parameter obtained by

imagelSeing the nelai A oLt AP HaE el SRR A hatraih DEHEH dEaling
matrix. 25 [@op@puted based on the old quantization scaling matrix, and thus it is possible
to reduce a greater amount of information to be included in the coded stream
than the conventional methods. As a result, the coding efficiency is increased.
[0022]

20 Moreover, in the computing, a first update parameter and a second
update parameter may be computed, the first update parameter indicating a
scale factor of the new quantization scaling matrix with respect to the old
quantization scaling matrix, and the second update parameter indicating a
degree of variation in values constituting the new quantization scaling matrix.

25 Inthe generating, the first update parameter and the second update parameter
may be included in the coded stream.

[0023]
Moreover, in the computing, a prediction matrix may be computed using
the old quantization scaling matrix, the first update parameter, and the second

30 update parameter, and the first update parameter and the second update
parameter may be computed so that values of a delta matrix become smallest,
the prediction matrix i'esuiting from predicting the new gquantization scaling
matrix, and the values being a difference between the new quantization scaling
matrix and the prediction matrix. In the generating, the delta matrix may be

-5-



An image coding apparatus according to an aspect of the present invention codes an image. More
specifically, the image coding apparatus includes: a matrix obtaining unit configured to obtain an old
quantization scaling matrix which is a coded quantization scaling matrix and is used for 30 coding a

new quanti?aEiOSERENGahinthe GatrdshaametdV Ebrtbet grifoefigiatienoaasipiatien
update pargmgigr detisadina R ANIEWEH HragRrHdhs DeRsAVRIMIZAOBSSAINY BAl Xt FRsPect

to the old quantization scaling matrix; and a coding unit configured to generate a coded stream
including (iFaAMHREEEAEY IFIRG®RSE8W quantization scaling matrix and (ii) the update parameter
computed tmggiﬂ]update parameter computation unit. [0027] A computer program according to an
aspect of the present invention 5 causes a computer to decode a coded image included in a coded

strean® More spectiARPVRE 4B HR BERRsEHNE Jentficrtishiplsmatior otciasmtifving dhaid
quantizatiopjgcglinetiatibrdialing aseend ebiaatntiencepiRthRL AP BéSiHERMHEY deeading a

new quantization scaling matrix; obtaining, from the coded stream, an update parameter indicating an

amount of GPLSk SHE8Mhe MY L HRISISARDA YEaliRg natinGianESspl e P ssIBIE deastiasioANscaling

matrix; decoiting e tigatigHastizanen sraine MAULNG thRyRlkeuahtaiaprsCaling thelrpeptained
in the obtaining of an, old quantization scaling matrix and the update parameter obtained in the
obtaining oﬁﬁﬁmg'ﬁ&%ﬁ%@%mgm)ﬂecoding the coded image using the new quantization scaling
matri4@5 dpg0@sgd in the decoding of the new quantization scaling matrix. [0028] A computer
program according o another aspect.of tfg{eﬁresent invention causes a computer to code an image.

More specifically, the'cBRfRke 4 AEHS BHRIRPS B eRDtEhsEinRig A oRyesent
quantizatiomsemitigh2devedies \whichittdredrdindrnieginrascotied Betanandsresegderieating a
e oA B o e ATl e
a coded strebtaimcanlingddi)qreinzationdedalzing thathiw whichizRiion skaddeaagicangdtidthe
uDdat%ZS RK mSt%[:aC s%‘(pglt'ae fg H‘Seeg‘){SP lég]c%diﬂg a new quantization scaling matrix; an
update parameter obtaining unit configured to obtain, from the coded stream,
an update parameter indicating an amount of change in the new quantization
scaling matrix with respect to the old quantization scaling matrix; a matrix
decoding unit configured to decode the new guantization scaling matrix using
20 the old quantization scaling matrix obtained by the matrix obtaining unit and
the update parameter obtained by the update parameter obtaining unit; and an
image decoding unit configured to decode the coded image using the new
quantization scaling matrix decoded in decoding of the new quantization scaling
matrix.
25 [0026]

An image coding apparatus according to an aspect of the present
invention codes an image. More specifically, the image coding apparatus
includes: a matrix obtaining unit configured to obtain an old quantization
scaling matrix which is a coded quantization scaling matrix and is used for

30 coding a new quantization scaling matrix; an update parameter computation
unit configured to compute an update parameter indicating an amount of
change in the new quantization scaling matrix with respect to the old
quantization scaling matrix; and a coding unit configured to generate a coded
stream including (i) an image coded using the new guantization scaling matrix
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[0029] An integrated circuit according to an aspect of the present invention decodes a coded image
included in a coded stream. More specifically, the integrated circuit includes: a matrix obtaining unit
configured to obtain an old 30 quantization scaling matrix which is a decoded quantization scaling
matrix and RNE:EW iEhe 8BSk Batam iRt mPMtedy Saidipdate pasanmetents@miationg unit
configured tipjebtain, from the coded stream, an update parameter indicating an amount of change in
the new quantization scaling matrix with respect to the old quantization scaling matrix; a matrix
decoding U0 igured to decode the new quantization scaling matrix using the old quantization

scaling matrix Obtaiﬂe@d@ﬁﬂbﬁéﬁﬁi%g?ﬂmnﬂ&wiﬁ“%éhﬁﬂp,ﬁejﬂﬁ%&a@“tﬁ@r ined: hydhgdpdate

parameter obtaining unit; and an image decodlna unit configured to decode the coded image using the

new 5 QuartB4Hoh S CAMPHISHIudesads @ difgaseinshided anm sesiedcstieg MatMore03o]
An integrateg&HieithIRECENI DA AP rBEPaR AiRseR"PRNESWPIIRP FoU8sRN gkt

specifically, thegi?ﬁe%ﬁted,circuit Includes: a 10 matrix obtaining unit configured to obtain an old
caling

quantizatio? g ANHZRHRR SR UBdea@lEX iYRish sitliRgdRaadeanauanszation SN new

quantizatiomrasafiog MbikxusadiPdRteaIaIMGtar REMRIRIINTAEE SO dHREPYERARHRdate
parameter i ount of change in the new quantization scaling Matrix with respect to the

indicating an z
bl quantiz AR DR O0Rg SR AL RS RS E AGE LR SO DS FBaRGRIRding

(i) an 1dageitodashwginaritizatfm auaiiptinataseinthnatpeapddHhih e HRgaim B AERBR e SAmRPUted
by said update parameter conk%utation unit. [Advantageous Effects of Invention] [0031] 20The present

invention mAIEE K pISSRFNG HHEUEWHBUAREERON RRRIINGAT BuHANALBE HQIHRRMEEAORIues,
and thus thgaaliigoretiteiznoptsimegedseate obtaining of an old quantization scaling matrix

and the update parameter obtained in the obtaining of an update parameter;

and decoding the coded image using the new quantization scaling matrix
15 decoded in the decoding of the new quantization scaling matrix.

[0028]

A computer program according to another aspect of the present
invention causes a computer to code an image. More specifically, the computer
program causes the computer to execute: obtaining an old quantization scaling

20  matrix which is a coded quantization scaling matrix and is used for coding a
new quantization scaling matrix; computing an update parameter indicating an
amount of change in the new quantization scaling matrix with respect to the old
quantization scaling matrix; and generating a coded stream including (i) an
image coded using the new quantization scaling matrix and (ii) the update

25  parameter computed in the computing.

[0029]

An integrated circuit according to an aspect of the present invention
decodes a coded image included in a coded stream. More specifically, the
integrated circuit includes: a matrix obtaining unit configured to obtain an old

30  quantization scaling matrix which is a decoded quantization scaling matrix and

obtaining ~ unit " configured "to “obtain, from 'the coded stream, an “Update
parameter indicating an amount of change in the new quantization scaling
matrix with respect to the old quantization scaling matrix; a matrix decoding

-7-



[Brief Description of Drawings] [0032] 25[FIG. 1] FIG. 1 is a functional block diagram showing an
iImage decoding apparatus according to an embodiment of the present invention. [FIG. 2] FIG.
2 is a functional block diagram showing an image coding apparatus 30 according to the embodiment of
the presentumiercimfigered Jjo de&dGe Aiweameaplyshotizationektiingipiattiveesiag inefization

R L RV e T T
diagram sh@kptd@t&n@mmﬂ@ofdntaﬂp@emamm@mﬁ@m bbtaieing-1tnib] andF@. Sis a
e TSGR AAERPSI R REln AU e SRR L5
matrix faluepigriation scaliog miatrtiodediodiedtinwiegatirexafitie ofenpqertizaticodswling
quantizatior}ﬁgﬁjf'gg matrix values.

[0030]

An integrated circuit according to another aspect of the present

invention codes an image. More specifically, the integrated circuit includes: a

10 matrix obtaining unit configured to obtain an old quantization scaling matrix
which is a coded quantization scaling matrix and is used for coding a new
quantization scaling matrix; an update parameter computation unit configured
to compute an update parameter indicating an amount of change in the new
quantization scaling matrix with respect to the oid quantization scaling matrix;

15 and a coding unit configured to generate a coded stream including (i) an image
coded using the new quantization scaling matrix and (ii) the update parameter
computed by said update parameter computation unit.

[Advantageous Effects of Invention]
[0031]

20 The present invention makes it possible to reduce the amount of coded
data of quantization scaling matrix values, and thus the coding efficiency is
increased.

[Brief Description of Drawings]
[0032]

25 [FIG. 1]

FIG. 1 is a functional block diagram showing an image decoding
apparatus according to an embodiment of the present invention.
[FIG. 2]

FIG. 2 is a functional block diagram showing an image coding apparatus

30 according to the embodiment of the present invention.

[FIG. 3] ‘
'FIG."3"is"a graph showing a relationship between a quantization scaling -
matrix value and an inverse guantized absolute value,
[FIG. 4A]



15[FIG. 8] FIG. 8 is a flow chart showing an example of a decoding process in which quantization
scaling matrix values for a one-block transform size are updated. [FIG. 9] 20FIG. 9 is a flow chart
showing an example of a coding process in which quantization scaling matrix values for a one-block
transform size are Uitatdd. iFFecdisgfam shovirgisn éxarchdet shawiogdatemnploatesa pehdass of
decoding an :&tgn%@r &%q, 25[FIG. 11] FIG. 11 is a flow chart showing an example of a
process of co an upda e parameter. [FIG. 12] FIG. 12 is a flow chart showing an example
of a decodlrﬁﬁlﬁoéé’és in 30 which new quantization scaling matrix values are computed. [FIG. 13]

FIG. 13 is a flow ch % [ i};b g
matrix values are cﬁnﬁt@gﬁ%@ @l @n%@r?ﬁ IS a ;‘un %ﬁc%n% (? agrg E gho\%t’llr%gp g%ﬁiﬁage
decodifg agpaichiuecdteadiing to the embodiment of the present invention. [FIG. 15] FIG. 15 is
a functional k gjagram showing an image coding 5 apparatus according to the embodiment of the

present inveéntion. [FIG. 16] FIG. 16 is a diagram showing an overall configuration of a content
providing system foFlfpfeifentliadrontcahawinguive bepassyf [mdate7parameters coded in a

picture header or a sequence header.
[FIG. 6]

10 FIG. 6 is a flow chart showing an example of a process of decoding
quantization scaling matrix values.
[FIG. 7]

FIG. 7 is a flow chart showing an example of a process of coding
qguantization scaling matrix values.

15 [FIG. 8]

FIG. 8 is a flow chart showing an example of a decoding process in
which quantization scaling matrix values for a one-block transform size are
updated.

[FIG. 9]

20 FIG. 9 is a flow chart showing an example of a coding process in which
quantization scaling matrix values for a one-block transform size are updated.
[FIG. 10]

FIG. 10 is a flow chart showing an example of a process of decoding an
update parameter.

25 [FIG. 11]

FIG. 11 is a flow chart showing an example of a process of coding an
update parameter.

[FIG. 12]

FIG. 12 is a flow chart showing an example of a decoding process in

30  which new quantization scaling matrix values are computed.

[FIG. 13] |

FIG. 13isa flow chart showing an-example of a coding process inwhich
new quantization scaling matrix values are computed.
[FIG. 14]



10FIG. 17 is an appearance of a cellular phone. [FIG. 18] FIG. 18 is a block diagram showing an
example of a structure of the cellular phone. [FIG. 19] 15FIG. 19 is a diagram showing an overall
configuration of a digital broadcasting system. [FIG. 20] FIG. 20 is a block diagram showing an

example of a structflGof bdtelevisidiur’igidl Hbck digramisshbleticdiagraimabewitgcadiagample
of a configuration unit that reads and. writes information from

or on a rec B%ﬁ%g%?ﬂlﬁé%ﬁ%?%r@gr%jélf@fg%eﬁ%‘fdéﬁ%FHESSEQFA'&V&B Min showing an example
of a s_tructur{éfI:{Ea]rS¢ording m.edium that is an optical dis.k. [I_:IG. 23] F_IG. 23 i_s a block qliagram
methot and the made30 BBy MO SLo IR 13 EALRE: e EUUler. (SEEGpoHEr
Embodimerapp@@isF (&rabutdimgetat e emBbdifabnvinhithespribgssrdrimvertdatecoding apparatus and
an image C‘i%ﬂg al%:]aratus according to Embodiment 1 with reference to the drawings. [0034]
FIG. 16 is a diagram showing an overall configuration of a content
providing system for implementing content distribution services.
[FIG. 17]
10 FIG. 17 is an appearance of a cellular phone.
[FIG. 18]
FIG. 18 is a block diagram showing an example of a structure of the
cellular phone.
[FIG. 19]

15 FIG. 19 is a diagram showing an overall configuration of a digital
broadcasting system.

[FIG. 20]

FIG. 20 is a block diagram showing an example of a structure of a

television.
20 [FIG. 21]

FIG. 21 is a block diagram showing an example of a configuration of an
information reproducing/recording unit that reads and writes information from
or on a recording medium that is an optical disk.

[FIG. 22]

25 FIG. 22 is a diagram showing an example of a structure of a recording
medium that is an optical disk.
[FIG. 23]

FIG. 23 is a block diagram showing an example of a configuration of an

integrated circuit for implementing the image coding method and the image
30 decoding method according to each of embodiments.
-~ [Description of Embodiments] , I _ o
[0033]
(Embodiment 1)

- 10 -



As shown in FIG. 1, an image decoding apparatus 10 includes a matrix 5 obtaining unit 11, an update
parameter obtaining unit 12, a matrix decoding unit 13, and an image decoding unit 14. The image
decoding apparatus 10 is an apparatus which decodes a coded image included in a coded stream.
[0035] The matrix cBtainfotiowing 1desatiteanantd inagtizatmmdiangppataxud ahithais ardegeded

guantizatio lj trix and is used fqr decading a new, quantization scaljng matrix. Then, the
et oot LRt e R R B RS 16 W R oding uni
13. It is to H&a3#eH that the decoded quantization scaling matrix is stored in a memory (not shown) of
the image decoding,ap, S. [0036] . ethod of selecting an pld.gquantization scaling
matrix is not particgll‘agrly m%id&gﬂ ,'fo£:’ ir%s a{ﬁ%% g%%%?ﬁi@%n?ﬁpﬁggﬂéd{)éuﬁﬁ&éﬁénas%ﬂ%r atrix
may bé seletreainixigemaiivély, whenpdehsifipatamitiernadttamiogidenitflizy anrolstrinadtzeting

scaling matrjx.is jacl | d_str h ntization scaling.matrix may, be selected
based on tf%ﬁfgeir?ffﬁ%g}%gé%n%ﬁ%iﬁigécﬁégéé&ﬁ éﬁgﬁyaz%% ggﬁ%eg ﬁ?&?ﬁ"&%fﬂ@%ﬁiérﬁ#&s may
be selectectinsigparflios #/iich detarasaaarodied dnagenncinited bbaairededstieanaded stream 25
an update i@r ter indicating an amount of change in the new quantization scaling matrix with
respecttot e@o%%uantization scaling matrix. Then, the update parameter obtaining unit 12 outputs
the obtained updatd baranaétes ebianingrldledddinbtainis1an[0dB 8] E0ttzatitne sz dnatdate
paramefer ipplider: 3 fiskHRdats RAMAIRIINSISANAO A SEAle JARL gldhe e uANization agaling
matrix with respect to the aid quahtization scaling matrix; a second update parameéter indicating - a
degree of vaHaNsEFatioal a5 togstainy thelhew,qthatizaabixs elitainngritnind b delftputstthewhich
is a differe izatj iRg ' ictior: ix (tosbedescribed
aten. (0035 e U SR e
old quantiz@®ReEdindatathe crantrihgwretizakiar sbading gnatitii isustaredujid e paraomgter

obtained by(mﬁ gﬂg%ﬁpaf%ﬁg@megﬁ@f r@ g?fgugwfdnatrix decoding unit 13 outputs the

decoded new qéjantlzatlon scaling matrix to ecoding unit 14. [0040]
15 [0036]

A method of selecting an old quantization scaling matrix is not
particularly limited, and, for instance, a most recently decoded quantization
scaling matrix may be selected. Alternatively, when identification information
for identifying an old quantization scaling matrix is included in a coded stream,

20 the old quantization scaling matrix may be selected based on the identification
information. A default quantization scaling matrix defined by standards may be
selected instead.

[0037]

The update parameter obtaining unit 12 obtains from the coded stream

25 an update parameter indicating an amount of change in the new quantization
scaling matrix with respect to the old quantization scaling matrix. Then, the
update parameter obtaining unit 12 outputs the obtained update parameter to
the matrix decoding unit 13.

[0038]

30 Here, the obtained update parameter includes: a first update parameter

indicating a scale factor of the new guantization scaling matrix with respect to
 theold quantization scaling matrix; a second update parameter indicatifig a -

degree of variation in values constituting the new quantization scaling matrix;

and a delta matrix which is a difference between the new quantization scaling

- 11 -



More specifically, the matrix decoding unit 13 computes, using the old 10 quantization scaling matrix
and the first and second update parameters, the prediction matrix resulting from prediction the new
guantization scaling matrix. Then, the matrix decoding unit 13 decodes the new quantization scaling

matrix by sumabibgahe pr goietiotionatristaixd(tectste tesaatixd [RR41). 15The image decoding unit 14
decodes th Eﬁ@gﬂ image included in the coded stream, using the new quantization scaling matrix
decoded b)i trix decoding unit 13, and outputs the decoded image. [0042] As shown in FIG. 2,

an image coding ap'ﬁammmndadediaghamx 203 feirdripsinthl v pgladetpzatioe tecaling
computatio |t 22, and a ing, unit 23. The image ¢ dlng arat pparatus which
codes an im I?nlér% Oﬂ%’?g E&% %tr%%ﬁ%ﬁ (&r}.lm':'t(%i 5%( o@?’gﬁﬁlﬁ@ ﬁgn gllﬁa arix
which i§ a ooUtajrqngrmanmm azaintgmwam@wammr@bthmd ynEBe quateqbaramét@g
e TR L AL BB RN A S el TG e
up ate parameter ¢ S is
stored in a mm@onmnngmnmmmmm@emmawa@mm ] 30The method of selecting
an old quar;]: @ scaling matrix is not particularly limited, and, for instance, a most recently coded
scali

guantizatio matrix may be selected. Alternatively, a quantization scaling matrix having a high
correlation with the Nlameqaaadfm&thy,sd:bmmaﬂtﬁxdaagdjagsakeﬁtemImh'rEpuaes tsimpedthesaly to

inclu_d Oogrggﬁ%;agﬁa | p@t%ﬂp gmar oin rg(%r # ent| Lﬁ :g%aa %ed%? uantl %?!2}% aling

matrix. rametér compu atlon un comp % first
parameter, a@h@m:‘pmﬁzfmmemdm@ ﬁmnmwﬁ@mon§IE|MUaWBHMOnm¢&‘ln@mgatMe

oy en st arhsanaet e e e on SERARANR Lia BRL

parameter computation unit 22 outputs the coiipute parameter e coding u 46]
10As an ex@hﬁwmm@@Itﬁmﬁﬁlﬁﬁfdlﬁwm@bétﬁde@ rmwtdlxantlzatlon scaling matrix and a
prediction nmtéé rfsultlng from predicting the new quantization scaling matrix using the old
guantization scalinig matrix and the first and second parameters. Then, the update parameter

compiation unit ZszmmWﬂﬁﬂiagdwﬁtok@ mmthmm@doimagmmwoﬁme
coded stream, using the new quantization scaling matrix decoded by the matrix
decoding unit 13, and outputs the decoded image.

[0042]
As shown in FIG. 2, an image coding apparatus 20 includes a matrix

20  obtaining unit 21, an update parameter computation unit 22, and a coding unit
23. The image coding apparatus 20 is an apparatus which codes an image.
[0043]

The matrix obtaining unit 21 obtains an old quantization scaling matrix
which is a coded quantization scaling matrix and is used for coding a new

25 quantization scaling matrix. Then, the matrix obtaining unit 21 outputs the
obtained old quantization scaling matrix to the update parameter computation
unit 22. It is to be noted that the coded quantization scaling matrix is stored in
a memory (not shown) of the image coding apparatus 20.

[0044]

30 The method of selecting an old quantization scaling matrix is not
particularly limited, and, for instance, a most recently coded quantization
scaling ‘matrix-may be selected, -Alternatively, -a guantization scaling matrix
having a high correlation with the new quantization scaling matrix may be
selected. In this case, it is necessary to include in the coded stream

.12 -



15 delta matrix become smallest. [0047] The coding unit 23 generates and outputs a coded
stream including the image coded using the new quantization scaling matrix and the update parameter
computed by the update parameter computation unit 22. Moreover, 20 the coding unit 23 may include
in the codedtirtfivatheridaftficriitmittarmaatiemyfipigdeietibine tee odan@riEaroscafAlNEnERIKX.
[0048] é(é is a graph showing a relationship between a quantization scaling matrix value and
an inverse g ized absolute value. As shown in FIG. 3, a 25 quantization scale step increases as a

qudantizationhscalingl' mtrimdallue ;b&mﬁi&@e@pﬁ!ﬁ?ﬁﬁiﬁ:&ﬁ@? [%Q%Q] 22 C@@ﬁﬁiﬁég:'@ﬁ- 4d@aek4B is
a diagram showing an exa of parameters which are inclu in a picture header or a sequence
eader andPR AIBRIEE A ol LR RBHG el B SO KA L [A0BBES MAKnc B A,
fordexaﬁwpldniﬁisamba_g;éiolaia tarhwuwteamc;rmj'&ged fiag %)Q@wmuada@ienogﬂam qaag?% angqanl
update parameter In a sequence header . Likewise,_as shown in FIG. 4B, for example, it
is possible’f%%ﬂ%ﬁﬁ?éoagﬁ?p@ée ﬁ%?ﬁ%%ﬁ?aﬁﬁ%‘%&&e“a@ﬁ ineJtﬁ?'(b% Wiﬁ MQ{@%meter
(D206) in a pichpath&ateuiiZa2)o[p0ts Beelrofribeatadateditg pdranTetnd 0 268) dvdiflgainit
indicating ther or 5 not information for decoding the new quantization scaling matrix, that is, the

update paraméter is included in a corresponding one of the headers. For instance, when the update
flags (D202[&@dOR08) indicate 1, the update denominators (D204 and D210) and the update

0210 00 5 used 6 SR eXA Bt bF oeGe SKine & (LU ROt he ROARSa sty
matrix. [005Q¥antiZei@ors ssalidagratrishandng predigiiesiomgidategmitimgtismapietiiotihg piwture
e I SR e C AN e, e IR R PR T i
update pardinetérstiacidozecand pananiegE3dtiemdha update tppeaifagtEdIDNputation unit
22 computes the first and second update parameters so that the values of the
15  delta matrix become smallest.
[0047]

The coding unit 23 generates and outputs a coded stream including the
image coded using the new quantization scaling matrix and the update
parameter computed by the update parameter computation unit 22. Moreover,

20 the coding unit 23 may include in the coded stream the identification
information for identifying the old quantization scaling matrix.
[0048]

FIG. 3 is a graph showing a relationship between a quantization scaling

matrix value and an inverse quantized absolute value. As shown in FIG. 3, a
25 quantization scale step increases as a quantization scaling matrix value rises.

The opposite is true.

[0049]

Each of FIGS. 4A and 4B is a diagram showing an exampie of

parameters which are included in a picture header or a sequence header and
30 are used for updating a quantization scaling matrix.
[0050] o ‘ _
“As shown in FIG. 4A, for example, it is possible to include an update flag
(D202), an update denominator (D204), and an update parameter (D206) in a
sequence header (D200). Likewise, as shown in FIG. 4B, for example, it is

-13-



[0053] The update flag (D300) indicates whether or not quantization scaling 20 matrix values for a
corresponding transform size are updated. The update type flag (D304) is a flag indicating a method of
coding a new quantization scaling matrix. [0054] For instance, when the update type flag (D304)

indicates 0.5bis@idnd Gateddaadthaptrncinagtiaation scatingpaatdx deceAfAMUPq B0l and

guantization scalrn matrrx (hereafter referred to as a "first method' ). In this case, as shown by the
lower right GFF#&d (Re9ek BBy e @é@%’&%@ -parameter (D312), the number
of delta ma[r@gmlgres (D314) and subsequent delta matrix values (D316) are coded in the header. 30

[0055] On the ather hand, when the update D304 indicates 1, it is
indicated-that-the- n@%ﬁﬁrﬁ?&%ﬁ@’f E%Iﬂ?@ﬁw g)lﬁ Qsﬂ%tmtﬂ@t%mﬂ%mﬁfgahng

matrix ﬁwereﬁtternﬁrﬂrra@lcte areradee@@n@bntﬁ@crréw |Ql§bﬁt¢?§§@ﬁ%€hﬂﬂ@ evidhedowesdal ofidG. 5,

delta matrix v éues (Pﬁ are code he header. Similar to the conventional method in which the

quantizatiortBE&kRgRAL %ed'od%d &R &@Wﬁ%@'ﬂ@aﬁﬁ%ﬁn%li‘ﬁ%@qﬁfﬁx mB9be
arranged lnensmtetermrreed @Il‘r@emmiatéffﬂ e(DEl0es BRkveRDOBSViAdcans nextMalugsdiesused

as the delta matrix values 6 is a flow chart showing a ocess of decodrng
an update ré\g t@f@ Rf&%ﬁg]m) aﬁ‘iﬁ{: & M@%%p@gg € A5'Heddd<s an
deate flag r(rmpaci@ar fmw?qnerwah\he&ahm%mﬂ)a maheqteﬁbmwﬁr@r@f rDezdgnob?;erftagialOZ)-
0058 Next, whep the value of the at Yes in 5402), the ima ecoding apparatus
10 deﬁgdes%n%t (ﬁeﬁj&%e?ﬁatm ﬂQZ(gA 5?%21%)' (‘él%ﬁg té&@ﬁoﬁ?rn&Bpﬁt'g& ple,
used for detpuemtingtibe satdinflmstrdxge at the time of updatrng the quantization scaling matrix

values. The 6 image decoding apparatus 10 decodes an update parameter (D206 or D212) (5406).
Subsequenﬂg image decoding apparatus 10 computes new quantization scaling matrix values

(5408). [0059] 20FIELG. i§ asflavdidgranheshingiag tvee sy pbsodingratate daiespactareteniiea Haader.
[0060] the picture header or the sequence header (hereafter the headers are referred
15  to as “header”). The update parameter (D302) is prepared for each of M
transform sizes as shown in FIG. 5, and each of the update parameters includes
an update flag (D300) and an update type flag (D304).
[0053]
The update flag (D300) indicates whether or not quantization scaling
20 matrix values for a corresponding transform size are updated. The update type
flag (D304) is a flag indicating a method of coding a new quantization scaling
matrix.
[0054] _
For instance, when the update type flag (D304) indicates 0, it is
25 indicated that the new quantization scaling matrix is coded using the oid
guantization scaling matrix (hereafter referred to as a “first method”). In this
case, as shown by the lower right of FIG. 5, a first update parameter (D310), a
second update parameter (D312), the number of delta matrix values (D314),
and subsequent delta matrix values (D316) are coded in the header.
30 {0055]
On the other hand, when the update type flag (D304) indicates 1, itis
— indicated-that the new quantization scaling matrix is coded without using the
old quantization scaling matrix (hereafter referred to as a “second method”). In
this case, as shown by the lower left of FIG. 5, delta matrix values (D306) are
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First, the image coding apparatus 20 codes an update flag (5500). Information indicating whether or
not an update parameter for generating a 25 new quantization scaling matrix is included in the header
is set to the update flag. [0061] Next, when the value of the update flag is 1 (Yes in 5502), the

image codirg@gparatundOsesgeran UgRaiRerpnateiSMbioRae NieHaRIR SN ERHNGhe
apparatus 20 co%tes the uggéxté—:-a %ar_am_eter for generating the new quantization scaling matrix

(5506). SuBHLITEARYOM SR b dBpardRE ey eongildbingh dhe pHaihRNiQMd

includes theeaiieg weeteite PRIRVetararyeadedsradeiERRihdd U der and Girf8rermeovakiart
illustrating a decoding process in which quantization scaling matrix values for a one-block transform
SRNETRR R, B

size are up VIGUE BN RS (PGS AL PRTRR TS Gtk Baatix yakes 4l 49800) 5 in a
headers(S6QP0pIédxt, when the value of the update flag is 1 (Yes in 5601), the image decoding

apparatus 10 decog__? an_update type flag (D304) in the header (5602). [0064] Subsequently, when
the update type flad Titic3teS Oa(YtéS"l‘ﬁ §%855, HIOWH haR e RIQSSSRAp Nth @ebddedats

update pararaesen¢B308) anhibedegader (5606), and computes new quantization scaling matrix values
using old qt@%tion scaling matrix values according to the first method (5608). [0065] On the other
hand, when update type flag indicates 1 (No in 5604), 15 the image decoding apparatus 10

decodes the new q#astizétieniswge wecsdingabssarihesiti(idedde eidauapizston sgaliDa opatrix
e B ST T N At LR B 15780
First, the imdi#&8q4ding apparatus 20 codes an update flag set by the image coding apparatus 20
(5700). [0067] Nextywhen g ¥Ke OLilR Yridie (RhiRd ALt i TR IF 84855, the image
decoding apparatus 10 decodes an update denominator (D204 or D210) (S404).
The update denominator is, for example, used for determining the rate of
15 change at the time of updating the quantization scaling matrix values. Then,
the image decoding apparatus 10 decodes an update parameter (D206 or
D212) (5406). Subsequently, the image decoding apparatus 10 computes new
quantization scaling matrix values (S408).
[0059]
20 FIG. 7 is a flow chart showing a process of coding an update parameter
in a header.
[0060]
First, the image coding appératus 20 codes an update flag (S500).
Information indicating whether or not an update parameter for generating a
25 new quantization scaling matrix is included in the header is set to the update
flag.
[0061]
Next, when the value of the update flag is 1 (Yes in S502), the image
coding apparatus 20 codes an update denominator (S504). Then, the image
30 coding apparatus 20 computes the update parameter for generating the new
quantization scaling matrix (S506). Subseguently, the image coding apparatus
20 codes the computed update parameter and includes the coded update
parameter in a coded stream (S508).
[0062]
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25 coding apparatus 20 codes an update type flag set by the image coding apparatus 20 (S704).
Subsequently, when the value of the update type flag is 0 (Yes in S706), the image coding apparatus
20 computes an update parameter using old quantization scaling matrix values (S708), and codes the

computed update per@meger i 730RSH (Q68t iluAaEmEthar g Hhecaiye pf thgnigdate

type flagis 1 (No in 5_706%, the image coding apparatus 20 codes new guantization scaling matrix

values withB4eTiAgHAR sf@lpamathsvalupedonaRngahiocistransiomadize aregpderesa flow

chart illustrgiggajprocess of decoding an update parameter. [0070] First, the image decoding

apparatus 10 decodes a first update 5 parameter and a second update parameter using information in
R e

a header (S800 to age {R8 ARRA M ARl Fsspdet RN oRdate AR A PERR hatrix

values 3o zerod $Be (8B0UR iNage dasedifscapariatos tHedgsades i nynaetwigrpiey delta
matrix valugg‘ in.the hea er9§806 . Finall Héhmgége decoding apparatus 10 decodes the delta matrix

values (S808'%0'88E8H. ng PB%?{ FfSRIAD (b lag P59 doddeis
based on thesadabese0decoded delta matrix values among the coded delta matrix 15 values. The
delta matriﬁmﬁé%i are arranged in each transform block in a predetermined scanning order, e.g. a
zigzag sca der, and represent delta matrix values corresponding to a range from a low

frequency componeSuibsegbightfyeauhacytbempster bfseaglimeanrsitsnigransionm3bok, e
cace AP3 x BGE O R AR Gea D aP G Fite Uadeter B2 JGER, Eobe) 10 HRG. 11 is
a flow charttibastent{§6a)peess cfrplibgsanawdpiemdratiotescafid@ofdtrix Valsashesinpe
[ng;';? AP 2N SE A hRARA ARAT S IR0 B8 T ARE AR A3a el 43900 to 5902)
[0065]
On the other hand, when the update type flag indicates 1 (No in S604),
15 the image decoding apparatus 10 decodes the new quantization scaling matrix
values without using the old quantization scaling matrix values according to the
- second method (5610).
[0066]
FIG. 9 is a flow chart illustrating a coding process in which quantization
20 scaling matrix values for a one-block transform size are updated. First, the
image coding apparatus 20 codes an update flag set by the image coding
apparatus 20 (5700).
[0067]
Next, when the value of the update flag is 1 (Yes in §702), the image
25 coding apparatus 20 codes an update type flag set by the image coding
apparatus 20 (5704). Subsequently, when the value of the update type flag is
0 (Yes in S706), the image coding apparatus 20 computes an update
parameter using old quantization scaling matrix values (S708), and codes the
computed update parameter (5710).
30 [0068]
" On the other hand, when the value of the update type flag is 1 (No in
"5706), the image coding apparatus 20 codes new quantization scaling matrix
values without using the old quantization scaling matrix values (5714).
[0069]
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Next, the image coding apparatus 20 computes the number of delta 30 matrix values to be coded
(S904). An example of computing the number of the delta matrix values is computing the position of
the last non-zero delta matrix value at a scanning position. Subsequently, the image coding apparatus

20 codes the number®f the delta maiixatriresieRPatingnallprieciaage eR¢EpgIRErartysddteodes

delta matrix values for a transform block size until the final position in a block scanning order becomes
equal to th@AIRRBEFSF the coded delta matrix values (5908 to S914). [0076] FIG. 12 is a flow
chart illustragigg@]decoding process in which new 5 quantization scaling matrix values are computed

using the first methég%(,)lo% . First, t(%a im _%é decoding apparatus 10 obtains old quantization
scaling matrix values' €51068. NE&Ifhe %%‘f'l cRRGTATYSrattd 168RABS e fifdistatiesiale
scalingsthe pistarttizaiio seitshaaipdaelysiraitetefirasiHycesdipRticieterainedder thegost
update parzgr%géé 310) shown in FIG. 5 (S1002). Here, the computed first values constitute a matrix

having the ber of coefficients as a quantization scaling matrix. [0078] Itis to be
noted that th@irsg coefficient can be expressed by, for 15 example, the following equation. [0079]

chown in each of F NSRBI RS ECRHIG QBRI o AL 8 BN Jelebo o
predetermitiedzenty¢ SBOE preTintemmbhedivadigre isldosdnstprapmarGiarsl 268. Hiovseleer thie fitsherefficient
ComPAteS SSEEEHEA SRS SIPOBACR S6 RrAe T W S e e g
apparatus 10 decodes the delta matrix values (S808 to $814).
[0072]
Here, the number of delta matrix vaiues that can be decoded is based
on the number of decoded delta matrix values among the coded delta matrix
15 wvalues. The delta matrix values are arranged in each transform block in a
predetermined scanning order, e.g. a zigzag scanning order, and represent
delta matrix values corresponding to a range from a low frequency component
to a high frequency component of a two-dimensional transform bilock. The
scanning order differs depending on a transform block size. For example, a
20 scanning order in the case of 8 x 2 biocks is different from a scanning order in
the case of 2 x 8 blocks.
[0073]
FIG. 11 is a flow chart illustrating a process of coding an update
parameter.
25 [0074]
First, the image coding apparatus 20 codes a first update parameter and
a second update parameter (5900 to $902).
[0075]
Next, the image coding apparatus 20 computes the number of delta
30 matrix values to be coded (5904). An example of computing the number of the
delta matrix values is computing the position of the last non-zero delta matrix
value at a scanning position. Subsequently, the image coding apparatus 20
codes the number of the delta matrix values (S906). Finally, the image coding
apparatus 20 codes deita matrix values for a transform block size until the final
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25 denominator is set as well as a need for the image decoding apparatus 10 to perform the above
computation. [0081] Then, the image decoding apparatus 10 calculates difference values between
the old quantization scaling matrix values and a fixed value (S1004). 30 Here, the calculated difference

values consj tri ' figien izafi li trix.
0082] e p e ot Tk e e P e B e T £ e RS, o, S oued
quantizatiorfSERiAtatwhivalees £SARBtelmRkftomponent value (16, for instance) among the old
quantizatior;ggeing matrix values and an average value (an average scaling matrix value) of all the
old quantization scaéilr:é matrix values. [0083] 5Subsequently, the image decoding apparatus 10

computes second vBl§es by d8afinflaMe aleiienbesiaating calcdegedings pooaasshin yedishd Rewfficient
determined QuaheARIALLAIRITRAIAT OIALEIHD) OB (R 1O AL e computed

second values constitute a matrix having the same number of coefficients as the quantization scaling
matrix. 10 [é@@&?] It is to be noted that the second coefficient can be expressed by, for example,

the following equatigfstOG8al (@ﬁ“g@cﬂ%@imgn&ﬁ SaRs Y@%ﬁ%&?ﬁ?ﬁ?&%ﬁ(ﬁﬂ%ﬁ%ﬂ%}%ﬁ?@mr

15 [0086] As shown in ea FIGS. 4A and 46, the update denominator is represented in The
header or sERRTEYRHEREARABEO I udIERte the dBiesRifaroding isprannabiante, cunputes. firstiever,

the second garftisient,cammiied aseoBltgdaibRISaNGHOR MM PEPAAR tRARRMONGMRIateF st

parameter in the 20 header. This eliminates the need for the area in the header in which the update

denonfhatorE S GRMARISETHRS L &Y &P Etal BdRiSoBRRApRiaak R 3H0b PerwhnithElbobe
computatiof JPOBZ) NebrifetiteagsragcesinarRpRAURIES d8ampties RISEISIPRMRY he same
number of coefficients as a quantization scaling matrix.
[0078]
It is to be noted that the first coefficient can be expressed by, for

15 example, the following equation.

[0079]

First coefficient = (First update parameter + Update denominator) /
Update denominator
[0080]

20 As shown in each of FIGS. 4A and 4B, the update denominator is
represented in the header or set to a predetermined value. The predetermined
value is, for instance, 16 or 128. However, the first coefficient computed
according to the equation may be set as the first update parameter in the
header. This eliminates a need for an area in the header in which the update

25 denominator is set as well as a need for the image decoding apparatus 10 to
perform the above computation.

[0081]
Then, the image decoding apparatus 10 caiculates difference values
between the old quantization scaling matrix values and a fixed value (51004).
30 Here, the calculated difference values constitute a matrix having the same
number of coefficients as the quantization scaling matrix.
r0082] o )
It is to be noted that the fixed value may be a value determined at least
for each quantization scaling matrix, e.g. a direct current component value (16,
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25 values by summing the first values and the second values (S1008). Here, the computed prediction
matrix values constitute a matrix having the same number of coefficients as the quantization scaling
matrix. [0088] Then, the image decoding apparatus 10 computes new quantization 30 scaling matrix
values by adding delta matrix values to the computed prediction matrix values (adding coefficients to

correspondifglchEkRNERE P80 a0y & it fiseRtralianosEaling atrix s ies gnesapdave Rgetion
1 below. [00g8]Mathn LhhraR (ééél_%oﬁl\é%l%ﬂéw 8fd i Q%(%!@%dw&imgﬂalhﬁmle’

Mew(%) represents n values constituting a new quantization scaling matrix. epresents n
constituting %@%\ﬁ%‘rﬁ{%tion scaling 5 matrix. SMO) represents n values constituting a delta matrix.
Moreover, Pigggsgsents a first coefficient, P2 represents a second coefficient, and F represents a
fixed value. Furthermore, each of the new quantization scaling matrix, the old quantization scaling

matrix, the predictioPH2RBRUSR Yhe 81IMARE I9eChine RPRgS3ESIP(WIMMPHIES AaaaRd
number equalRIes 19y0'eRRAYANL) KRERSEE VaT AR AR ThL &1 AbA00AH éé%&;wdhe

first term of Equation 1 corresponds to the process in 51002 in FIG. 12, and the second term o

d
Equation 1 cBrRiEGiId8tRIaRsd by R saewcéBdats Rarameter (IdddRieshewmiadidond
matrix can begrpuBitedHErby s roRapbetr Saisheecandderrnsfifsaiomathataviig the

corresponds to 51008 in FIG. 12). Furthermore, the new quantization scaling matrix can be Computed
by adding th&3Ae RHMRREf CRRIFGeBh 8 Be ArANTRRTIONSEERN S @Biiresponds to 51010 in
FIG. 12) [00R)EAFIG. 13 is a flow chart illustrating a coding process in which an update parameter is

g?{;ﬁg}[ﬁg ;rgl)rr]no?éjaﬁgzriaﬁti% jﬂ%alierg% égaigjéﬁ/& uesi’@[gogg] First, tthe image_ coding ap aratus 20
quantiz&tiorts PNdeROSHICERt RN DR LIS RIERRRY rifhay
be, example, the following equation.
[0085]
Second coefficient = Second update parameter / Update denominator
15 [0086]

As shown in each of FIGS. 4A and 4B, the update denominator is
represented in the header or set to a predetermined value. The predetermined
value is, for instance, 16 or 128. However, the second coefficient computed
according to the equation may be set as the second update parameter in the

20 header. This eliminates the need for the area in the header in which the update
denominator is set as well as the need for the image decoding apparatus 10 to
perform the above computation.

[0087]

Next, the image decoding apparatus 10 computes prediction matrix

25 values by summing the first values and the second values (S1008). Here, the
computed prediction matrix values constitute a matrix having the same number
of coefficients as the quantization scaling matrix.

{0088]

Then, the image decoding apparatus 10 computes new gquantization

30 scaling matrix values by adding delta matrix values to the computed prediction
matrix values (adding coefficients to corresponding coefficients) (S1010). The

" “processing-shown-inFI1G. 12 can be expressed-as Equation 1 below, =~~~
[0089]
[Math. 1]
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25 among quantization scaling matrices, a quantization scaling matrix having the highest correlation
with a new quantization scaling matrix. [0094] Next, the image coding apparatus 20 computes first
values by scaling the old quantization scaling matrix values with a first coefficient determined by 30 the
first update parameter (D310) shown in FIG. 5 (51102). Here, the computed first values constitute a

matrix having the saWfig,p (et M5aGexficRits Hathe, G)antzhidh beating(hatriX Ha0eElon 1)1t is to
be noted that the first coefficient can be expressed by, for example, the following equation. [0096]

First coeffic{'gmgajFirst update parameter + Update denominator) / 5 Update denominator [0097]

As shown in each of FIGS. 4A and 4B, the update denominator is represented in the header or set to a

predetermined valud e Mred BHERRNGSENES UL V8 5 SORRERI G A NV IIMABZAtIRN fice badfficient
computed 1 aeperding laiheqsieationsmayRAnes aoha#iRinpdaie BRIaHIRRtPENSeRERRg his

eliminates a need for an area in the header in which the update denominator is set as well as a need
for the fnadB¥baing AP LiERre588 SeforRlYRe SoBRTREHN AR tFosBal s ThAloBRvE adl
coding apppepiiss@Atealediaies difeimmeentalues helyresaie ol guaBtentiopaFrrRiiBgMaiHy vatues

and a fixed value (S§1104), Here, the calculated difference values constitute a matrix having the same

number of CERIRISAIS & THEHuXAN S R ERRME RIGr LGB rehEIC NS Y SUROEZARNTe SRS fixed
value have hehig)riiae b REGTEPREARIh tBEsiing ARaYRSC HRIEOprégIamiis MatFBoeatRAtTRO88ka

valuos CarcTRABTS £.0PH SBRRFoBH O AV HEtE: P T Eh MO rchbr
(D312)shogremt&t@nar( ) Meflas Herei thamgpmputetseeond vatupg, constitute a matrix having the
same numb[%'g(gﬁoefficients as the quantization scaling matrix. [0100]
Here, the first term of Equation 1 corresponds to the process in $1002
in FIG. 12, and the second term of Equation 1 corresponds to the processes in
51004 to S1006 in FIG. 12. Moreover, the prediction matrix can be computed
15 by summing the first and second terms of Equation 1 (that is, this corresponds
to S1008 in FIG. 12). Furthermore, the new quantization scaling matrix can be
computed by adding the third term of Equation 1 to the prediction matrix (that
is, this corresponds to S1010 in FIG. 12).

{0092]

20 FIG. 13 is a flow chart illustrating a coding process in which an update
parameter is calculated from quantization scaling matrix values.
[0093]

First, the image coding apparatus 20 determines an old quantization
scaling matrix (51100). Here, the old guantization scaling matrix may be,
25 among quantization scaling matrices, a quantization scaling matrix having the
highest correlation with a new guantization scaling matrix.
[0094] ,
Next, the image coding apparatus 20 computes first values by scaling
the old quantization scaling matrix values with a first coefficient determined by
30 the first update parameter (D310) shown in FIG. 5 (S1102). Here, the
— computed first values constitute a “matrix having the -‘same number—of :
coefficients as the quantization scaling matrix.
[0095]

-20-



It is to be noted that the second coefficient can be expressed by, for example, the following equation.
30 [0101] Second coefficient = Second update parameter / Update denominator [0102] As shown
in each of FIGS. 4A and 4B, the update denominator is represented in the header or set to a

predetermined valté%. E’l(%d)rsge}%géigeg.‘é@tﬁeisﬁp%f InS{apes-ip %ﬁzdgﬁggg*@)%%%eggfiﬁ&&e

coefficient computed according to the equation may be set as the secon

header. Thi©@mmeardentohewinmemeadien-in the header in which the update denominator is set as
well as the gor the image coding apparatus 20 to 5 perform the above computation. [0103]

Next, the image coding apparatus 20 computes prediction matrix values by summing the first values
and the second valfiES{ SOESEFIEIb s ey UpEatsagacamateapraldniate ennponaaienh matrix
values gy s%ggr@e%&gfspiction matrix values computed in 51108 from the new quantization
scaling matrix values (S1110). The processing shown in FIG. 13 can be expressed as Equation 2
below. [OlOE@(PIQIZJh. 2] 15(Equation 2) [0105] The description of each of variables is the same as

Equation 1, and thusdherfiggaripfioadderee! F1aet repeatery [AR06L0I pde e RIRoHHiRbgACTO! the

values constituting the old quantization scaling matrix is multiplied by the first coefficient P1 in the

second terrfERESRALR D H%ﬂ%@%r%ﬁﬁé%ﬁ %@ﬁ@i@ﬁmﬁi@_ é(%_b@‘fic'ﬂ?ﬂ fredricgmNes
?nvaet:i(" Zc;a[lgfg%oris/y'tfwuw@meg peyapatiopgn tegRbes-Copditiiiag hseRidigHRNEgAisagaling

10 "according to the equation may be set as the first update parameter in the
header. This eliminates a need for an area in the header in which the update
denominator is set as well as a need for the image coding apparatus 20 to
perform the above computation.

[0098]

15 Then, the image coding apparatus 20 calculates difference values
between the old quantization scaling matrix values and a fixed value (51104).
Here, the calculated difference values constitute a matrix having the same
number of coefficients as the quantization scaling matrix. Moreover, the
specific examples of the fixed value have been already described, and thus the

20 description thereof is not repeated.

[0099]

Subsequently, the image coding apparatus 20 computes second values
by scaling the difference values calculated in S1104 with a second coefficient
determined by the second update parameter (D312) shown in FIG. 5 (51106).

25 Here, the computed second values constitute a matrix having the same number
of coefficients as the guantization scaling matrix.

[0100]

It is to be noted that the second coefficient can be expressed by, for
example, the following equation.

30 [0101]

Second coefficient = Second update parameter / Update denominator

- As shown in each of FIGS. 4A and 4B, the update denominator is
represented in the header or set to a predetermined value. The predetermined
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On the other hand, the fixed value F is subtracted from each value constituting the old quantization
scaling matrix and the value resulting from the subtraction is multiplied by the second coefficient P2 in
the third term of Equation 2. Here, a value approximate to (typically corresponding to) the 30 direct

current coryafen VAP kil uARiZ8581 SERARABAH]S ARG QAAGINS. Bl e

among the values constituting - thé old quantization sca INg’matrix, 10w frequéncy componént values
close to thedgretding rkhtbengationanaabsraathas toeoscondasralateupatiaeratesnio dbefficient
P2 affects, g .th‘fﬁie'%ﬁ&%&%@%@ﬁ?@@%ﬂ%ﬁét%mﬁ% R e oW E@H@B%}e
component values relatively less and high frequency component values relatively more. In'5 other
words, in tHeEESHlRI NS SEe a5 v erasotiinersh ont thdssge weodingaspparakigidd beween

low freguer&{rﬁg,rﬁ.pgﬁgrgbﬁ\l}éeécﬁﬂg%}k_ggﬁ&ﬁquency component values of a new quantization scaling

matrix as the value of the second coefficient P2 rises. [0109] 10Moreover, the delta matrix values
approach o[84-@3¢n of the values constituting the prediction matrix obtained by summing the second

and third terms of FUAONG [FAS=6481A S FPRERANI LR IR NFH LB ARIAR SRR AU .

Thus, the image coding apparatus 10 makés |r¥5033|ble to increase the coding efficiency by selecting

an old quarlit SR EREBfEThaRives BRNTGeesRME Yluiesl 484 OBth efiemtxtidhsscaling
parameter ghchgetepRing dhsHst AN GeEoRbUPSRIBARAMRIRTR %ihé%““tﬁzd@ﬁﬁti’é%ﬁi@’%h@s

become smallest (e.g., an error of mean square becomes smallest). [0110] FIG. 14 is a detailed

functidfal RSER GHBRaMARBWRIYESiFRIGEVIRddRo&ih Y O SErafuthBone @Hant2atian s&lbaiment
of the presepLEHENiNIes$SIPWD)N T plotbegreeRBiHTRIadeqarRsrapRasapedQAingludes

a quantization scaling matrix parameter parsing unit 1200, a quantization scaling matrix value
computatior WRIHZ BERMtization scaling matrix value storing unit 1204, a first memory unit 1206,
an inverse ggagization unit 1208, an 25 inverse transform unit 1210, a sample reconstruction unit
1212, a sample preﬁi@cti n unit 1214, and a second memory unit 1216. [0111] The quantization
scaling matrix para ﬁﬂ‘p rLing unit 1200 reads a header (D1201) from a coded stream, and outputs
an update parameter 30 (D1203) to the quantization scaling matrix computa}i’lon unit 1202. The

quantigation scaling ik pdrbumeld) parslng (Rix 206 6ids fo) i ihstafEguaE pdate

parameter nbtaihingAinitl2 shown in FIG. 1. [0112] The quantization scaling matrix computation unit

1202 subseepsly

The description of each of variables is the same as Equation 1, and thus
the description thereof is not repeated.
[0106]

20 It is to be noted that each of the values constituting the old quantization
scaling matrix is multiplied by the first coefficient £; in the second term of
Equation 2. In other words, the first coefficient P; is a coefficient for changing
an overall scale factor without changing a variation in the values constituting
the old quantization scaling matrix.

25 [0107]

On the other hand, the fixed value F is subtracted from each value
constituting the old quantization scaling matrix and the value resulting from the
subtraction is multiplied by the second coefficient P, in the third term of
Equation 2. Here, a value approximate to (typically corresponding to) the

30 direct current component value of the old quantization scaling matrix is set as
the fixed vaiue F. In this way, among “the values constitdting the old
quantization scaling matrix, low frequency component values close to the direct
current component value approach 0.
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outputs new quantization scaling matrix values (D1205) to the quantization scaling matrix value storing
unit 1204. The quantization scaling matrix computation unit 1202 corresponds to, for example, the
matrix obtaining unit 11 and the matrix decoding unit 13 shown in FIG. 1. 5 [0113] Then, the

guantizatio wg matrix value storing unit 1204 stores the new quantization scaling matrix values
(D1207) into the first memory unit 1206. [0114] The inverse quantization unit 1208, the inverse
transform unit 1210A%edl Orésple teeorsscontbnopeffichant thie naffiecty,urdmaong, dhe thakasple

prediction UG IHE B Q@Sﬁgfgﬁgﬁﬁzﬂ%%? e A0 pERRRNC B IBORSIRN e,

the image decoding untt 14 shown'in Inverse qua ains coded
blocks of a pRitues rsiabyehsiessiand hghdrenuzatyncernipanenirialutsase{hatly) naoepelforms

an invegse iZati r . i ' fligient IS trangmi inverse
ransionm uon LA e o B e el R a2 e B0,
[0116] 20THBG@ASHe RecYas@tiCibnheiveRN? imaifemeanaodeorsionenD 1ealbesndagprddghion
sample (D1 [ tr ( 9)is
subsequently s gﬂeﬁ%@#@@%ﬁ%ﬁﬁ%@éﬂ% Flgﬁeégégﬂaoy the sargngr:@%rgé?ét%on
unit 1214 toQfdher secandreafficiensfiniea®1221). 25 [0117] FIG. 15 is a diagram showing an
image codir[g)ggg?ratus 20A according to this embodiment of the present invention. As shown in FIG.

15, the exemplary’image codin&gpparatus 20A includes a quantization scaling matrix update
paramtter computaliiepveradica dabiatmabixsyaligmanreagaRnasteachtieg the 1Res first

memory 13Qh-aisRiRStipR UNEERMDR HANSIRrBbYEahdd0By AtvaRtl i@ﬂéi@é&&-’l&%mﬁ%n

quantization unit _13171 an_inverse transform unit 1314, a second memory unit 1318, an_adc
unit 1320, afRIAShHEYRESR B IUAIPSST 80[81aQresPONdiBgRIHE BN that nevequantizatiim unit

1308, the qupnlizglionathik 13hiike HErFRsyantEatiy aﬁbé%thfdnﬁ%ﬁ%ér%%%@&%tﬂél*

the memory, unit 1318, the addition unit 1320, and the sample prediction unit 1316 form part of the
image codin§dspgraHiS seAing e TiRPLHRY RRIRFING-AMPIE, Gvarbaatipiracaling oarmetes, 2.

[0119%5 TerindpaHeatiRhestling-raritonPARIe BarRmeRiSRmRIIBHOSHRY 33 abiats. S the
first memory unit 1304, new quantization scaling matrix values (D1301) and quantization scaling matrix
values, and IRKPUTARAIRG Jigdirst and second update parameters so that the defta matrix
values become smaliest (e.g., an error of mean square becomes smallest).
[0110]
FIG. 14 is a detailed functional block diagram showing an image
20 decoding apparatus 10A according to this embodiment of the present invention.
As shown in FIG. 14, the exemplary image decoding apparatus 10A includes a
quantization scaling matrix parameter parsing unit 1200, a quantization scaling
matrix value computation unit 1202, a quantization scaling matrix value storing
unit 1204, a first memory unit 1206, an inverse quantization unit 1208, an
25 inverse transform unit 1210, a sample reconstruction unit 1212, a sampie
prediction unit 1214, and a second memory unit 1216.
[0111]
The quantization scaling matrix parameter parsing unit 1200 reads a
header (D1201) from a coded stream, and outputs an update parameter
30 (D1203) to the quantization scaling matrix computation unit 1202. The
quantization scaling matrix parameter parsing unit 1200 corresponds. to, for
instance, the update parameter obtaining-unit 12 shown in FIG. 1. S
[0112]

'The quantization scaling matrix computation unit 1202 subsequently
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10 parameter (D1303) to the quantization scaling matrix parameter writing unit 1302. The quantization
scaling matrix update parameter computation unit 1300 corresponds to, for instance, the matrix
obtaining unit 21 and the update parameter computation unit 22 shown in FIG. 2. The quantization

scaling matyj r writing.upit 130 ites antization se¢ali atrix update 15 parameter
(Da30%) e UUE R, i dater SANE A B VARSI M Whan iR o
instance, padalirtge foattion viltre cidingginitrdd s in Aite 2q{Riadiation sPorinto muttik306
obtains an f a pjct (D1309) an edjction sample (D1315), an
outputs a r@ﬁ%@ﬁéﬁﬂﬁgtf@%@%&&%uﬁi f%%gxﬁilﬂghgﬁmm@%ﬂ‘%éb& r‘gﬁggoyrﬁgthe
residual blotk @iBihe, matrbugiecodinansftriBcstdieiem E313) to the quantization unit 1310. The
quantiz?atio it 10 reads the transform coefficient (D1313) and the new quantization scaling matrix

values (D1 , 25 and outputs a coded sample of the picture (D1317). [0121] The inverse
quantization unit 13IRerathagueotizatiampta(ibg3Itairpefaive shoring renitl20# sionesrbibess

using the n izatj i ' . inver izat]
coefficient %@i@%@%gﬁﬁgﬁs%éﬁrﬁé?%zﬁim@|ﬁg§g&mﬁn§ﬁ§ﬁgﬁ€§u pS)fS a
reconstructidhliegldue (D1327) to the addition unit 1320. The addition unit -1320 reads the
reconstruction resi ) : IGH p : reG t
samples of the pic%%é@%%ﬁﬁ%ﬁ%%@h@%@%fﬁ?&%n%ﬁ%ﬁ%&itﬁ(}){r@? ;Lnlqé) ?ﬁg
secontPmeSRMRIait rEERO8stTHeticamplaibréditdonthait TEIBoERds it etddSiruand sheptamnie23)

f th ; [ 8 ts.¢h icti 2 j t
jom the seaiERMODN) 3345430 HeRt ot aq@fqﬂk%gey" %%%&3 Tepparetie 2k G haknen

2) 5The processing described in Em ent 1 can be sim ert ependent
computer sESEESRING s6rdipiginataneto fiadmrerAco@iag ramtidAistimvieitifthd configurations
of the imagT@Pflg]g method and the image decoding method described in Embodiment 1. The
recording media may be any recording media as long as the program can be recorded, such as a 10

magnetic disk, an opi€aiNSHse AHgREFaERRcaNiisk 2881 olktatnsasadesk biecksueton v,
[0123}5 (Ufﬁezinﬁég:még?ﬁ%ﬁi%%@@&ﬁ qﬂa&m%%@e@mgg}%ﬁémﬂhw

described in Embo 1d systems using thereof will be 15 described. [01- FIG. 16
illustrates aAOVENEN e8rigarkizTeHIBNaRiSIsRS - préVidiRyEpfeAvantizedoraaiticinehkyledieris

distribution gefMigestéhes iR RERdRE FIBIRH ISRIPD fEIeRs dsglvses Riegsdsef desirpd
size, and base stations
is sent to the sample reconstruction unit 1212.
[0116]
20 The sampie reconstruction unit 1212 obtains the decode residue
(D1217) and a prediction sample (D1221), and outputs a reconstructed sample
(D1219). The reconstructed sample (D1219) is subsequently stored into the
second memory unit 1216, and is to be used by the sample prediction unit
1214 to generate the prediction sample (D1221).
25 [0117]

FIG. 15 is a diagram showing an image coding apparatus 20A according
to this embodiment of the present invention. As shown in FIG. 15, the
exemplary image coding apparatus 20A includes a quantization scaling matrix
update parameter computation unit 1300, a quantization scaling matrix

30 parameter writing unit 1302, a first memory 1304, a subtraction unit 1306, a
- transform unit 1308, a quantization unit 1310, an inverse quantization unit
1312 an inverse transform unit 1314, a second memory unit 1318, an addition
unit 1320, and a sample prediction unit 1316.
[0118]
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20 ex106, ex107, ex108, ex109, and ex110 which are fixed wireless stations are placed in each of the
cells. [0125] The content providing system ex100 is connected to devices, such as a computer
ex111, a personal digital assistant (PDA) ex112, a camera ex113, a 25 cellular phone ex114 and a
game machine ex1 Vig’u@ﬁ- e Inter ' rayid 1 . network
ex104, as well as ﬂ@gase sta%%ﬁﬁeéﬁé% %? g%l%%%rgfégéféeﬁﬁ %%gG?éI%%;.\&'e?t egﬁ']r%%%é]aﬁtion of
the content Wadvitiid s bR e qeiantizatipnitaaitolihie 2otiig urayses iansiarmaurnis, 13ida
combinationig, Wwhi \ﬂiﬁgﬁg eneR : i c Ig ﬂ? itlo devi ay
be directly connecte ét}(?;he telephohe r%ﬁvac?rﬁ%rﬂ%%f%t gﬁh%&?\?ﬁ he ba%éé s%gggrﬁds% 1§§18%ﬁ tt(r)n

ex110 whicl 3tétherfieparlirab doetdmaas madingrepparaide 28, nandhednresnonkdied foreach
other via a ghortpiptangg %Eﬁi%j%r‘ﬁ??ﬂ‘gﬂmﬂom ang ohers. [0127] The camera ex 1 1 3, such
as a digital video camera, is capable of capturing video. A camera ex 1 1 6, such as a digital video
camera, is &Qéélﬁé 5 of capturing both still images and video. Furthermore, the cellular phone ex114

may be the one thayieesyany2ftibR SiRafAgSAHeheLBlRR @ﬁgméegﬂweaﬂ%pﬁeég Jnigatons

(GSM) (registered trademark), Code Division"Multiple Access (C Wideband-Coc vision
Multiple Acde2@QRbEahngaiTemnEe dirstevamery umit )l 204 Higwsparetization sciRg (PEPX).

Alternativelydfird Q oeH0a) RIRN XAiSNaY Re ARG PSR BHR O8RS YRIGTHE BISufitEl

In the content providing system ex100, a streamln% sérver ex103 is connected to the camera ex113

and oftfers RAMOERIpLBAS Bdinwer KB 18¥antiratiopasealingomakizoparenes BRI ING Ibiton of
images of ajliygEhowHd gidRiRatoM Staihg dRERHI Qb dten At FREEAERIRHYIERSR LRESIC

live show) cggtured by the user using the camera ex113 is coded as described above in Embodiment

1, and the cbdRl CORTERPRNGE SN REdNEtaRCSr s MPEAK BPEXING dRithd bied Hhsaupdate
streaming spavaiheeedS Gaiiasatibelreait distrkhban oHheansMitted CoRMEAadA tEe&H@E
x113,

upon their 20 requests. The clients include the computer ex111, the PDA ex112, the camera e

the cellular PRI SABINSH METHRM &M dRRC M¥ites R aHANEZBESR SFalinedmatthe update

abovetmentieraeheedeq DasoHaritedhsederdeesthat haxatioaeivadsnnifistivmad frimAssades

and reproduces, the code ta. [0129
prody ri%i g 1%83 Lresp!mds to, for instance, part of the function of the coding

writing uni co
unit 23 shown in FIG. 2.
[0120]

The subtraction unit 1306 obtains an uncompressed sample of a picture
20 (D1309) and a prediction sample (D1315), and outputs a residual block
(D1311) to the transform unit 1308. The transform unit 1308 transforms the
residual block (D1311), and outputs a transform coefficient (D1313) to the
quantization unit 1310. The quantization unit 1310 reads the transform
coefficient (D1313) and the new quantization scaling matrix values (D1307),
25 and outputs a coded sample of the picture (D1317).
[0121] '

The inverse guantization unit 1312 reads the coded sample (D1317),
performs an inverse quantization process using the new quantization scaling
matrix values (D1307), and outputs an inverse quantization coefficient (D1319)

30 to the inverse transform unit 1314. The inverse transform unit 1314 outputs a
reconstruction residue (D1327) to the addition unit 1320. The addition unit
- 1320 .reads “the -reconstruction - residue (D1327)-:and the prediction sample
(D1315), and outputs reconstructed sam;f;les of the picture (D1321 and D1325).
The reconstructed sample (D1325) is stored into the second memory unit 1318.
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25The captured data may be coded by the camera ex113 or the streaming server ex103 that transmits
the data, or the coding processes may be shared between the camera ex113 and the streaming server
ex103. Similarly, the distributed data may be decoded by the clients or the streaming server ex103, or

he decodi - b ; | _
e deconariacnE BRURTOHA PR AL PR BIA A A LIRS AR

Furthermore, the data of the still images and/or video captured amera e

the camerat@€13€CARY MEMmMIMinddlid e aneautmytethe pradgtionsgmple (BpdEB).ex111. The
coding pro $51may be performed by the camera ex116, the computer ex111, or the streaming
server ex103, or shared among them. [0130] Furthermore, the coding and decoding processes may be
performed by 5 an KM@%@%@Integraﬂon) ex500 generally included in each of the computer

ex111 gnd the devigge ShS-betiRyPHENMRE FPRIGHGAAERSTAS SR %:U‘?law rﬁﬂ?ﬁg me. &d

Software for coding and decodingvideo may be integrated into some type of a reco medium
(such as a EDARONALPREMBRL FORNBHERH RFIRIMBK) DK fesesdindldmyptiecvidingemediamaray

others, andd Qi FPERAAREASEREINY BRECESRRYRaYORPBH RS FHRIRINGISG MBMRod and

Furthermore, when the cellular phone &x114 is equipped with a camera, the image data obtained by

the camera@yrP8e RS0 TReeddese iBemia Smbhreiment 41 eTheorpenidinpimediaellular
phone exl%é(?%’éhﬁ?ﬁ'éﬁbﬂﬂmerﬁmé@a%@%ﬂi@%%@r (MVAADECFBRERGELLTstRIN S gnd

computers, and may decentralize data and process the decenfralized data, record, or distribute data.
(01321 Rs BLREBeH%ISI, BB FRtitaindipkecaivinannetisseridehdiskdearnddatais thasbrient

providing syspin-exddetdn aibaigygrds, the clients can receive and decode information transmitted by
the user, and reproduce the decoded data in real time in the content providing system ex100, so that
the user whiPdéed not have any particular right and equipment can implement personal broadcasting.

Hereinafter, the applications to the image coding method and the image

decoding method described in Embodiment 1 and systems using thereof will be
15  described.
[0124]

FIG. 16 illustrates an overall configuration of a content providing system
ex100 for impiementing content distribution services. The area for providing
communication services is divided into cells of desired size, and base stations

20 ex106, ex107, ex108, ex109, and ex110 which are fixed wireless stations are
placed in each of the cells.
{0125]

The content providing system ex100 is connected to devices, such as a

computer ex111, a personal digital assistant (PDA) ex112, a camera ex113, a
25 cellular phone ex114 and a game machine ex115, via the Internet ex101, an

Internet service provider ex102, a telephone network ex104, as well as the

base stations ex106 to ex110, respectively.

[0126]

Ho_wever, the configuration of the content providing system ex100 is not

30 limited to the configuration shown in FIG. 16, and a combination in which any

of the elements are connected is acceptable. In addition, each device may be

directly connected to the telephone network .ex104; Tather than.via the base

stations ex106 to ex110 which are the fixed wireless stations. Furtherrhore, the

devices may be interconnected to each other via a short distance wireless
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25 [0133] The image coding method or the image decoding method described in Embodiment 1
may be used for coding or decoding performed by each of devices constituting the content providing
system. [0134] 30The cellular phone ex114 will be described as the above example. [0135] FIG.
17 iIIustrat%ngﬁm ks _hat uses the image coding method and the image decoding
method described in Embodiment 1. The cellular phone ex114 includes: an antenna ex601 for
transmittind @hd #éceiving radio waves through the base station ex110; a camera unit ex603 such as
a CCD camera capable of capturing video and still images; a display unit ex602 such as a liquid

crystal display for didmayiagédre dataisuch,asuigisode davideagitea piited bydhreepames acapibexo@F or
received by the antenna ex601; a main 5 body unit including an operation key unit ex604; an audio
output unit ex608 such as a speaker for output of audio; an audio input unit ex605 such as a

microphonecaptumbug ofidedio; A tacoeia@redud) s¥oh atorastititalcord arataepdeisdaipaiieh as
data of captured video or still images, data of received e-mails, and data of video or still images; and a

slot ung xRttty ptncs 8RGEE iedluBLe AR R ERA HRNE IR} IR eRi phone

ex114. The recording medium ex607 is in a plastic case such as an SD card includin lash memory,

a type of afE@YPROMSVARG hah Brestc ARy SirkasISEnfasdssish@r sRiakamonBgmdoss)
15Next, an @il € shinsanfiaiaHen aidhg celdrienan &tk PecdRpe IR MelRipRee to

FIG. 18. In the ceIIuIar§hone ex114, a main control unit ex711 designed to control overall each unit of

the main bAfERRSudREMR) didlisiebaRdErdeneFias il WbBis AreFuNVEBYR)eohfBBted
mutually, Vigehgy BlIofRis (IS RXEAE, High POMEs S BRIt &EH:28 ?B%pAzgéoAﬁ@@@%f@é?p fRAut

control unit ex704, an image coding unit ex712, a camera interface unit ex703, a liquid crystal display
(LCDY Bonti S IHRTREDERX A RV BRIRRA Lﬁﬁﬁ@ﬁd@?ﬁqﬂlﬂhﬁ@%%ﬂéﬂh@ ng unit ex708, a
recording apgliregoducing unit ex707, a modulation/demodulation circuit unit ex706, and an audio
signal processing unit gaf?éOS. 25 [0137] When a call-end key or a power key is turned ON by a

user's operation, th& h&AR I IFBR REQY G Y 8580 pBid Ve FeSHEANUNG BEIHET fOWFré a

battery packmeretedietvete tharpeltPhonei s bkl BeFE3018 thrcalielshphensctwit, Bie pydio
signal proces’,%no%érkiqt ex705 converts the audi ZG:’—%%EIS collected by the audio input unit ex605 in voice
[

conversatiof eRigiaiat & SRAaRIA IeS RistaPHIoR of ifoaeer iicelive SiWiding
a CPusROMdutHeAdV. Trhencithe alsthitatimsvdemasitaiptforcibniiex {i8ee e aakeade

spectrum show) captured by the user using the camera ex113 is coded as described
above in Embodiment 1, and the coded content is transmitted to the streaming
server ex103. On the other hand, the streaming server ex103 carries out
stream distribution of the transmitted content data to the clients upon their

20 requests. The clients include the computer ex111, the PDA ex112, the camera
ex113, the cellular phone ex114, and the game machine ex115 that are
capable of decoding the above-mentioned coded data. Each of the devices that
have received the distributed data decodes and reproduces the coded data.
[0129]

25 The captured data may be coded by the camera ex113 or the streaming
server ex103 that transmits the data, or the coding processes may be shared
between the camera ex113 and the streaming server ex103. Similarly, the
distributed data may be decoded by the clients or the streaming server ex103,
or the decoding processes may be shared between the clients and the

- 30 . streaming server ex103.  Furthermore, the data of the still images and/or video
captured by not only the camera ex113 but also the camera ex116 may be
transmitted to the streaming server ex103 through the computer ex111. The
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processing on the digital audio signals, and a transmitting and receiving circuit unit ex701 performs
digital-to-analog conversion and frequency conversion on the data, so as to transmit the resulting data
via the antenna ex601. Also, in the cellular phone ex114, the transmitting and receiving circuit unit

ex701 5 amplifies. t | 1] i rsati forms
requency cum I Br oG e Tl S B e o e AnREE ERT 1R e RS aPeRFr )
modulation@ethedriremmiciccarrveit ex108 porfshasddanenpsispectrum processing on the data,
and the auc}lo@ jgral processing unit ex705 converts it into analog audio signals, so as to output them
via the aud } output unit ex608. [0139] Furthermore, when an e-mail in data communication

mode is transmitted” UESherano ot tibe eadingpand degefinaprptesssse maynbe parfioaxetsand
others ©f th arb i [t TaeYo) it ' eratign ippui-control unit
ex704.53l'h egnqg?ﬁ@go Iilt% r%%sl(tage%(%%l %ﬁé?e@%?ﬁn &% 99:) né§en r%)%g Ia\éﬁﬁncalé)ﬁ it irlrji‘ n |t8%§<g ngtoaé]érrform
spread spe€BUMPBIScEsiAd anththe daedegsandhrd Ha il gnav becanfigwiesiplaisngiol
performs th@hqtg' ital-t0- ian a q j i t
transmit the data% %ﬁg‘i Egé}e&gigifgn e 110%%@@%\% tﬁ?&?n%%%q@%%gg?%bewg% m%es ata is
transmitted M earateshirtorseamertyisuel theeppigingatacaiptindsushas eafderROM: exfesie

transmitted dpshe mpgerRRANAKY LAY 12 MamhRATE thiD SRR MBI 8793 MerepKekvapp the

25 imaé)e data is not transmitted, it is possible to directly display the image data captured by the
camet® unitle&602HRGhasFISFRRINSxBIRCESSEe FaRYerReniepAeEad &iging atttetoftvBreantrol

unit ex702. {iéddrgrEagpeqding %@ﬂmé?laﬁﬁﬂedsﬁﬂ&aiﬁ@aegm%@@ InpRrgleaRkAsSeARed in

the Description. The image coding unit ex712 converts the image data transmitted from the camera

unit ex603 RRE6EE SGkaRRI K ERBrEARp B IRRY SRR -BENERIHRAgh The cidRg MRS used
for the ImagEadHAcPBY Bies 41SeK80d InEIRYImeRklcanddransamis &g qded image data to

the muItipIexinq/demuItipIexing unit ex708. Here, the cellular phone ex114 simultaneously transmits,
as digital a a, audio signals collected by the audio input unit ex605 during capturing by the

gi;noeg§5ch;tl i>2<603,FW@P@HB&@?)&H@@&MM@X&&W@Z@Q Vel ®eudmpigaatnse s veg unit
ana] computers, and may decentralize data and process the decentralized data,
record, or distribute data.
[0132]
As described above, the clients may receive and reproduce the coded
20 data in the content providing system ex100. In other words, the clients can
receive and decode information transmitted by the user, and reproduce the
decoded data in real time in the content providing system ex100, so that the
user who does not have any particular right and equipment can implement
personal broadcasting.
25 [0133]

The image coding method or the image decoding method described in
Embodiment 1 may be used for coding or decoding performed by each of
devices constituting the content providing system.

[0134]
30 The cellular phone ex114 will be described as the above example.
[0135]
e ioF1G; 17-llustrates the ‘cellular phone ex114 that uses theimage-coding
method and the image decoding method described in Embodiment 1. The
cellular phone ex114 includes: an antenna ex601 for transmitting and receiving
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‘The multiplexing/demultiplexing unit ex708 multiplexes the coded image data transmitted from the __
“image coding unit ex712 and the audio data transmitted from the audio signal processing unit €x705,
using a predetermined method. Then, the modulation/demodulation circuit unit ex706 performs 10

d | ' , e fransmitti d recgiving circuit unit
o701 perre R e B e B, S O AT A B R L H e
the resultin§-dBxacainére axpaile exfoCapf0ting] YEINO e atillingndges pfea disiplayilemibierGORnked
to a Web hers.i t municag jon/d ulafi Ircujt unit
706 peroui i Gl ST WRHEHGE dic 6 TG AR Mo R 1
via the antezaptesad Dyabocraagmaits theitexf@Btonuktiphived dytdhe drtemmigpexGjldamumtgpiexing

unit ex£08. 441 . , nulti a JV ' n 1]
decodéz)d, thgegm ﬁ?&éxfﬂ&%@rﬁ%e%ﬁ%x%%&ﬁp@@s ﬂéﬁ géﬁﬁpﬁa%@&%@i?ﬁ%&@?mage
data bit streuahams am apaakeatfobitatpain of raudiosrans audicoduplitnayé dxbds teadmase a
decoding unjt: . (o] I0.si j ' hrough
the synchrowégigﬁﬁédﬁﬁgﬁﬁg?ﬁﬁea élir@égéeiqé%%% mﬁgq?rﬁt@g%a%r%%iamg#ﬂg‘ge%%%% é}%
apparatus digeeied datkespebaipaaia THeaphgeededsgingnratib inmEugsn clatia OBoaepitl etion
video data 091‘119 i jaciudi im.?% t ' 1 ing to
the coding lrPnMeé?r‘l%(:?d descéf‘iahﬁgd&{f @E%%% im(ga%r?ti 1, a (J“t%ra’lar%slllrﬁ'%J %%?egﬁgg%%%ﬁiggg'%ﬁgo t‘“)ﬁ["t-:-éj
displalQunitr@asudivig mediom exafb daibexdetaghallesumridhexcatplar itnasagx Iictudieea
video file li : isgispia I r i i i ﬂ%ﬂgq iQ data,
the audio s?%@#givﬁgﬁgﬁt%ﬂ% sﬁﬁ?ltlﬁ o%%%tg%ﬁggﬂeggﬁ?gﬁpita to tﬂg%%dio
output unit EREDS NTIHEEYuehtiy Fer efan pid PRAM dsbisk isianireieddisaliye rewstdabla AWed page

IS repmduc@)‘él&Mé@]onvoléﬁléorﬁérHBW that the present invention is not limited to the example of
the above sgstem and, as satellite or terrestrial digital broadcasting has received attention recently, a

digital broa Qécs?tﬁb system may include at least one of the image coding apparatus and the image
decodjBg apparatusyext, an example of a configuration of the cellular pnone ex114 will be

described with reference to FIG. 18. In the celiular phone ex114, a main
control unit ex711 designed to control overall each unit of the main body
including the display unit ex602 as well as the operation key unit ex604 is
connected mutually, via a synchronous bus ex713, to a power supply circuit

20 unit ex/10, an operation input control unit ex704, an image coding unit ex712,
a camera interface unit ex703, a liquid crystal display (LCD) control unit ex702,
an image decoding unit ex709, a multipiexing/demultiplexing unit ex708, a
recording and reproducing unit ex707, a modulation/demodulation circuit unit
ex706, and an audio signal processing unit ex705.

25 [0137]

When a call-end key or a power key is turned ON by a user’s operation,
the power supply circuit unit ex710 supplies the respective units with power
from a battery pack so as to activate the cell phone ex114.

[0138]

30 In the cellular phone ex114, the audio signal processing unit ex705
converts the audio signals collected by the audio input unit ex605 in voice
-conversation-mode into digital audio signals under the control of the main -
control unit ex711 inciuding a CPU, ROM, and RAM. Then, the
modulation/demodulation circuit unit ex706 performs spread spectrum
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10 described in Embodiment 1, as shown in FIG. 19. More specifically, a broadcast station ex201
communicates or transmits, via radio waves to a broadcast satellite ex202, a bitstream obtained by
multiplexing audio data, video data, or the both. Upon receipt of the bitstream, the broadcast satellite

0% ) . o | ] _ ' o 15
broadcact oS o T OHohec SiRar GshE e, SRR HARGHIRE S ret A e e
ex300 and &Riét &7 8O S TB e Zligitkdodasaieg aoriverditstiaath fragliarmmy diresatsiotecoded

e M i . LEIve . : o
b A St S e e s A R G Lol e
on a recordih§ négdivareRP OB LEK Bkda dmeabdasDVtiagd and ceediginge ditrmuix206tasx701
multiplexed [ In.th e ] ' dj on
the oo o SIS dit IecER/Ed Bt ianRd Brg O] Voe Tande SfibiRaE o
ex217 connddtt Pesfarensafiemierny fepaveibioncidsibe anslog amdigita Deoswarsian sadfie

dlor t ial b ' nded. it f isi
and/or terregiyjal Fﬁ%@ﬁ?%@ﬁ@ﬁﬁéﬂdﬁp&@%&&ﬂ%ﬂ%@@%ﬁ% WX utﬁ%ﬂ"\eﬁggws'on

ex300. The image decoding apparatus may be implemente e set top vision
ex300. MorEBURRArSPRCEATBXDICCASSING B Hitetatae @ns, tigraudinusignabqriosessing theit
satellite ex2027@bagpwiation: pi8kREslAY he, 3051 epradhse i cise BygyigR,such
as the car navigation system ex211 of the@car ex210. [0147] Furthermortgfélt isqf)?(?sgﬁyeldesé)aﬁ)
impIerﬂént PR 6@% apparatus or the image coding apparatus described in Embodiment 1
also in the rgadeyfrecorder ex218 which reads and decodes a coded bitstream in which audio data,

video data, or the both recorded on the recording medium ex215 such as a DVD and a BD are
multiplexed or codeEHHASEBNEs aiisBataNviseNRita, IBr 4@ BbtHCaRAryHEAtinexemade oisto the

recording megliyshrmeddb et itrasetiiee seRauperlMagOHIBRIS At SHRY spathsmasjtor

ex219. Moreover, the recordi?g medium ex215 on which the coded bitstream is recorded allows other

devices, syMBIhEXRRA-G FRerrorldbSifeaigifRay ismRtafuE tonbiseMmajnoeaptiol ¢ilce

ex2121eprasires VigethaiBietibh BN EBherel It BRI Hie i dngimediimpimid dxtpwhich
the coded 10bitstream is copied. E_0148 It is also possible to implement the image decoding
apparatus ifAHEERt tBE H&ggk‘ﬁfo% RERSIBLAR ERVEX Rt RXTOBaBR RRTRIBH SPiEat

antenna ex2pédoraateiteaning tnentrRbraatsaaheose aaksrRRIALeMd TaasOties dataen the
monitor ex219 of th %ﬁevisi? ex300. Here, the imz%ge decoding apparatus may be implemented not
in the set toHrHBx%’gz thBGERTRRHNBR3cHoRIAE B399 iIkRiessan: @ndidhs (Eeaven®k300
that uses theomageidh eerine meshrthgndbthetonaamsieroding daethed destirddtakimhediment 1.
The television ex300 includes: ner ex301 that obtains or provides a bitstream of video information
througﬁthe\ﬁﬂilﬂﬁé—’@mao@ﬂ%é able ex203, etc. that receives a broadcast; a
modulation/p@ragulation unit ex302 that

When image data is transmitted in data communication mode, the
image data captured by the camera unit ex603 is transmitted to the image
coding unit ex712 via the camera interface unit ex703. Moreover, when the

25 image data is not transmitted, it is possible to directly display the image data
captured by the camera unit ex603 on the display unit ex602 via the camera
interface unit ex703 and the LCD control unit ex702.

[0141]

The image coding unit ex712 inciudes the image coding apparatus

30 described in the Description. The image coding unit ex712 converts the image
data transmitted from the camera unit ex603 into coded image data by
performing -compression-coding through the coding method used for the image
coding apparatus described in Embodiment 1, and transmits the coded image
data to the multiplexing/demultiplexing unit ex708. Here, the cellular phone
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demodulates the received coded data or modulates the received coded data so 25 as to transmit
generated coded data outside; and a multiplexing/demultiplexing unit ex303 that demultiplexes video
data and audio data resulting from the modulation or multiplexes coded video data and coded audio

brocessing At e SUa A eouety REaHiTie, S At e E IR S Pele ST B B

data and code ariditod inptanu vikl ex@Rbadredpe ctaptyringl by dhepcaondraxabt iexibidBgta sheaker
H . P ; : . Hecoded

video signal DR e EERTRARG U BBe7BE PR Sk B RS B

including arE¥g@&tion input unit ex312 that receives an input of a user operation. Furthermore, the
televisign efgqgr cludes a control unit ex310 that controls overall each constituent element of the
television ex300, and a power supply Circuit unit ex311 that supplies power to each of the elements.
Other than the oper&fien mbliiRiexisg tenmatiptexing winiexsx788napitdplaxes bthie eodad that
is connecteghta Bé@r'ﬂﬁéﬁ&\“l e&”ﬁ%r‘ﬁsﬂt?@ ﬁ,?éjg%/r rq|§r : ot upitex3 ling
attachment of tf?eé]recording med%ﬁm ex216, sucL as an%‘é}{c réﬁﬁ%ﬁ(/eﬁrlgxéﬁg &)ﬁée&cﬁ)%%{e% ed to an

external recﬁ'ﬁﬂﬁ@"ﬂﬁ@ﬂJ@@Lﬂ?ﬁ@@immﬂﬁkpmaﬁiﬁ@éﬂi@%i@io bsiegrn peagetermineghone
network. Heggetisd eContiag Madl @R AStRHY d8rRI5GHHISHOA &Wf?fﬁﬂatmn%@ﬁom;\g

non-volatile/volatile semiconductor memory element for storage. The constituent elemehts o

televisiBn eBBA%SRERHERR: PTOGESSHNGHIRE th IIgH ERIgHadt citiss wins! s biamesnitieg and
o ration in which the telowisi . .
configuratiopaifbWitieN e fela R 2 3QRARRAde s al%%lb@dé&mﬁ%iﬁi%ﬂg ?@V\I}ﬁ% 1300,

antenna ex204 and others and reproduces the decoded data be described. In't

upon a useCBP¥RIERNRBUEICadaFRORS BhtFaNEFang dieotesidlime data via the antenna
ex601.

[0143]

15 When receiving data of a video file which is linked to a Web page and
others in data communication mode, the modulation/demodulation circuit unit
ex706 performs inverse spread spectrum processing on the data received from
the base station ex110 via the antenna ex601, and transmits the resultant
multiplexed data to the multiplexing/demultiplexing unit ex708.

20 [0144]

Moreover, when multiplexed data received via the antenna ex601 is
decoded, the multiplexing/demultiplexing unit ex708 demuiltiplexes the
muitiplexed data into an image data bit stream and an audio data bit stream,
and transmits the coded image data to the image decoding unit ex709 and the

25 coded audio data to the audio signal processing unit ex705, through the
synchronous bus ex713.

{0145]

The image decoding unit ex709 includes the image decoding apparatus
described in the Description. The image decoding unit ex709 generates

30 reproduction video data by decoding a bitstream including image data through

@ decoding method corresponding to the coding method described in
- Embodiment 1, and transmits-the reproductionvideo data to the display unit
ex602 via the LCD control unit ex702. As a result, for example, video data
including a video file linked to a Web page is displayed. Here, after converting
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multiplexing/demultiplexing unit ex303 demultiplexes video data and audio data demodulated by the
modulation/demodulation unit ex302, under control 20 of the control unit ex310 including a CPU and
the like. Furthermore, the audio signal processing unit ex304 decodes the demultiplexed audio data,

and the vid n ocessin it ex305. decodes the demultiplexed,video data, using,the ding
method des%)rlf?g()j%!l mtIJ%% m%'?%rr ,glrﬁHglélg\% dnégﬁ%(%‘.' Re%gﬂ)?]t Eﬁﬂc@%&)gpr (ﬂ&e@xt%ﬁ%)
decoded vidsimsijaatane!yutansiits tuesiten|pf rasgiectiatly . to/bee thedaputpuiitex8@X608ides
the video si ugio_si | S be temporarily stared in, for instance, Quffers
ex318 and %@é@'%@ hi%g%ih rﬁgfzép%r[%éﬁggglnlgglfryc%gﬁn‘?a%{ow%ﬁ% @gcﬁn&ﬁér.%a’tﬁ&%ore,
the televisiopagSnepisockimedoded bitstream not through a broadcast and others but from the
recordi%g m ﬁ@}:ﬁZlS and ex216, 30 such as a magnetic disk, an optical disk, and a SD card. Next, a
In whi

configuratio ch the television ex300 codes an audio signal and a video signal, and transmits the
data outside or writd$ thdalie rotedréioatding predient inientidpederibetlimited tadyisiaxar3ie,

user tiqp, th re ox2 , the.audio signal processing unit
gsggfcodeggr?ﬁ %u%rl%éé{gna, g%%‘fh%@%ﬁe%%%ﬁ%&%céﬁs?#ﬁ l%ﬁﬁeéjg é%%e@@%é% éiénaﬁ?i&nder
control of theassivesd BikentBIn rieqthe eodisiialdnoaddasting sysEmbooayenciuckhat least

provides e e o8 e e Bt g e s e N el
the vidEd sigi%ﬂqmm@aﬁmb@%ﬂmnﬂwé,si@@tr@ma;imﬁ@np&ammmmiﬂﬁalﬁ‘éxampwdhast
e s ST S0 S HRBANS 0 SR, SRR O S e
shared in theabRbiieisxdQ3p@ bitstream obtained by muitiplexing audio data, video data, or
the both. Upon receipt of the bitstream, the broadcast satellite ex202 transmits
radio waves for broadcasting. Then, a home-use antenna ex204 with a sateliite
16 broadcast reception function receives the radio waves. Next, a device such as a
television (receiver) ex300 and a set top box (STB) ex217 decodes the received
bitstream, and reproduces the decoded data. Moreover, the image decoding
apparatus described in Embodiment 1 may be also implemented in a
reader/recorder ex218 which reads a bitstream in which image data and audio
20 data recorded on a recording medium ex215 such as a CD and a DVD and a
recording medium ex216 are multiplexed, and decodes the bitstream. In this
case, the reproduced video signals are displayed on the monitor ex219. It is
also possible to implement the image decoding apparatus in the set top box
ex217 connected to the cable ex203 for a cable television or to the antenna
25 ex204 for sateliite and/or terrestrial broadcasting, so as to reproduce decoded
data on the monitor ex219 of the television ex300. The image decoding
apparatus may be implemented not in the set top box but in the television
ex300. Moreover, in the car ex210 having the antenna ex205, signals can be
received from the satellite ex202, a base station, or the like and a video can be

30 reproduced on a display device such as the car navigation system ex211 of the
car ex210.

[0147] e i e

Furthermore, it is possible to implement the image decoding apparatus
or the image coding apparatus described in Embodiment 1 aiso in the
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10 Furthermore, although not illustrated, data may be stored in a buffer so that the system overflow
and under-flow may be avoided between the modulation/demodulation unit ex302 and the
multiplexing/demultiplexing unit ex303, for example. [0151] 15Furthermore, the television ex300 may

Cogurate o o et Vo ok Sy A TV R m e

configuration for obtaining audi % ast or a recording medium, and
may code tBe@btalata, dddedatagiorHhelbofsiorecgsdocanctive rendtging, eretproviexdlfside

data i th POA S . > . e o t
bt not the Sacthas AU 8hd 1 SPERIRAHRNCE o etk Re PecORI U A ol Wil g1
reader/recdidéa eRP Ihechat opiitas theuddplex et statancntm Brenecosdingimedadionmxais of the
television ; : e ' d the
telovicin IS TRLR, Hie eproiekad Vs A SR SRR St d Ao aR
example, FNRrEOVRIstrEles EEEORtiNGatioRGLEN igkdiation 3wvhighodhengndedrdiitsrerex4g0
when data iBrergf WIRE BeRbPRARBOPE S disk Eh%ie@%?ﬁﬁsf}%@)%rgfa% OLlpg, NIt

ex400 includes constituent elements ex401, ex402, ex403-, ex404, ex4 nd ex to' be

described HEREiH3HENE1 2B EEM ERRreRUOTINRa dRYIE a 842 X FepsRdUESSOMIARPS BiBNaISo Dihie
recording nm@im?dﬁéﬂgﬁig,anﬁﬁac%gi%éemmg iieEmaHoBx 274 dRteCH RIS lghiliom

the recording surface of the recording medium ex215o read the information. The modulation
recordihg URIERXEOMNRERRIEN, drives a semiconductor laser included in the optical head ex401, and
modulates {Igallqa@ r light according to recorded data. The 5 reproduction demodulating unit ex403
amplifies a reproduction signal obtained by electricall&%gtecting the reflected light from the recording

surface using a phdfol 8 B ROPRIRIEEPiiMRiespaas theatmage desriingrrisRasaiysie s sdiction
signal by SeBRrai#I0 &xignetSAMRIBENSEREESHRD M (P TN BARIE RISIRIH @RI adusR the

necessary information. The huffer ex404 10 temporarily holds the information to be recorded on the

recording nTEUERN@-8%204h foh satelliteanpe/ep iTeel iRpb ArerC@S Ity SRRHIA ERPISIUER disk
motorgx408aetried Bateeeprdng memita es2ifo Hianarvaeoioh Uit 06{BRYe BB ARk

head ex401 to a predetermined information track while controlling the rotation drive of the disk' motor
ex405 so aSE5PGNBE FRPEEJLLS L. BRI TRRMIRAoNAitiBx 408 &SitirE® ReXalbie MiéhBation

reproducing&eeaeitirganinex400. The reading and writing processes can be implemented by the
system covr;{bc#%ﬁjt ex407 using various information stored in the buffer ex404 and generating and
adding ne orfAation as necessary, and by the modulation recording unit ex402, the reproduction

demodulating FIG. 20 illustrates the television (receiver) ex300 that uses the image
20 coding method and the image decoding method described in Embodiment 1.
The television ex300 includes: a tuner ex301 that obtains or provides a
bitstream of video information through the antenna ex204 or the cable ex203,

etc. that receives a broadcast; a modulation/demodulation unit ex302 that
demodulates the received coded data or modulates the received coded data so

25  as to transmit generated coded data outside; and a multipiexing/demuitiplexing
unit ex303 that demuitiplexes video data and audio data resulting from the
modulation or multiplexes coded video data and coded audio data. The
television ex300 further includes: a signal processing unit ex306 including an
audio signal processing unit ex304 and a video signal processing unit ex305

30 that decode audio data and video data and code audio data and video data,
respettively; and an output unit ex309 including a speaker ex307 that provides

the decoded audio signal, and a display unit ex308 that displays the decoded
video signal, such as a display. Furthermore, the television ex300 includes an
interface unit ex317 including an operation input unit ex312 that receives an
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20 unit ex403, and the servo control unit ex406 that record and reproduce information through the
optical head ex401 while being operated in a coordinated manner. The system control unit ex407
includes, for example, a microprocessor, and executes processing by causing a computer to execute a

the descriptit D) Seh SR gHGIkn et Ror et B R0 S Y AR SE L e
the recordingnife@xipi @xhattearitrdie aperEitiskcB0o @ndiituendrdilmreentaaf ditbetadevisiog

medium ex i r feally.; in | records, |
acvance, stk oo Ao e by o S i B L RS pRve kT ok e,
shape of th&lfimeNgFeotlbeT Hbar dhe Opfsatiatdnmtiwies exdidative forteefaemininit ex3itidns of
recordigg bl h nj i ugl infgrmation tr ex230
and reagding the a%%?rééé ‘lr?%o?{rﬁg?c%n %rg%%g‘:\g%%gﬁjs zﬁergt?ﬁ;tg a%ggree%%ﬁ%eﬁs]éygg’c%%aé to
determinatiéh®feRASSARSAEIST X 2dddr dinglblo skt RxEednforeetimblisgprathaamedinmafithe

includes a dafggiefA iﬁ%&f@ﬁw%@?ﬁ?@%ﬂ%é SHOUBELRACARR, %%%Iaﬁ‘goaﬂéj%ﬁ{ﬂ?cted

circumference area €x234. The data recording area €x233 Is an area for use In recording the user
data. The infRPRIreYkERINERCarainNaxpuediwan:Hrushtas ar diantbliske arshaxnedanateadlifside and

outside of thedai fReecdty 3 4RIBKRBHECABRRIRLY RIEHDY AREGHEN SR ARERaN BesTiBdhp Lser

data. The information reproducing/recording 10 unit 400 reads and writes audio data, coded

video Hata, BlaGtifplbkefeSOIEd HRrombipRd USRIt leRpa-Nilaidedvalatie daemirondudoned

video data, feqeipg @em%ﬁ@faﬂ%@arsg?@ gl @%W@H&%FM&&P@@&SW&@OO
el ribed as an example

15Although an optical disk having a single layer, such as a DVD and a BD, Is desc

in the descriffoROTNEEERAAPHRIER ihamtheaussachy RFlarangUSbAS optical disk having a multilayer
structure an ple of being recorded on a part other than the surface. Furthermore, the optical disk
may have a structure for multidimensional recording/(g;oduction, such as 20 recording of information

using light of colors k8t dithee SPREGHIBLIARS IR (MhiEmEN riBIeYsing op%3Rluiskcatigsotdateording
informegion BRIREHMREAL METad eRTYAEAUERNEIRETNASEk TUANSHI BEh S AR FER RN IREAN

antenna ex205 can receive data .
the decoded data will be described. In the television ex300, upon a user
operation through a remote controller ex220 and others, the
multiplexing/demultiplexing unit ex303 demultiplexes video data and audio
data demodulated by the modulation/demodulation unit ex302, under control
20  of the control unit ex310 including a CPU and the like. Furthermore, the audio
signal processing unit ex304 decodes the demultiplexed audio data, and the
video signal processing unit ex305 decodes the demultiplexed video data, using
the decoding method described in Embodiment 1, in the television ex300. The
output unit ex309 provides the decoded video signal and audio signal outside,
25 respectively. When the output unit ex309 provides the video signal and the
audio signal, the signals may be temporarily stored in, for instance, buffers
ex318 and ex319 so that the signals are reproduced in synchronization with
each other, Furthermore, the television ex300 may read coded bitstream not
through a broadcast and others but from the recording media ex215 and ex216,
30 such as a magnetic disk, an optical disk, and a SD card. Next, a configuration
in which the television ex300 codes an audio signal and a video signal, and
transmits the data outside or writes the data on a recording medium will be
described. In the television ex300, upon a user operation through the remote
controller ex220 and others, the audio signal processing unit ex304 codes an
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25 from the satellite ex202 and others, and reproduce video on a display device such as a car
navigation system ex211 set in the car ex210, in the digital broadcasting system ex200. Here, a
configuration of the car navigation system ex211 will be a configuration, for example, including a GPS

ivi ' i ion, ilustr ' T b for 0.
L e e
television exBEEracentdlad LomMeadelinibrexdie using theotedingdrmehhod tesolibadninthree
paters of EyFSSHRABHET 2 UASTHESH BRmepaRnRiSNRY DAL AngsBah A ffiRgeitagd 2
decoding unit; a fransmission termimﬁncﬁu ing anypﬂme oé%ﬁg n{%; angag')'recelvmg ermina
including orfipdes dédeaisionait. godsapdio gignls@isbpebadesitiRepoesibiing ajgnalitisidge
coding gnet i i { SCri i qimm f escrihed 5
dev:ceénan;‘gﬁgteﬂg? ;Pr%g gilﬂ% ap%ii%%%@é%@s%%%%geoué é ecg%‘;%gﬁ%g |§ﬁ'l%q
Embodimerdnd [tsgdio signathkhemsiengie pmraydrt karammaiinstoraten (darraammpienttieand
various modifigatiens,2shrawsi e i it payti esent
invention. [gjltgg]é }E%Embodim%éﬂé %B QEE%%EHC%# %@%%ﬁ&ﬁ%&gﬁg&eﬁg?ﬁg e%c@fmg& éé)g%a?atus,

the image dWESHIRBGR AHR,-arfdars itheybuléetsdimySiithartdd B 43205 thed ex321 may be

plural as illustrated, or at least one buffer may be shared in the television ex300.

10  Furthermore, although not illustrated, data may be stored in a buffer so that
the system overflow and underflow may be avoided between the
modulation/demodulation unit ex302 and the multiplexing/demultiplexing unit
ex303, for example.

[0151]

15 Furthermore, the television ex300 may include a configuration for
receiving an AV input from a microphone or a camera other than the
configuration for obtaining audio data and video data from a broadcast or a
recording medium, and may code the obtained data. Although the television
ex300 can code, muitiplex, and provide outside data in the description, it may

20 be capable of only receiving, decoding, and providing outside data but not the
coding, multiplexing, and providing outside data.

[0152]
Furthermore, when the reader/recorder ex218 reads or writes the coded
bitstream from or on a recording medium, one of the television ex300 and the

25 reader/recorder ex218 may decode or code the coded bitstream, and the
television ex300 and the reader/recorder ex218 may share the decoding or
coding.

{0153]
As an example, FIG. 21 iliustrates a configuration of an information

30  reproducing/recording unit ex400 when data is read or written from or on an
optical disk. The information reprodﬂcing/récording unit ex400 includes

A ~constituent elements-ex401, ex402, ex403; ex404, ex405, ex406, and ex407 -
~ to be described hereinafter. The optical head ex401 irradiates a laser spoton a
recording surface of the recording medium ex215 that is an optical disk to write
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15 embodiments is typically achieved in the form of an integrated circuit or a Large Scale Integrated
(LSI) circuit. As an example of the LSI, FIG. 23 illustrates a configuration of the LS| ex500 that is made
into one chip. The LSI ex500 includes elements ex501, ex502, ex503, ex504, ex505, ex506, ex507,

ex508, and sgmdnils, deReNRg Ao e Sleenis e Anesiaddn sadh Ad ainek tiauah a

bus ex510. The power Supply circuit unit ex Ivated by supplying ea e elements with

power wher@gersing meagpirciexdi bntoessed itharinfornatiasl] Fheeranaltsticine nemmtitiogs
performed, | | f i nd
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contro?%f t%@ég%%?rllﬁlﬂé‘tﬁﬁ g)%g%r(:lfjé{éﬁo t ﬁeastaor?gdggﬁ?ié sﬁeJI %%e%(ﬁ%érﬁg%@%ﬁ@%cg%}é%ﬁhe
processing am&mm‘ébé@iﬁﬁmt@%m|§ﬂ§ﬁaﬁ@@bé§§ir@ﬂﬁﬁ:@@0§gﬁh@ﬁ, usingignal
processing BbeXeteeetss RitRA SHNhan Bty drerioeslabiereatile dnaqliieyidpe sional
is the coding described in each of the embodiments. Furthermore, the 'signal processing unit ex507

sometimes r@ﬁfﬁﬁl@%@ﬂk@%éﬁ’eﬁﬂﬁ@r@éﬁ%ﬁoﬁi%@mDma@;@‘rﬂﬁé ek reresdog
provides theqBuliipexeedajagutaiffodihieePipdpd QUSRI iFdIARSIIed torRe F%%%&Xm’

or written on the recording media ex215. When data sets arfe multiplexed, the data should

tempol8rily E86/egNAMhe BAdactsS0EPER R EQDE FasQrides) iihrhe d@oaiklies: RN 162]
Moreover, fasinptanee) iMeemRPHUTIRSRISE8GeeNardhe Hil PEOUIRE PRE-IIIAS RS Htorhe
memory ex511 or the like, coded data received by ]
disk motor ex405 rotates the recording medium ex215. The servo control unit
ex406 moves the optical head ex401 to a predetermined information track
while controlling the rotation drive of the disk motor ex405 so as to follow the
15 laser spot. The system control unit ex407 controls overall the information
reproducing/recording unit ex400. The reading and writing processes can be
implemented by the system control unit ex407 using various information stored
in the buffer ex404 and generating and adding new information as necessary,
and by the modulation recording unit ex402, the reproduction demodulating
20 unit ex403, and the servo control unit ex406 that record and reproduce
information through the optical head ex401 while being operated in a
coordinated manner. The system control unit ex407 includes, for example, a
microprocessor, and executes processing by causing a computer to execute a
program for read and write.
25 [0154]
Although the optical head ex401 irradiates a laser spot in the description,
it may perform high-density recording using near field light.
[0155]
FIG. 22 illustrates the recording medium ex215 that is the optical disk.
30 On the recording surface of the recording medium ex215, guide grooves are
spirally formed, and an information track ex230 records, in advance, address
information indicating an-absolute position .onthe disk according to Ch'ange'-in a
shape of the guide grooves. The address information includes information for
determining positions of recording biocks ex231 that are a unit for recording

- 36 -



the stream 1/0O ex506 through the base station ex107 or coded data read from 10 the recording
medium ex215, under control of the control unit ex501. Under control of the control unit ex501, the
stored data is segmented into data portions according to the processing amount and speed to be

N itted ) . ) g : ; 7 0 dat
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data, from and on the data recording area ex233 of the recording medium

ex215.

[0156]

15 Although an optical disk having a single layer, such as a DVD and a BD,
is described as an example in the description, the optical disk is not limited to
such, and may be an optical disk having a multilayer structure and capable of
being recorded on a part other than the surface. Furthermore, the optical disk
may have a structure for multidimensional recording/reproduction, such as

20 recording of information using light of colors with different wavelengths in the
same portion of the optical disk, and for recording information having different
layers from various angles.

[0157]
Furthermore, a car ex210 having an antenna ex205 can receive data

25 from the satellite ex202 and others, and reproduce video on a display device
such as a car navigation system ex211 set in the car ex210, in the digital
broadcasting system ex200. Here, a configuration of the car navigation system
ex211 will be a configuration, for example, including a GPS receiving unit from
the configuration illustrated in FIG. 20. The same will be true for the

30 configuration of the computer ex111, the cellular phone ex114, and others.
Moreover, as with the television ex300, a terminal such as the cellular phone
ex114 is conceived to have the following three patterns of implementation: a

~ transmission and receiving terminal including both a coding unit and a decoding
unit; a transmission terminal including only the coding unit; and a receiving
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5 new technology may replace LSI. The functional blocks can be integrated using such a technology.
The possibility is that the present invention is applied to biotechnology. [0167] Although the coding
method, the coding apparatus, the decoding 10 method, and the decoding apparatus according to an

impbmentaﬁé?ﬁq%éﬁ“ﬁﬁ[ﬁré i@g{ﬁ;ﬁﬁg %%\éﬁ%t?g(ﬁ:trgﬂ?ﬁcribed above based on the embodiments, the

present invention Is not imite eem ose skilled in the art will readily appreciate that
various mo@#ita8éns in the above embodiments and combination of constituent elements, steps, and

arious mot | nis an on of const °
2l advantages of 1 rCeLbE POt Reor Ry o L e T Bt e gt 0"

included withie iMagsogesidingpnedmdriestidned ioUsmbodpienibiity 20y0eb8pe destribadsent

inventign is ' lj n, ' t i S.an | ' e
decodi%g aﬁﬁg%;%vhrﬁc %f)ﬂd%sdﬁ%geﬂﬁﬁggé. eérﬁ%ﬁg %%st@%ﬁ%%%al%%ﬁhgage
decoding ag¥&tatned in Embedixnasithihing unit 12 Update parameter obtaining unit 13 Matrix

decoding umﬁ@} Image decoding unit 20, 20A Image coding apparatus 22 Update parameter

computation unit 23 Coding unit 1200 Quantization scaling matrix parameter parsing unit
Furthermore, the present invention is not limited to Embodiment 1, and

various modifications and revisions are possible without departing from the
10 scope of the present invention.
[0160]
(Embodiment 3)
Each of the image coding method, the image coding apparatus, the
image decoding method, and the image decoding apparatus in each of the
15 embodiments is typically achieved in the form of an integrated circuit or a Large
Scale Integrated (LSI) circuit. As an example of the LSI, FIG. 23 illustrates a
configuration of the LSI ex500 that is made into one chip. The LSI ex500
includes elements ex501, ex502, ex503, ex504, ex505, ex506, ex507, ex508,
and ex50S to be described below, and the elements are connected to each
20  other through a bus ex510. The power supply circuit unit ex505 is activated by
supplying each of the elements with power when the power supply circuit unit
ex505 is turned on.
(0161}
For example, when coding is performed, the LSI ex500 receives an AV
25 signal from a microphone ex117, a camera ex113, and others through an AV
1/0 ex509 under control of a control unit ex501 including a CPU ex502, a
memory controller ex503, a stream controller ex504, and a driving frequency
control unit ex512. The received AV signal is temporarily stored in an external
memory ex511, such as an SDRAM. Under control of the control unit ex501,
30 the stored data is segmented into data portions according to the processing
amount and speed to be transmitted to a signal processing unit ex507. Then, :
the signal processing unit ex507 codes-an audio signal and/or a video-signal. °
Here, the coding of the video signal is the coding described in each of the &
embodiments.  Furthermore, the signal processing unit ex507 sometimes
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1202 Quantization scaling matrix computation unit 1204 Quantization scaling matrix value storing unit
1206, 1216, 1304, 1318 Memory unit 1208, 1312 Inverse quantization unit 51210, 1314 Inverse
transform unit 1212 Sample reconstruction unit 1214, 1316 Sample prediction unit 1300 Quantization

ot 101500 S e U B e A0S S B SR o
Content pre®¥did§ spswgeseiiio1 mittiimtexed Odateeroutsidwice Previgeowides $ﬂtsaremgt segver
ex104 Telop i 10Y SHL0a6 A 00 7100 GRS P MR AT e IR 112

PDA ex113, ex116
When data sets are muitiplexed, the data should be temporarily stored in the

5 buffer ex508 so that the data sets are synchronized with each other.
[0162]

Moreover, for instance, when performing the decoding, the LSI ex500
temporarily stores, into the memory ex511 or the like, coded data received by
the stream I/0O ex506 through the base station ex107 or coded data read from

10  the recording medium ex215, under control of the control unit ex501. Under
control of the control unit ex501, the stored data is segmented into data
portions according to the processing amount and speed to be transmitted to the
signal processing unit ex507. The signal processing unit ex507decodes audio
data and/or video data. Here, the decoding of the video signal is the decoding

15  described in each of the embodiments. Furthermore, the signal processing unit
ex507 temporarily stores each of the decoded audio signa! and the decoded
video signal into the buffer ex508 or the like so that the audio signal and the
video signal can be reproduced in synchronization with each other. Each output
unit such as the celiular phone ex114, the game machine ex115, and the

20 television ex300 provides a decoded output signal appropriately through the
memory ex511 or the like,

[0163]

Although the memory ex511 is an element outside the LSI ex500 in the
above description, it may be included in the LSI ex500. The buffer ex508 is not

25 limited to one buffer, but may be composed of buffers. Furthermore, the LSI
ex500 may be made into one chip or a plurality of chips.

[0164]

The name used here is LSI, but it may also be called IC, system LSI,
super LSI, or uitra LSI depending on the degree of integration.

30 [0165]

Moreover, ways to achieve integration are not limited to the LSI, and a
special circuit-or-a general purpose processor-and- so forth canralso achieve the
integration. Field Programmable Gate Array (FPGA) that can be programmed

~after manufacturing LSIs or a reconfigurable processor that allows re-
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ex114 Digital cellular phone with camera (Cellular phone) ex115 Game machine 25ex117
Microphone ex200 Digital broadcasting system ex201 Broadcast station ex202 Broadcast satellite
(Satellite) ex203 Cable 30ex204, ex205, ex601 Antenna ex210 Car ex211 Car navigation system (Car

navigation) @34 RAREACYETAR RBRAGHEH S N@Hiwae&?&fﬁtggﬂ% SH2LS1 %ﬁoﬁ% r

Recording medium ex217 Set top box (STB) ex218 Reader/recorder ex220 Remote contro
5ex230 InfoffRsdifertFhesarne PREXEIng block ex232 Inner circumference area ex233 Data

recording aAea66]
In the future, with advancement in semiconductor technology, a brand-
5 new technology may replace LSI. The functional blocks can be integrated using
such a technology. The possibility is that the present invention is applied to
biotechnology.
[0167]
Although the coding method, the coding apparatus, the decoding
10 method, and the decoding apparatus according to an implementation of the
present invention have been described above based on the embodiments, the
present invention is not limited to the embodiments. Those skilled in the art
will readily appreciate that various modifications in the above embodiments and
combination of constituent elements, steps, and the like in different
15 embodiments are possible without materially departing from the novel
teachings and advantages of the present invention. Accordingly, all such
modifications are intended to be included within the scope of the present
invention.
[Industrial Applicability]
20 [0168]

The present invention is effectively applied to an image coding
apparatus which codes an image and an image decoding apparatus which
decodes a coded image.

[Reference Signs List]
25 [0169]

10, 10A Image decoding apparatus

11, 21 Matrix obtaining unit

12 Update parameter obtaining unit

13 Matrix decoding unit

30 14 Image decoding unit
20, 20A Image coding apparatus
S 22- Update parameter computation unit
. 33 Coding urit . -
1200 Quantization scaling matrix parameter parsing unit
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ex234 Outer circumference area 10ex300 Television ex301 Tuner ex302 Modulation/demodulation
unit ex303 Multiplexing/demultiplexing unit ex304 Audio signal processing unit 15ex305 Video signal
processing unit ex306, ex507 Signal processing unit ex307 Speaker ex308, ex602 Display unit ex309

Output unit 20ex3192@25%ﬁﬂgg{:,53n8%%§ SRR E’% Saply circuit unit ex312
Operation input unit ex313 Brid ex314, ex606 Slot unit 25ex315 Driver ex316 Modem ex317

Interface unit ex318;28419uairation salingsnatisomiugstasagafitormation
reprodUC|ng/recordmgwltlﬂ%4mPti@i@eﬁémory unit

1208, 1312 Inverse quantization unit
5 1210, 1314 Inverse transform unit
1212 Sample reconstruction unit
1214, 1316 Sample prediction unit
1300 Quantization scaling matrix update parameter computation unit
1302 Quantization scaling matrix parameter writing unit
10 1306 Subtraction unit
1308 Transform unit
1310 Quantization unit
1320 Addition unit
ex100 Content providing system
15 ex101 Intermet
ex102 Internet service provider
ex103 Streaming server
ex104 Telephone network
ex106, ex107, ex108, ex109, ex110 Base station
20 ex111 Computer
ex112 PDA
ex113, ex116 Camera
ex114 Digital cellular phone with camera (Cellular phone)
ex115 Game machine
25 ex117 Microphone
ex200 Digital broadcasting system
ex201 Broadcast station
ex202 Broadcast satellite (Sateliite)
ex203 Cable
30 ex204, ex205, ex601 Antenna
ex210 Car
-ex211 Car navigation system (Car navzgatuon)
“ex212 Reproduction apparatus
ex213, ex219 Monitor
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ex402 Modulation recording unit ex403 Reproduction demodulating unit ex405 Disk motor ex406
Servo control unit ex407 System control unit ex500 1ST ex502 CPU  ex503 Memory controller
5ex504 Stream controller ex506 Stream 1/0O ex509 AV 1/0O ex510 Bus ex603 Camera unit 10ex604

Operation key ex6Q5A44i0-5i9n8! IBROY WNIEQEPHS RHEH §iBRARIERIHUNIt ex701 Transmission and

receiving circuit unit ex702 LCD control unit 15ex703 Camera interface unit (Camera I/F unit) ex704

Operation input corf¥d LhitSStASP AR SHRN processing unit

ex218 Reader/recorder
ex220 Remote controlier
5 ex230 Information track

ex231 Recording block
ex232 Inner circumference area
ex233 Data recording area
ex234 Outer circumference area

10 ex300 Television
ex301 Tuner
ex302 Modulation/demodulation unit
ex303 Multiplexing/demultiplexing unit
ex304 Audio signal processing unit

15 ex305 Video signal processing unit
ex306, ex507 Signal processing unit
ex307 Speaker
ex308, ex602 Display unit
ex309 Output unit

20 ex310, ex501 Control unit
ex311, ex505, ex710 Power supply circuit unit
ex312 Operation input unit
ex313 Bridge
ex314, ex606 Slot unit

25 ex315 Driver
ex316 Modem
ex317 Interface unit
ex318, ex319, ex320, ex321, ex404, ex508 Buffer
ex400 Information reproducing/recording unit

30 ex401 Optical head
ex402 Modulation recording unit
ex403 - Reproduction demodulating unit
ex405 Disk motor o
ex406 Servo control unit
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ex706 Modulation/demodulation circuit unit ex707 Recording and reproducing unit 20ex708
Multiplexing/demultiplexing unit ex709 Image decoding unit ex711 Main control unit ex712 Image
coding unit ex713 Synchronous bus [CLAIMS] [Claim 1]An image decoding method for decoding a
coded image includexiip7 sneegrtiepithataipitnage decoding method comprising: obtaining an
old quantization scali trix which is a decoded 5 quantization scaling matrix and is used for
decoding a new quﬁﬁ% caling matrix; obtaining, from the coded stream, an update
parameter indicatingx@panm@peigt of change in the new quantization scaling matrix with respect to the
old quantization scali ix; 10decoding the new quantization scaling matrix using the old
guantization scalin@@?xaﬁmﬂ@é W@H&lﬁitaining of an old quantization scaling matrix and the

updatesparameter a5 dSreaith daatrgigof an update parameter; and decoding the coded
image using the new tg tion syééng matrix 15 decoded in said decoding of the new quantization
scaling matrix. [Claﬁ'ﬁ% ﬁ%@ ecoding method according to Claim 1, wherein in said

obtaining of an updei&p8rafveI¢ a first update parameter and a second update parameter are
obtained from the cod i tream, 20 the first update parameter indicating a scale factor of the new
guantization scalingeﬁga ﬂsx @ﬁ% respect to the old quantization scaling matrix, and the second update
parameter indicatingx88gEaméraniatibn in values constituting the new quantization scaling matrix,

and iqéaid decodin&@d&e&s&_&qggtl{z&&on scaling matrix, a prediction

ex605 Audio signal input unit
ex608 Audio signal output unit
ex701 Transmission and receiving circuit unit
ex702 LCD control unit

16 ex703 Camera interface unit (Camera I/F unit)
ex704 Operation input control unit
ex705 Audio signal processing unit
ex706 Modulation/demodulation circuit unit
ex707 Recording and reproducing unit

20 ex708 Multiplexing/demuitiplexing unit
ex709 Image decoding unit
ex711 Main control unit
ex712 Image coding unit
ex713 Synchronous bus
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25 matrix is computed using the old quantization scaling matrix, the first update parameter, and the
second update parameter,.-and the new quantization scaling matrix is decoded using the computed
prediction matrix, the prediction matrix resulting from predicting the new quantization scaling matrix. 30
[Claim 3]The-ima ecoding method according to Claim 2, wherein in said obtaining of an update
parameter, a delta matrix is further obtained from the coded stream, the delta matrix being a difference

between théHBIddntizatdR PRER) desesingsshnd fensiesading ardrirshimageinaydethe
new quantizatiopsealerdatHX kg nﬁg?g%%g@m@(ﬁr@srﬁth ! ded by adding the

prediction matrix and the delta matrix. [Claim 4]The image deco according to Claim 3,

Swherein each of tHFINIGEaRRafh sBHANSZRLAR, realinguerakrikiombiehndsmatridegrded
predictipn regightiaaeldReseaIIAGTHERR ArpRiE ERRIANNMEBOMIE'S WER/ Y 0dR aARNHeSEAITRBET

equal to or greater than 2, and in said decoding of the new quantization scaling matrix, the new
10 quantizatisttd¥aling matrix is decoded according to Equation 1, [Math. 1] mne,(0= (mold (0 X P1 )+

NOW - F)X P21+ V‘é@):éﬁﬁlﬁﬁiqum the WRRfedVipudhre RIS SRt MatHe ORIk AINg s new

quantization scaling matrix, Moid(i) represents the n values constituting the old quantization™5 scaling
matrix, Améwweg&ﬁtghﬂegwa B8 OSW LAY FRIgBIECRIRa RIS B ResRarste sbRiakht

obtained frajndngifasiomdeds mamaaisr, P2 represents a second coefficient obtained from the second
update (ﬁarameter, F represents a coefficient determined for each new quantization scaling matrix, and

i = anyhumber frond§RANS eI ARV STHANHRAHOR SSBHNG MaHEH it ding Ridcmankization
wherein theseagiffigienafrizonisenaadsiin sattiresiteiniagt 6raRCORNEYRAIHEA{HBA demvantzation

scaling matrix. Clai The image decodin ethod according to Claim 4, wherein the
coefficient @EEJ? g]? Q’?ER)@% PhReGID 20 QIRRLEH FhaBRPLR RS Caling

matrix. [Clagnd]The image decoding method according to any one of Claims 1 to

decoding the coded image using the new quantization scaling matrix
16 decoded in said decoding of the new quantization scaling matrix.

[Claim 2] The image decoding method according to Claim 1,
wherein in said obtaining of an update parameter, a first update
parameter and a second update parameter are obtained from the coded stream,
20 the first update parameter indicating a scale factor of the new quantization
scaling matrix with respect to the old quantization scaling matrix, and the
second update parameter indicating a degree of variation in values constituting
the new quantization scaling matrix, and
in said decoding of the new quantization scaling matrix, a prediction
25 matrix is computed using the old quantization scaling matrix, the first update
parameter, and the second update parameter, and the new quantization scaling
matrix is decoded using the computed prediction matrix, the prediction matrix
resulting from predicting the new guantization scaling matrix.

30 [Claim 3] The image decoding method according to Claim 2,
wherein in said obtaining of an update parameter, a delta matrix is
further obtained from the coded stream, the delta matrix being a difference
between the new quantization scaling matrix and the prediction matrix, and
in said decoding of the new quantization scaling matrix, the new
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30 6, wherein the coded stream further -includes an update flag indicating whether or not the
coded stream includes the update parameter, and in said image decoding method, when a value
indicating that the coded stream includes the update parameter is set to the update flag, the new

iams 1 10 B D P R iR A o

method for ﬂ@ﬁaemﬁfﬂfhhtization scaling matrix, and in said image decoding method, when a value
indicating that the new quantization scaling matrix is coded using the old quantization scaling matrix is
10 set to the update type flaﬁ, the new quantization scaling matrix is decoded using the old

quantization SEiMdHatrix AR i REPRiREnAeEh T aagcortirg ttagéadiecdding method according
to any gne of Claimg,Adpcy 1 reprthg.godgd.stre, ; incl identification information for
identifying the oId_quantizatior?ggslin&maﬂqtrigz aF‘]n%l\ﬁ _a?égg%é%ﬁgin#g%@#éi oIc%i gﬂ%’ntiﬁz}%on%l@aling
matrix, amoﬂgmﬁﬁﬁhﬁati Géhn@ﬁ\é?ﬁﬁggwﬁifuﬁﬂﬂﬁ’_aﬁo@ﬁdgﬁhg rﬁ&iti?( ioatifiedsuging the
dentificatiofigtepmesardmphicin A RES QMM PLtern iR 2[R LARdgtage
coding method for coding an image, said image coding method comprising: obtaining an old
quantizatioﬁ@%al%garﬂgtrix which is a coded quantization scaling matrix and is used for coding a new

quantization scalingrR SdaRtriSecodif@MBtinkahERIAR ARIRRGH IReian| grﬂ%@m?“&%‘?f fagnge in
the new quantization scaling matrix with respect to the old quantization scaling matrix; an
10 quantization scaling matrix is decoded according to Equation 1,

[Math. 1]
M sy () = (M oy (D% P) +{M g ()~ F)x Py }+ AM (i) (Equation 1)

where Meqen(i) represents the n values constituting the new quantization
scaling matrix, Myq(i) represents the n values constituting the old quantization
15 scaling matrix, AM(i) represents the n values constituting the delta matrix, P;
represents a first coefficient obtained from the first update parameter, P,
represents a second coefficient obtained from the second update parameter, F
represents a coefficient determined for each new quantization scaling matrix,
and i = any number from 1 to n.
20
[Claim 5] The image decoding method according to Claim 4,
wherein the coefficient F corresponds to a direct-current component
value of the old quantization scaling matrix.

25 [Claim 6] The image decoding method according to Claim 4,
wherein the coefficient F corresponds to an average value of the n
values constituting the old quantization scaling matrix.

[Claim 7] The image decoding method according to any one of Claims 1 to
30 ~6, : . s ’

wherein the -coded -stream- further -includes an. update flag indicating
whether or not the coded stream includes the update parameter, and
in said image decoding method, when a value indicating that the coded
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generating a coded stream including (i) an image coded using the new 30 quantization scaling matrix
and (H) the update parameter computed in said computing. [Claim 11]The image coding method
according to Claim 10, wherein in said computing, a first update parameter and a second update

parameter feemnhiadale iy UndRitPHArARIERLIIEAING & 8CHRIAGIAL IR AUaRtggtion

scaling matrix with respect to the old quantization scaling matrix, and the Second updaté parameter
indicating atfezatiamnsaabnamaliesic slesadedy the new quantization scaling matrix, 5and ~ in
said generating, the first update parameter and the second update parameter are included in the
coded stream. [Claim 12]The image coding method according to Claim 11, 10wherein in said
computing, E40i&lon malieiéasath deerdinsymeibndpeerrdingrteanyonask Glaimetuigdate
parameger, and the second update parameter, and the first update parameter and the second update
parameter are computed so that values of a delta matrix become smallest, the prediction matrix

resulting from prediMRIeiR Ms\radsAskeanstutheriaelkdes anqundataepodiag indigatinge
between the @@wﬁg&ﬁ@%ﬁméﬁ%ﬁwta&aﬁaéaﬁﬁ%&aﬁ%ﬂ% WtPx28Ag  In said generating, the

delta matrix is further included in the coded stream. 20 [Claim 13]The image coding method according

to any one of Claim8 Z7{8 132ge JReoding TegiedndYREy 3l Aadicatinemtnmin toe inemifying
the old quagjizatieratieniisganay ixReisine s agiting Bdglusiedzaube crdrASirRamx2R

[Claim 14]An image decoding apparatus which decodes a coded image included in acoded stream,

said image TRicSBinG @ BiRpflamgthe new auastizating e bbanimabinolsiaeosiedid
quantizationisierjingamsitiigudneRasierfsesiirg aiantizathenteralipg atatpyifdsdssed for decoding 30

a new quantization scaling matrix;

[Ciaim 9] The image decoding method according to any one of Claims 1 to
8,

15 wherein the coded stream further includes identification information for
identifying the old quantization scaling matrix, and

in said obtaining of an old quantization scaling matrix, among decoded

quantization scaling matrices, a quantization scaling matrix identified using the
identification information is obtained as the old quantization scaling matrix.

20
[Claim 10] An image coding method for coding an image, said image coding
method comprising:
obtaining an old quantization scaling matrix which is a coded
quantization scaling matrix and is used for coding a new quantization scaling
25 matrix;

computing an update parameter indicating an amount of change in the

new quantization scaling matrix with respect to the old quantization scaling
matrix; and

generating a coded stream including (i) an image coded using the new

30 quantization scaling matrix and (ii) the update parameter computed in said

computing.

~ [Claim 11]  The image coding method according to Claim 10,
wherein in said computing, a first update parameter and a second
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an update parameter obtaining unit configured to obtain, from the coded stream, an update parameter
indicating an -amount of change in the new quantization scaling matrix with respect to the old
guantization scaling matrix; a matrix decoding unit configured to decode the new quantization scaling

i S g o BN SRR QNS BB TAHALIENRELAY O Leqedle

parameter obtaine said update parameter obtaining unit; an an image decoding unit

configured BARE0&E thBe oMY iIMAdRNIZALGRe SGRINGUANBEENOVERIINESREE decdis ipld
decoding ofthenroutirarization seating mapx tHeakadsuan MBBQ%C%Wzﬁq%% cgdes an

image, said image coding apparatus comprising: 10a matrix obtaining unit configur n an old
quantizatioAeERR PhuaTalipR ANV kiR ganEitEnd tReansy AR teatien ssalioa comiga new
quantizatiogiggaling matrix; an update parameter computation unit configured to compute an
update parameter indicating an amount of change in the new quantization 15 scaling matrix with

respect to the old JlaRRkhRRNEERERNG mEiex e duPdaie RERg RS o ANGLIEE (BeaRst aupdatsded
stream inclpgiffhitbren SRagechased irsthe IBsderVserédifization scaling matrix and (i) the update

parameter computed by said update parameter computation unit. 20 [Claim 16]A computer program
for causing a computer to decode a coded image included in a coded stream, said computer program

causing thef craruterjto expisdtRhage coliRinnERbOIE ierairglien@eaing Matrix which is a
decoded quantization scaling matrix and is used for decoding a new gquantization scaling 25 matrix;

obtairiflg, from the WHGERIR 5L 7219 QPRI RS afh SEETHEORI Y BRIX S FRBPHEH e SN Eh&hRew

quantizationiscajingheneitiomidcatisrechistithe alteqfiratizapantecalingmiatidr, desadipg tiefsg
guantization s(ﬁsg‘gcg matrix Lising the 0| qu§1ntizatic%§>0 scaling matrix obtained in said obtaining of an

old quantiz4RSF & ARG a Rt IFdHIS  ARARL R rRBERMEISH 209 SIS AnURIRiR
parameter; pacmetsteapdinortisutedesbinragevasing the Aaterbamirabobeeaing shadieseagred in
said decodingeafctpe new ﬁ_uantizatl'on s%aling mat 'é: . X )
pregiction matrix resulting from’ predicting the new quantization scaling matrix,
15 and the values being a difference between the new quantization scaling matrix
and the prediction matrix, and
in said generating, the delta matrix is further included in the coded

stream.

20 [Claim 13] The image coding method according to any one of Claims 10 to
12,
wherein in said generating, identification information for identifying the
old quantization scaling matrix obtained in said obtaining is included in the
coded stream.
25
[Claim 14] An image decoding apparatus which decodes a coded image
included in a coded stream, said image decoding apparatus comprising:
a matrix obtaining unit configured to obtain an old quantization scaling
matrix which is a decoded quantization scaling matrix and is used for decoding
30 a new quantization scaling matrix;
an update parameter obtaining unit configured to obtain, from the
coded stream, an update parameter indicating an-amount of change in the new
quantization scaling matrix with respect to the old quantization scaling matrix;
a matrix decoding unit configured to decode the new quantization
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[Claim 17]A computer program for causing a computer to code an image, said computer program
causing the computer to execute: obtaining an old quantization scaling matrix which is a coded 5
guantization scaling matrix and is used for coding a new quantization scaling matrix; computing an

update pargragiqyj irHeakingsAyaReusHof cARTRaLDANSCARWG vastR ISR PRI HYNaHI YiltrssPect
to the old quantjzation scaling matrix; and 10generating a coded stream including (i) an image coded
Lsing the rRRIOAM ARG 6 R AR e 1S THE 5 RRE I SFh E¥ar St SREACH: BAEPERREBLing,

[Claim 18]Aybtaiagigteditjremitwhich decodes a coded image included in a 15 coded stream, said
integrated circuit comprising: a,matrix obtaining unijt configured to obtain an old quantization
scaling matrix whicH 1S AR SIRGPH e 4H i&ﬂéﬁgﬁﬁﬁ rg@%fqg%tﬁgeﬁoé?@é@ﬂﬂ%g%’ﬁ'&/\y e
quantigationessgatinamhiztitioansaatiate prBixetiscianing datcginigoree abiaindmiziedd
coded stream, an %Bg te parameter indicating an amount of change in the new quantization scaling

matrix withﬁ@ﬂé% Xold quantization scaling matrix; a matrix decoding unit configured to
decode the new gquantization scaling matrix using the old quantization scaling matrix obtained by said

matrix obtaining unitand the update parameter obtained by said update parameter 250btaining unit;
and aﬁﬂ%’j’ﬂ% odirtgmrfm@(ﬁﬁ?ﬁé%%m%@gtfﬁe%g&fb ﬁ%qaﬁé 5&n‘§‘}ﬂ8€‘ne§é‘ﬁh ion
scaling matodiher egediatlzcooimgdsithg: new quantization scaling matrix. 30 [Claim 19]An integrated
circuif which codes_an image, said integrated circuit comprising: . _a matrix obtaining unit configured
to obtﬁae?:l an old qugnﬂ}%ﬁﬂ% Qﬁgﬂﬂaﬂﬁi{&iﬁﬂﬁ%?&g&o %?&1@@8&1&@%&@9 a?ﬁ?i@gsed
for coding anavingueitinato spad_jag _rqa:a'rxtizatioansuaﬂa@ pag&a%e@nddmmﬁgd@m%d@n@igmred to
compute an, #Rd@tj%@%@g{]eg #%%lﬁgtw%%?xamount of change in the new quantization scaling matrix
o thie ol [ call

with respect guantization g imatrix; and a coding unit configured to generate a coded
stream including (ijaen update parameter computation unit configured to compute an

update parameter indicating an amount of change in the new quantization
15 scaling matrix with respect to the old quantization scaling matrix; and
a coding unit configured to generate a coded stream including (i) an
image coded using the new quantization scaling matrix and (ii) the update
parameter computed by said update parameter computation unit.

20 [Claim 16] A computer program for causing a computer to decode a coded
image included in a coded stream, said computer program causing the
computer to execute:

obtaining an old quantization scaling matrix which is a decoded
quantization scaling matrix and is used for decoding a new quantization scaling

25 matrix;

obtaining, from the coded stream, an update parameter indicating an
amount of change in the new quantization scaling matrix with respect to the old
quantization scaling matrix;

decoding the new quantization scaling matrix using the old quantization

30 scaling matrix obtained in said obtaining of an old quantization scaling matrix
and the update parameter obtained in said obtaining of an update parameter;
-and -

decoding the coded image using the new quantization scaling matrix
decoded in said decoding of the new quantization scaling matrix.
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5 image coded using the new quantization scaling matrix and (ii) the update parameter computed by
said update parameter computation unit.

[Claim 17] A computer program for causing a computer to code an image,
said computer program causing the computer to execute:
obtaining an old quantization scaling matrix which is a coded
5 quantization scaling matrix and is used for coding a new gquantization scaling
matrix;
computing an update parameter indicating an amount of change in the
new quantization scaling matrix with respect to the old quantization scaling

matrix; and

10 generating a coded stream including (i) an image coded using the new
quantization scaling matrix and (ii) the update parameter computed in said
computing.

[Claim 18]  An integrated circuit which decodes a coded image included in a
15 coded stream, said integrated circuit comprising:

a matrix obtaining unit configured to obtain an old quantization scaling
matrix which is a decoded quantization scaling matrix and is used for decoding
a new quantization scaling matrix;

an update parameter obtaining unit configured to obtain, from the

20 coded stream, an update parameter indicating an amount of change in the new
quantization scaling matrix with respect to the oid quantization scaling matrix;

a matrix decoding unit configured to decode the new quantization
scaling matrix using the old quantization scaling matrix obtained by said matrix
obtaining unit and the update parameter obtained by said update parameter

25 obtaining unit; and

an image decoding unit configured to decode the coded image using the
new quantization scaling matrix decoded in decoding of the new quantization
scaling matrix.

30 [Claim 19] An integrated circuit which codes an image, said integrated
~Circuit comprising:
a matrix obtaining unit configured to obtain an oid quantization scaling
matrix which is a coded quantization scaling matrix and is used for coding a
new quantization scaling matrix;
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an update parameter computation unit configured to compute an
update parameter indicating an amount of change in the new gquantization
scaling matrix with respect to the old quantization scaling matrix; and

a coding unit configured to generate a coded stream including (i) an
image coded using the new quantization scaling matrix and (ii) the update
parameter computed by said update parameter computation unit.
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