
(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 scheme such as ISO/IES14496-10 (MPEG-4AVC), a 

quantization scaling matrix can be included and coded in a sequence header or 

a picture header. Conventionally, quantization scaling matrix values are 

10 rearranged in a predetermined order, differences between previous and next 

quantization scaling matrix values are calculated, and the difference values are 

included and coded in the sequence header or the picture header. 
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[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] 
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image coding method and an image decoding method which make it possible to 

30 code a quantization scaling matrix using a smaller number of bits and decode 

the coded quantization scaling matrix, respectively. 

[Solution to Problem] 

[0011] 
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Accordiiin •? first aspect of the present invention, there is provided an 
image decoding method for decoding n ceded image included in a coded stream, 
said image decoding method comprising: obtaining an old quantization scaling 

15 matrix which is a decoded quantization scaling matrix and is used for decoding 
a new quantization scaling matrix; obtainiiiu, fn>m the coded streat11, «m ujxiate 
parameter indicating aii <\\\lount of change in the new tiuantization scaling 
matrix with respect to tl io old quantization scaling matrix; wherein said i mdate 
parameter includes a first update parameter and a second update parameter 

20 obtained from the coded stream, 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; 
computif KJ a prediction matrix bv adding a result of scaling the old quantization 

25 matrix using a inst coefficient based on the first update parameter and a result 
of scaling a difference betwe*n tin; old Quantization matrix and a fixed value 
using a second coefficient based on the second update parameter, the 
prediction matrix resulting fi<?m predicting the new Quantization scaling matrix; 
decoding the new quantization scaling matrix using the computed prediction 

30 matrix; and decoding the coded image using the new guantization scaling 
matrix. 
[0012] 

As in the above configuration, the new quantization scaling matrix is 
computed based on the old quantization scaling matrix, and thus it is possible 

35 to reduce a greater amount of information to be included in the coded stream 
- 3 -
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than the conventional methods. As a result, the coding efficiency is increased. 
[0013] 

Moreover, in the obtaining of an update parameter, a first update 
parameter and a second update parameter may be obtained from the coded 

5 stream, 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. In the decoding of the new 
quantization scaling matrix, a prediction matrix may be computed using the old 

10 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] 

15 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 quantization 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. 



of an old quantization scaling matrix, among decoded quantization scaling 
matrices, a quantization scaling matrix identified using the identification 
information may be obtained as the old quantization scaling matrix. 
[0020] 
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According to a seco< i« 1 aspect of the present invention, there is provided 
15 an image coding method for codinn on image, said image coding method 

comprising; obtaining an old quantization scaling matrix which is a coded 
quantization scaling matrix and is used for coding <t now quantization scaling 
matrix: computing an update parameter indicating ai 1 amount of change in the 
new Quantization scaling matrix with respect to the old quantization scaling 

20 matrix: further computing a first update parameter and a second update 
parameter of the update parameter, the first update parameter indicating a 
sea It • t actor 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 generating a coded stream including an image coded using the new 
Quantization scaling matrix arid the update parameter computed in said 
computing: and in said generating, the first update parameter and the second 
update parameter are included in the coded stream, wherein in said computing, 
a prediction matrix is computed by adding a result of scaling the old 

30 quantization matrix using a first coefficient based on the first update parameter 
and a result of scaling a differentc* I^tween the old quantization matrix and a 
fixed value using a second coefficient based on the second update parameter, 
the prediction matrix resulting from predicting the new quantization scaling 
matrix. 

35 [0021] 
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As in the above configuration, the new quantization scaling matrix is 

computed 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. 

5 [0022] 

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 

10 degree of variation in values constituting the new quantization scaling matrix. 

In the 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 

15 the old quantization scaling matrix, the first update parameter, and the second 

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 resulting from predicting the new quantization scaling 

matrix, and the values being a difference between the new quantization scaling 

20 matrix and the prediction matrix. In the generating, the delta matrix may be 

25 

30 

35 
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further included in the coded stream. With the above configuration, each value 
of the delta matrix is allowed to approach 0 as much as possible, and thus the 
coding efficiency is increased. 
[0024] 

5 Moreover, in the generating, identification information for identifying the 
old quantization scaling matrix obtained in the obtaining may be included in the 
coded stream. With this configuration, for instance, it is possible to select an 
old quantization scaling matrix having the highest correlation with the new 
quantization scaling matrix. 

10 [0025] 
j martA /***/"%HI i ai LCI <ri o » nrnr'Anf 

TOl! tCf CO Cil'l OaptTLt uT U tC. pTCt3t~.i It 

Lt'% \. f\ in r°l^/"I/"*.*"'* g**r\ r\ r-\ r\ i rvt -a e~% r\ in »?y ^.jrvn ll\# C. w UCT.Ii 'Crsi?lo"Q"C f r TCf Q KMZXj i nw^uwu Cu oCrCO n f * P r wrcr^crpcx,! f I COT?yj 

I '"t /"I "1 fdi"S, IO inr; I jjAnrLi -3 f\ jpilfiri to n~t'rrTOiij'i'AXJCTUQ it"irrig1 "Or nC COT!ngOTX,O " to 

I'vi--'* t **% m r-i i » -t "if*?/"*. o r* «~t I a r*% /~f .n.fr!v/ 'A.'hjrh ?C f* XjTJXXj'fvf ul 1 vyiO C| MOT'ttjXi Ci Ut3»t~ TrTy"" i'TTO'Li l/\ fFlTfull 13 "O" OOXnJCu tjouT! tlZXIuUn 

11 *^#*1 ix/ o5f i nn/^Hl rlAr,A/"l si***/"! s "taft 1tT~T3 a'St^vf rUl XT nCfF t|uunu2;wt1un 3t^Q11tTy" TTTCrtf s7\^ art 

yn,/"| ̂ ^ c\ W4°**% »r*6 8f"* r*t t 1 n If f*A fVy^.yyv... |"f"tA iT'f\f~\rxr\ rfrA paatc' vjUtct 1 MITTVJ fcrrttxr"t^trtT«tg utwiJCarri f nTX7iT~t TtTCrxXiO^Ci 11 f 

-jH^ nr\ iri fhn nr^iA/ f!? !*^nf,i?."*!f"i"o.n —itttiit^crtm i L £.71 ct tntig'c! !l t critr ^t3CirrttzxJtit/t t 

r°< •—> I a ^-t r-y-^ 1"/^, l°t^^ A t r{ /*ti i *-> nt*!?.li*!fs. sn \ ? O -KX"% n.fr!V ' T\ f'¥~\x/ 3t^OTtt"ty ''Tf''iOtIt !/\ vvTCt» ~'''r"^^'ptC.t^C i',w ' ""iZTtXZ OlO 1~| MirJTTCfzrcrOO Ff^CulTT 1 g Ff SUUTAJ" O nluu I7\ 

/**! e^f^k /HI I i i n !f imr\i"iri i i rvn <-v! l"/-\ rin/'A/ifl. f-t-n A r~%t ryj*-^!* j'-i-v/- s irinn tt"ttr rt'Crvif cfocii razxrotjt t ot^oTiftg 11 rotf rAnjjittg 

f~« t /-~| f~% ? t <~k Ok*®* o »"% 11 v\ t"i •*s-|-ri\/ A kf-o i n A/*I r>\/ fv^rtf'rS v Anf > t-t t i itnif "^nn 
j-jtrti U| "LI t f 1CTtrlA~ 11 111 1 y Cntl t Ct1 ItJ 

•l-hn^ « r^nrrimAfA^ nkf-t I rt A/HI ?" A 1 Pi I tt fl I in if'-* r>nr| »m xrit^~^ipM'OX'C^ pnt'orrrtrtd v/oCXJIT'Tv,-rj"*"ic/'y"'""cnc." U|JQIJUC porun ic-ccyj ODCOIHII ly 011TL^ OTIO xn r 

lArrininri jf /-<A ^fini i i"Af| 4-/^ rl A r-Af|n fhn j H"! f-f"> jf' t3T!ttr_™t30t"lT''rc|''cl''Ft0 Lxj""'x^!c*.,c0'ci'ic;**''' OTC ujcrcQ TTTTcrcj^r "a"3srr"g "rrcv? 

o r* -*> 11 r-% <rt y<?*% rlrigAdQ^ \"%\J. jfSf-t s t m II" . Tzxjtlw'rr 3Co'iiTi^~tt'TCxtj^^"~Uct^t?t'ltrvJ try cric iiio criTsr crc.ct7Qirry"^oi tie's 

According to a third aspect of the present invention, there is providocI;»i 
ima'in 'iprotlinq apparatus which decod-"> a • :oded image include'I m ,« < n»ied 
stream, said image decoding apparatus comprising: :.i inocessor: and u iii)jnt 
transitory computer-readable recording medium having stored thereon a 
computer program that, when executed bv said processoi, 5.auses said image 
decoding apparatus to function as: . 1 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 coded stream, an 
update parameter indicating an amount of change in the new quantization 
scaling matrix with respect to t'if• 1 >1* 1 Quantization scaliiiq 11 tutrix: wherein said 
UPd.»'<• iHirameter obtaining unit is further configured to obtain a first update 

6 



parameter arid a second update parameter of the update parameter from the 
coded stream, the fit update parameter indicating a scat fa< tor of the new 
quantization scaling matrix with respect lu Ih»> old quantization scaling matrix, 
and the second update parameter indicatiin i a degree of variation in values 
constituting the new Quantization scaling matrix: a matrh <\i coding unit 
configured to compute a prediction matrix by adding ; i csult of scaling the old 
quantization matrix using a first coefficient bas-•< 1 t>• i t>ie first update parameter 
and a result of scaling a difference between the old quantization matrix and a 
fixed value using a second coefficient based on the second update parameter, 
t< te i <i ediction matrix resulting from predicting the new quantization scaling 
matrix: the matrix decoding unit further confiaim»l decode the new 
quantization scaling matrix using the computed prediction matrix: and an 
image decoding unit configured to decode the coded image using the new 
quantization scaling matrix decoded by said matrix decoding unit, 
[0026] 
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According to a fourth aspect of the present invention, there is provided 
nn image coding apparatus which codes an image, said image coding apparatus 
comprising: a processor: and a non-transitory computer-readable recording 
medium having stored thereon a computer program that, when executed bv 
said processor, causes said image coding apparatus to function as: a matrix 
obtaining unit configured to obtain an old Quantization scaling matrix which is a 
coded quantization scaling matrix arid is used for coding a new quantization 

10 scaling matrix: ,<n update parameter computation unit configured to compute 
ini niKinte parameter indicate i <m amount of change in the new quantization 
scalirui 11i-itrix with respect to the old quantization scaling matrix: wherein said 
update parameter computation unit is further configured to compi He a >n st 
update parameter and a second upda: <1 pa r a meter of the update parameter, 

15 the first update parameter indicating a seal" Mctor 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: a coding unit configure* I to generate a 
coded stream including an iniaii?< <. s >ded using the new quantization scaling 

20 matrix and the update parameter computed bv said UP>into [vimnleter 
computation unit: and said coding unit is further configured to include the first 
update parameter and the second update parameter in the coded stream, 
wherein said update parameter computation unit is . r^figured to compute a 
prediction matrix bv adding a result of scaling the old quantization matrix using 

25 a first coefficient based on the first update parameter and i i»" '>lt of scaling a 
difference between th.- old quantization matri i in eel value using a second 
coefficient based on the second update parameter, the prediction matrix 
resulting fro u PI edictinq the new quantization scaling matrix. 
[0027] 
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According to a fifth aspect of the present invention, there is provided 

recording medium having n H'mooter program for causing the computer to 

10 decode a coded image included in a coded stream recorded thereon, the 

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 matrix; obtaining, from the 

coded stream, an update parameter indicating an amount of change in the new 

15 

a second update parameter of the update parameter are obtained from the 

coded stream, tl so hi -;t update parameter indicating a scale factor of the new 

20 and the second update parameter indicating a degree of variation in values 

bv adding a result of scaling the old quantization matrix using a first coefficient 

based on the first update parameter and a result of scaling a difference 

between the old Quantization matrix and a fixed value using a second 

25 coefficient based on the second update parameter, the prediction matrix 

th,x < nded irnaqe usinu Hi'' new quantization scaling matrix decoded in said 

30 [0028] 
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According to a sixth aspect of the present invention, there is provided a 
non-transitory computer-readable recording medium for use in a computer, the 
recordii us n tedium having a computer program for causing the computer to 
code an image records I Mi Teon. the computer program causing the computer 
to execute: obtaining an old quantization scaling matrix which is a coded 
quantization scaling matrix and is used for coding a new quantization scaling 
matrix: computing an update parameter indicating -in amount of change in the 
new quantization scaling matrix with respect to the old Quantization scaling 
matrix; wherein in said < timputing, a firs) UIK late parameter and a second 
111)date parameter of the updip.3rameter are 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 value; ionstitutina the new 
quantization scaling matrix; generating a cnded stream including an image 
coded usii ig 1>ig new Quantization scaling matrix and th- • un<late parameter 
computed in said computing; and in said generating, the first update parameter-
arid the second update parameter are included in the coded stream, wherein in 
said computing, >1 niediction matrix h «omputed bv adding a result of scaling 
the old quantization matrix using a first coefficient based on the first update 
parameter and a result of scaling a difference between the old quantization 
matrix and a fixed value using a second < ('efficient based on the second update 
parameter, the prediction matrix resulting from predicting the new quantization 
scaling matrix. 
[0029] 
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According to a seventh aspect of the present invention, there is provided 
an integrated circuit which decode'» a coded image included in a * oded stream, 
said integrated circuit comprising: a processor; and a non-transitory computer-
readable recording medium having stored thereon a computer program that. 

a matrix obtainiiHI UIJit configured to obtain an old quantization scaling matrix 
which if 

quantization scaling matrix: an update parameter obtaining unit configured to 

15 change in the new quantization scaling matrix with respect to the old 
quantization scaling matrix: wherein said updaI^ n-irameter obtaining unit is 
further configured to obtain a first update para met- i <ind a second update 

25 

20 respect to the old quantization scaling matrix, and the second update 
parameter indicating a degree of variation in values constituting the new 

a matrix decoding unit configured to compute a 

a first coefficient based on the Umt update parameter and a result of scaling a 

coefficient based on the second update parameter, the prediction matrix 
resulting from predicting the new quantization scaling matrix: the matrix 

using the computed prediction matrix: and an image decoding unit configured 
30 to decode the coded image using th>% now -n unitization scaling matrix decoded 
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Accorclinci !c n eight aspect of the present invention, there is provided 

10 
stored thereon a computer program that, when executed by said processor, 
causes said integrated circuit t" iui iction as: a mats i\ itainina unit configured 
to obtain an old quantization scalinq matrix which is a coded quantization 
scaling matrix and is used for coding a new quantization scaling matrix: an 

15 update parameter computation unit configured to cornpufe ,in update 
j33ianv'ter indicating an amount of change in the new quantization scalinq 
matrix with respect to the old quantization scalii tq i«i itrix: wherein said update 
parameter computation unit is further configured to compute a 

20 update parameter indicating a ale l-ictor of the new Quantization scalinq 
matrix with respect to the old quantization scalinq matrix. 

quantization scalinq matrix: a coding unit configured 
stream including an image coded using the new quantization scalinq matrix and 

25 the update parameter computed bv said update parameter computation unit: 
and said coding unit is further configured to include th^ hist update parameter 

parameter computation unit is configured to compute a prediction matrix bv 
adding a result of scalinq the old quantization matrix using a first coefficient 

30 based on the first update parameter and a result of scalinq a difference 
between the old quantization matrix and a fixed value using a second 
coefficient based on the second update parameter, the prediction matrix 
resulting from predicting the new quantization scalinq matrix. 
[Advantageous Effects of Invention] 

35 [0031] 
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The Embodiments of 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] 

5 [0032] 

[FIG. 1] 

FIG. 1 is a functional block diagram showing an image decoding 

apparatus according to an embodiment of the present invention. 

[FIG. 2] 

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

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 quantized absolute value. 

15 [FIG. 4A] 
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CLAIMS: 

1. An image decoding method for decoding a coded image included in a coded 

stream, said image decoding method comprising: 

obtaining an old quantization scaling matrix which is a decoded quantization 

scaling matrix and is used for decoding a new quantization scaling 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; 
wherein said update parameter includes a first update parameter and a second 

update parameter obtained from the coded stream, 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; 

computing a prediction matrix by adding a result of scaling the old quantization 

matrix using a first coefficient based on the first update parameter and a result of scaling 

a difference between the old quantization matrix and a fixed value using a second 

coefficient based on the second update parameter, the prediction matrix resulting from 

predicting the new quantization scaling matrix; 

decoding the new quantization scaling matrix using the computed prediction 

matrix; and 

decoding the coded image using the new quantization scaling matrix. 

2. The image decoding method according to Claim 1, 

wherein said update parameter further includes a delta matrix 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 quantization 

scaling matrix is decoded by adding the prediction matrix and the delta matrix. 

.44. 



3. The image decoding method according to Claim 2, 

wherein each of the new quantization scaling matrix, the old quantization scaling 

matrix, the prediction matrix, and the delta matrix is a matrix containing n values, where 

n is a natural number equal to or greater than 2, and 

in said decoding of the new quantization scaling matrix, the new quantization 

scaling matrix is decoded according to Equation 1, 

M,„ (<) = (MM (') x P\) + {(«„« (0 - ̂ )x I'l 1 + AM(i) (Equation 1) 

where Mnew(i) represents the n values constituting the new quantization scaling 

matrix, Mokl(i) represents the n values constituting the old quantization scaling matrix, 

AM(i) represents the 11 values constituting the delta matrix, Pj represents a first 

coefficient obtained from the first update parameter, P2 represents a second coefficient 

obtained from the second update parameter, F represents the fixed value determined for 

each new quantization scaling matrix, and i = any number from 1 to n. 

4. The image decoding method according to Claim 3, 

wherein the fixed value F corresponds to a direct-current component value of the 

old quantization scaling matrix. 

5. The image decoding method according to Claim 3, 

wherein the fixed value F corresponds to an average value of the n values 

constituting the old quantization scaling matrix. 

6. The image decoding method according to Claim 1, 

wherein the coded stream further includes an update flag indicating whether or not 

the coded stream includes the update parameter, and 
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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 quantization scaling 

matrix is decoded. 

7. The image decoding method according to Claim 1, 

wherein the coded stream further includes an update type flag indicating a coding 

method for the new quantization 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 set to the update type 

flag, the new quantization scaling matrix is decoded using the old quantization scaling 

matrix and the update parameter. 

8. The image decoding method according to Claim 1, 

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. 

9. 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 matrix; 

computing an update parameter indicating an amount of change in the new 

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

further computing a first update parameter and a second update parameter of the 

update parameter, the first update parameter indicating a scale factor of the new 

quantization scaling matrix with respect to the old quantization scaling matrix, and the 
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second update parameter indicating a degree of variation in values constituting the new 

quantization scaling matrix; 

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

scaling matrix and (ii) the update parameter computed in said computing; and 

in said generating, the first update parameter and the second update parameter are 

included in the coded stream, 

wherein in said computing, a prediction matrix is computed by adding a result of 

scaling the old quantization matrix using a first coefficient based on the first update 

parameter and a result of scaling a difference between the old quantization matrix and a 

fixed value using a second coefficient based on the second update parameter, the 

prediction matrix resulting from predicting the new quantization scaling matrix. 

10. The image coding method according to Claim 9, 

wherein in said computing, 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 predicting the new quantization scaling matrix, 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. 

11. The image coding method according to Claim 9, 

wherein in said generating, identification information for identifying the old 

quantization scaling matrix obtained in said obtaining is included in the coded stream. 

12. An image decoding apparatus which decodes a coded image included in a coded 

stream, said image decoding apparatus comprising: 

a processor; and 
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a non-transitory computer-readable recording medium having stored thereon a 

computer program that, when executed by said processor, causes said image decoding 

apparatus to function as: 

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 coded stream, an 

update parameter indicating an amount of change in the new quantization scaling matrix 

with respect to the old quantization scaling matrix; 

wherein said update parameter obtaining unit is further configured to obtain a first 

update parameter and a second update parameter of the update parameter from the coded 

stream, 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; 

a matrix decoding unit configured to compute a prediction matrix by adding a 

result of scaling the old quantization matrix using a first coefficient based on the first 

update parameter and a result of scaling a difference between the old quantization matrix 

and a fixed value using a second coefficient based on the second update parameter, the 

prediction matrix resulting from predicting the new quantization scaling matrix; 

the matrix decoding unit further configured to decode the new quantization scaling 

matrix using the computed prediction matrix; and 

an image decoding unit configured to decode the coded image using the new 

quantization scaling matrix decoded by said matrix decoding unit. 

13. An image coding apparatus which codes an image, said image coding apparatus 

comprising: 

a processor; and 
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a non-transitory computer-readable recording medium having stored thereon a 

computer program that, when executed by said processor, causes said image coding 

apparatus to function as: 

a 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 

old quantization scaling matrix; 

wherein said update parameter computation unit is further configured to compute a 

first update parameter and a second update parameter of the update parameter, 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; 

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; and 

said coding unit is further configured to include the first update parameter and the 

second update parameter in the coded stream, 

wherein said update parameter computation unit is configured to compute a 

prediction matrix by adding a result of scaling the old quantization matrix using a first 

coefficient based on the first update parameter and a result of scaling a difference 

between the old quantization matrix and a fixed value using a second coefficient based on 

the second update parameter, the prediction matrix resulting from predicting the new 

quantization scaling matrix. 

14. A non-transitory computer-readable recording medium for use in a computer, the 

recording medium having a computer program for causing the computer to decode a 
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coded image included in a coded stream recorded thereon, the 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 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; 

wherein in said obtaining of an update parameter, a first update parameter and a 

second update parameter of the update parameter are obtained from the coded stream, 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; 

computing a prediction matrix by adding a result of scaling the old quantization 

matrix using a first coefficient based on the first update parameter and a result of scaling 

a difference between the old quantization matrix and a fixed value using a second 

coefficient based on the second update parameter, the prediction matrix resulting from 

predicting the new quantization scaling matrix; 

decoding the new quantization scaling matrix using the computed prediction 

matrix; and 

decoding the coded image using the new quantization scaling matrix decoded in 

said decoding of the new quantization scaling matrix. 

15. A non-transitory computer-readable recording medium for use in a computer, the 

recording medium having a computer program for causing the computer to code an image 

recorded thereon, the computer program causing the computer to execute: 

obtaining an old quantization scaling matrix which is a coded quantization scaling 

matrix and is used for coding a new quantization scaling matrix; 
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computing an update parameter indicating an amount of change in the new 

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

wherein in said computing, a first update parameter and a second update parameter 

of the update parameter are 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; 

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

scaling matrix and (ii) the update parameter computed in said computing; and 

in said generating, the first update parameter and the second update parameter are 

included in the coded stream, 

wherein in said computing, a prediction matrix is computed by adding a result of 

scaling the old quantization matrix using a first coefficient based on the first update 

parameter and a result of scaling a difference between the old quantization matrix and a 

fixed value using a second coefficient based on the second update parameter, the 

prediction matrix resulting from predicting the new quantization scaling matrix. 

16. An integrated circuit which decodes a coded image included in a coded stream, 

said integrated circuit comprising: 

a processor; and 

a non-transitory computer-readable recording medium having stored thereon a 

computer program that, when executed by said processor, causes said integrated circuit to 

function as: 

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 coded stream, an 

update parameter indicating an amount of change in the new quantization scaling matrix 

with respect to the old quantization scaling matrix; 
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wherein said update parameter obtaining unit is further configured to obtain a first 

update parameter and a second update parameter of the update parameter from the coded 

stream, 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; 

a matrix decoding unit configured to compute a prediction matrix by adding a 

result of scaling the old quantization matrix using a first coefficient based 011 the first 

update parameter and a result of scaling a difference between the old quantization matrix 

and a fixed value using a second coefficient based on the second update parameter, the 

prediction matrix resulting from predicting the new quantization scaling matrix; 

the matrix decoding unit further configured to decode the new quantization scaling 

matrix using the computed prediction matrix; and 

an image decoding unit configured to decode the coded image using the new 

quantization scaling matrix decoded by said matrix decoding unit. 

17. An integrated circuit which codes an image, said integrated circuit comprising: 

a processor; and 

a non-transitory computer-readable recording medium having stored thereon a 

computer program that, when executed by said processor, causes said integrated circuit to 

function as: 

a 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 

old quantization scaling matrix; 

wherein said update parameter computation unit is further configured to compute a 

first update parameter and a second update parameter of the update parameter, the first 
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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; 

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; and 

said coding unit is further configured to include the first update parameter and the 

second update parameter in the coded stream, 

wherein said update parameter computation unit is configured to compute a 

prediction matrix by adding a result of scaling the old quantization matrix using a first 

coefficient based on the first update parameter and a result of scaling a difference 

between the old quantization matrix and a fixed value using a second coefficient based on 

the second update parameter, the prediction matrix resulting from predicting the new 

quantization scaling matrix. 

18. The image decoding method according to Claim 8, 

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

quantization scaling matrices, a quantization scaling matrix having a highest correlation 

with the new quantization scaling matrix is obtained as the old quantization scaling 

matrix based 011 the identification information. 

19. The image coding method according to Claim 9, 

wherein in said obtaining of an old quantization scaling matrix, among coded 

quantization scaling matrices, a quantization scaling matrix having a highest correlation 

with the new quantization scaling matrix is obtained as the old quantization scaling 

matrix. 
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[CLAIMS] 
[Claim 1] An image decoding method for decoding a coded image 
in a coded stream, said image decoding method comprising: 

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

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; / 

10 decoding the new quantization scaiing matrix using/me old quantization 
scaling matrix obtained in said obtaining of an old quantization scaling matrix 
and the update parameter obtained in said obtainingaf an update parameter; 
and / 

decoding the coded image using the nev/quantization scaling matrix 
15 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 scaiing matrix, and the 
second update parameter indicating a degree of variation in values constituting 
the new quantization scaling nrtatrix, and 

in said decoding of/the new quantization scaling matrix, a prediction 
25 matrix is computed usincj 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 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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quantization scaling matrix is decoded by adding the prediction matrix and tbfe 
delta matrix. 

[Claim 4] The image decoding method according to Claim 3, 
5 wherein each of the new quantization scaling matrix/ the old 

quantization scaling matrix, the prediction matrix, and the deltermatrix is a 
matrix containing n values, where n is a natural number equal to or greater 
than 2, and 

in said decoding of the new quantization scaling' matrix, the new 
10 quantization scaling matrix is decoded according to Equation 1, 

[Math. 1] 

W„«,(0=(Wow(0x/,i) + {(jWo,rf(0-F)xPj}+A</(0 (Equation 1) 

where Mnew(i) represents the n values constituting the new quantization 
scaling matrix, M0id(i) represents the n values/constituting the old quantization 

15 scaling matrix, AM(i) represents the n values constituting the delta matrix, Px 

represents a first coefficient obtained from the first update parameter, P2 

represents a second coefficient obtained^from the second update parameter, F 
represents a coefficient determined fpr 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 coefficie/t F corresponds to a direct-current component 
value of the old quantizatio/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. 

30 
nhe image decoding method according to any one of Claims 1 to 

wKerein 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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stream includes the update parameter is set to the update flag, the new 
quantization scaling matrix is decoded. 

[Claim 8] The image decoding method according to any one of Claims 1 to 

/ wherein the coded stream further includes an update type frag indicating 
a coding method for the new quantization 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 
set to the update type flag, the new quantization scaling matrix is decoded 
using the old quantization scaling matrix and the update/parameter. 

[Claim 9] The image decoding method according to any one of Claims 1 to 

/. wherein the coded stream further includes identification information for 
identifying the old quantization scaiing 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 a^the old quantization scaling matrix. 

[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 
matrix; 

computing an i^date parameter indicating an amount of change in the 
new quantization scaling matrix with respect to the old quantization scaiing 
matrix; and / 

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 1/1] The image coding method according to Claim 10, 
wherein in said computing, a first update parameter and a second 
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update parameter are 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, 

5 and / 
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 Claiiy 11, 
10 wherein in said computing, a prediction matrix is computed using the 

old quantization scaling matrix, the first update parameter, 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 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 raiethod 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 ir/age decoding apparatus which decodes a coded image 
included in a coded stream, said image decoding apparatus comprising: 

a matrfor obtaining unit configured to obtain an old quantization scaling 
matrix whiclyfs 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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scaling matrix using the old quantization scaling matrix obtained by /aid 
matrix obtaining unit and the update parameter obtained by said update 
parameter obtaining unit; and / 

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

[Claim 15] An image coding apparatus which codes an imagfe, said image 
coding apparatus comprising: / 

a matrix obtaining unit configured to obtain an old cpantization scaling 
matrix which is a coded quantization scaling matrix and/s 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 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. 

[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 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 n\pN quantization scaling matrix using the old 
quantization scaling matrix obtained in said obtaining of an old quantization 
scaling matrix and me update parameter obtained in said obtaining of an 
update parameters/and 

decoding ttfe coded image using the new quantization scaling matrix 
decoded in saicr decoding of the new quantization scaling matrix. 



[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 
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 scaiing 
matrix; and / 

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 
coded stream, said integrated circuit comprising: 

a matrix obtaining unit configured to obtain an old quantization scaling 
matrix which is a decoded quantization/scaiing matrix and is used for 
decoding 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 
scaling matrix using the old/quantization scaling matrix obtained by said 
matrix obtaining unit and /he update parameter obtained by said update 
parameter obtaining unityand 

an image decoding unit configured to decode the coded image using 
the new quantization Scaling matrix decoded by said matrix decoding unit. 

[Claim 19] An integrated circuit which codes an image, said integrated 
circuit comprising: 

a matpix 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; 
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an update parameter computation unit configured to compute 
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 quantization scaling matrix and (ii) £ne update 
parameter computed by said update parameter computation unit. 


