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IMAGE PROCESSING APPARATUS AND 
METHOD 

TECHNICAL FIELD 

[ 0001 ] The present disclosure relates to an image process 
ing apparatus and method , and particularly to an image 
processing apparatus and method that can curb deterioration 
in coding efficiency . 

BACKGROUND ART 

[ 0002 ] In the related art , an adaptive primary transform 
( Adaptive Multiple Core Transforms or AMT ) for adaptively 
selecting a primary transform from a plurality of different 
orthogonal transforms for each of a primary transform in a 
horizontal direction PThor ( which is also referred to as a 
primary horizontal transform ) and a primary transform in a 
vertical direction PTver ( which is also referred to as a 
primary vertical transform ) of each transform unit ( TU ) for 
luminance is described ( e.g. , refer to Non - Patent Literature 
1 ) . 

CITATION LIST 

Non - Patent Literature 

[ 0003 ] Non - Patent Literature 1 : Jianle Chen , Elena 
Alshina , Gary J. Sullivan , Jens - Rainer , and Jill Boyce , 
" Algorithm Description of Joint Exploration Test Model 4 ” 
JVET - D1001_v3 , Joint Video Exploration Team ( JVET ) of 
ITU - T SG 16 WP 3 and ISO / IEC JTC 1 / SC 29 / WG 11 4th 
Meeting at Chengdu , China . Oct. 15 to 21 , 2016 

[ 0009 ] The information regarding the inverse orthogonal 
transform can include a primary transform identifier indi 
cating which inverse primary transform is to be applied to 
inverse primary transforms in a vertical direction and a 
horizontal direction . 
[ 0010 ] A value of the primary transform identifier of 
chrominance can be set to a value of the primary transform 
identifier of luminance in a case in which the adaptive 
primary transform flag of chrominance is true , and can be set 
to a predetermined value in a case in which the adaptive 
primary transform flag of chrominance is false . 
[ 0011 ] The inverse orthogonal transform unit can perform 
the inverse primary transform as the inverse orthogonal 
transform . 
[ 0012 ] The inverse orthogonal transform unit can perform 
an inverse primary horizontal transform which is the inverse 
primary transform in the horizontal direction and an inverse 
primary vertical transform which is the inverse primary 
transform in the vertical direction as the inverse orthogonal 
transform . 
[ 0013 ] A value of the adaptive primary transform flag of 
chrominance can be set to a value of the adaptive primary 
transform flag of luminance in a case in which a prediction 
type of a coding block to which a transform block to be 
processed belongs is inter prediction . 
[ 0014 ] A value of the adaptive primary transform flag of 
chrominance can be set to a value of the adaptive primary 
transform flag of luminance in a case in which a prediction 
type of a coding block to which a transform block to be 
processed belongs is inter prediction or a case in which the 
prediction type is intra prediction of which a prediction 
mode is intra block copy . 
[ 0015 ] A value of the adaptive primary transform flag of 
chrominance can be set to a value of the adaptive primary 
transform flag of luminance in a case in which a prediction 
type of a coding block to which a transform block to be 
processed belongs is inter prediction or a case in which the 
prediction type is intra prediction in which prediction modes 
for luminance and chrominance match each other . 
[ 0016 ] A value of the adaptive primary transform flag of 
chrominance can be set to a value of the adaptive primary 
transform flag of luminance in a case in which a chromi 
nance adaptive primary transform information inference flag 
indicating whether the adaptive primary transform flag of 
chrominance is to be inferred on the basis of the adaptive 
primary transform flag of luminance is true . 
[ 0017 ] A value of the adaptive primary transform flag of 
chrominance can be set to a value of the adaptive primary 
transform flag of luminance in a case in which a size of a 
short side of a transform block to be processed of chromi 
nance is greater than or equal to a predetermined threshold 
value . 
[ 0018 ] The inverse orthogonal transform unit can be con 
figured to perform an inverse primary horizontal transform 
which is an inverse primary transform in a horizontal 
direction and an inverse primary vertical transform which is 
an inverse primary transform in a vertical direction as the 
inverse orthogonal transform , a transform type of the inverse 
primary horizontal transform can be set on the basis of a 
horizontal transform set and a primary horizontal transform 
specifying flag in a case in which a size of a picture width 
of a transform block to be processed of chrominance is 
greater than a predetermined threshold value , and a trans 
form type of the inverse primary vertical transform can be 

DISCLOSURE OF INVENTION 

Technical Problem 

[ 0004 ] However , in Non - Patent Literature 1 , although the 
adaptive primary transform can be applied only to lumi 
nance ( Y ) , it is not applied to chrominances ( Cb and Cr ) . 
Thus , there is concern of the coding efficiency of the primary 
transform for the chrominances deteriorating more in com 
parison to that for luminance . 
[ 0005 ] The present disclosure takes the above circum 
stances into consideration and aims to curb deterioration in 
coding efficiency . 

Solution to Problem 

[ 0006 ] An image processing apparatus of a first aspect of 
the present technology is an image processing apparatus 
including : an inverse orthogonal transform unit configured 
to perform an inverse orthogonal transform of chrominance 
using information regarding the inverse orthogonal trans 
form of chrominance derived on the basis of information 
regarding an inverse orthogonal transform of luminance . 
[ 0007 ] The information regarding the inverse orthogonal 
transform can include an adaptive primary transform flag 
indicating whether an adaptive inverse primary transform of 
adaptively selecting one from a plurality of different inverse 
orthogonal transforms and using the selected transform as an 
inverse primary transform is to be applied . 
[ 0008 ] A value of the adaptive primary transform flag of 
chrominance can be set to a value of the adaptive primary 
transform flag of luminance . 
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set on the basis of a vertical transform set and a primary 
vertical transform specifying flag in a case in which a size 
of a picture height of the transform block to be processed of 
chrominance is greater than a predetermined threshold 
value . 
[ 0019 ] The information regarding the inverse orthogonal 
transform can include a transform skip flag indicating 
whether an inverse orthogonal transform process is to be 
skipped . 
[ 0020 ] A value of the transform skip flag of chrominance 
can be set to a value of the transform skip flag of luminance . 
[ 0021 ] The information regarding the inverse orthogonal 
transform can include a secondary transform identifier indi 
cating which inverse secondary transform is to be applied . 
[ 0022 ] A value of the secondary transform identifier of 
chrominance can be set to a value of the secondary transform 
identifier of luminance . 
[ 0023 ] An image processing method of the first aspect of 
the present technology is an image processing method 
including : performing an inverse orthogonal transform of 
chrominance using information regarding the inverse 
orthogonal transform of chrominance derived on the basis of 
information regarding an inverse orthogonal transform of 
luminance . 
[ 0024 ] An image processing apparatus of a second aspect 
of the present technology is an image processing apparatus 
including : an orthogonal transform unit configured to per 
form an orthogonal transform of chrominance using infor 
mation regarding the orthogonal transform of chrominance 
derived on the basis of information regarding an orthogonal 
transform of luminance . 
[ 0025 ] An image processing method of the second aspect 
of the present technology is an image processing method 
including : performing an orthogonal transform of chromi 
nance using information regarding the orthogonal transform 
of chrominance derived on the basis of information regard 
ing an orthogonal transform of luminance . 
[ 0026 ] In the image processing apparatus and method of 
the first aspect of the present technology , an inverse orthogo 
nal transform of chrominance is performed using informa 
tion regarding the inverse orthogonal transform of chromi 
nance derived on the basis of information regarding an 
inverse orthogonal transform of luminance . 
[ 0027 ] In the image processing apparatus and method of 
the second aspect of the present technology , an orthogonal 
transform of chrominance is performed using information 
regarding the orthogonal transform of chrominance derived 
on the basis of information regarding an orthogonal trans 
form of luminance . 

[ 0031 ] FIG . 3 is a diagram illustrating a correspondence 
relation between transform sets and prediction modes . 
[ 0032 ] FIG . 4 is a diagram illustrating an example of 
syntax and semantics of a transform unit . 
[ 0033 ] FIG . 5 is a diagram illustrating an example of 
syntax of residual_coding . 
[ 0034 ] FIG . 6 is a diagram illustrating examples of param 
eters of chrominance derived using values of luminance . 
[ 0035 ] FIG . 7 is a diagram illustrating an example of a 
derivation method of adaptive primary transform flags of 
chrominance . 
[ 0036 ] FIG . 8 is a diagram illustrating shapes of a CU , a 
PU , and a TU . 
[ 0037 ] FIG . 9 is a block diagram illustrating an example of 
the main configuration of an image decoding apparatus . 
[ 0038 ] FIG . 10 is a block diagram illustrating an example 
of the main configuration of an inverse transform unit . 
[ 0039 ] FIG . 11 is a block diagram illustrating an example 
of the main configuration of a chrominance adaptive primary 
transform information derivation unit . 
[ 0040 ] FIG . 12 is a flowchart describing an example of the 
flow of an image decoding process . 
[ 0041 ] FIG . 13 is a flowchart describing an example of the 
flow of a primary transform information decoding process . 
[ 0042 ] FIG . 14 is a flowchart describing an example of the 
flow of an inverse transform process . 
[ 0043 ] FIG . 15 is a flowchart describing an example of the 
flow of a chrominance adaptive primary transform informa 
tion derivation process . 
[ 0044 ] FIG . is a flowchart describing an example of the 
flow of an inverse primary transform selection process . 
[ 0045 ] FIG . 17 is a flowchart describing an example of the 
flow of a chrominance adaptive primary transform informa 
tion derivation process . 
[ 0046 ] FIG . 18 is a flowchart describing an example of the 
flow of a chrominance adaptive primary transform informa 
tion derivation process . 
[ 0047 ] FIG . 19 is a flowchart describing an example of the 
flow of a chrominance adaptive primary transform informa 
tion derivation process . 
[ 0048 ] FIG . 20 is a diagram illustrating an example of 
syntax and semantics of a transform unit . 
[ 0049 ] FIG . 21 is a diagram illustrating an example of 
syntax of residual_coding . 
[ 0050 ] FIG . 22 is a flowchart describing an example of the 
flow of a chrominance adaptive primary transform informa 
tion inference flag decoding process . 
[ 0051 ] FIG . 23 is a flowchart describing an example of the 
flow of a chrominance adaptive primary transform informa 
tion derivation process . 
[ 0052 ] FIG . 24 is a flowchart describing an example of the 
flow of a chrominance adaptive primary transform informa 
tion derivation process . 
[ 0053 ] FIG . 25 is a flowchart describing an example of the 
flow of a primary horizontal transform type derivation 
process . 
[ 0054 ] FIG . 26 is a flowchart describing an example of the 
flow of a primary vertical transform type derivation process . 
[ 0055 ] FIG . 27 is a diagram illustrating an example of a 
derivation method for a transform skip flag of a chromi 

Advantageous Effects of Invention 
[ 0028 ] According to the present disclosure , images can be 
processed . Particularly , deterioration in coding efficiency 
can be curbed . 

BRIEF DESCRIPTION OF DRAWINGS 

[ 0029 ] FIG . 1 is a diagram illustrating a correspondence 
relation between transform sets and selected orthogonal 
transforms . 
( 0030 ) FIG . 2 is a diagram illustrating a correspondence 
relation between types of orthogonal transform and func 
tions to be used . 

nance . 

[ 0056 ] FIG . 28 is a diagram illustrating an example of 
syntax of residual_coding . 
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[ 0057 ] FIG . 29 is a flowchart describing an example of the 
flow of a transform skip flag derivation process . 
[ 0058 ] FIG . 30 is a diagram illustrating an example of 
syntax of residual_coding . 
[ 0059 ] FIG . 31 is a flowchart describing an example of the 
flow of a transform skip flag derivation process . 
[ 0060 ] FIG . 32 is a diagram illustrating an example of 
syntax of residual_coding . 
[ 0061 ] FIG . 33 is a flowchart describing an example of the 
flow of a transform skip flag derivation process . 
[ 0062 ] FIG . 34 is a diagram illustrating an example of 
syntax of residual_coding . 
[ 0063 ] FIG . 35 is a flowchart describing an example of the 
flow of a transform skip flag derivation process . 
[ 0064 ] FIG . 36 is a diagram illustrating an example of 
syntax and semantics of a transform unit . 
[ 0065 ] FIG . 37 is a diagram illustrating an example of 
syntax of residual_coding . 
[ 0066 ] FIG . 38 is a flowchart describing an example of the 
flow of a transform skip flag derivation process . 
[ 0067 ] FIG . 39 is a diagram illustrating an example of a 
secondary transform identifier derivation method of a 
chrominance . 
[ 0068 ] FIG . 40 is a diagram illustrating an example of 
syntax of a transform unit . 
[ 0069 ] FIG . 41 is a diagram illustrating an example of 
syntax of a transform unit . 
[ 0070 ] FIG . 42 is a flowchart describing an example of the 
flow of a secondary transform identifier derivation process 
for a chrominance . 
[ 0071 ] FIG . 43 is a diagram illustrating an example of 
syntax of a transform unit . 
[ 0072 ] FIG . 44 is a flowchart describing an example of the 
flow of a secondary transform identifier derivation process 
for a chrominance . 
[ 0073 ] FIG . 45 is a diagram illustrating an example of 
syntax of a transform unit . 
[ 0074 ] FIG . 46 is a flowchart describing an example of the 
flow of a secondary transform identifier derivation process 
for a chrominance . 
[ 0075 ] FIG . 47 is a diagram illustrating an example of 
syntax of a transform unit . 
[ 0076 ] FIG . 48 is a flowchart describing an example of the 
flow of a secondary transform identifier derivation process 
for a chrominance . 
[ 0077 ] FIG . 49 is a diagram illustrating an example of 
syntax of a transform unit . 
[ 0078 ] FIG . 50 is a flowchart describing an example of the 
flow of a secondary transform identifier derivation process 
for a chrominance . 
[ 0079 ] FIG . 51 is a block diagram illustrating an example 
of the main configuration of an image encoding apparatus . 
[ 0080 ] FIG . 52 is a block diagram illustrating an example 
of the main configuration of a transform unit . 
[ 0081 ] FIG . 53 is a block diagram illustrating an example 
of the main configuration of a chrominance adaptive primary 
transform information derivation unit . 
[ 0082 ] FIG . 54 is a flowchart describing an example of the 
flow of an image decoding process . 
[ 0083 ] FIG . 55 is a flowchart describing an example of the 
flow of a transform process . 
[ 0084 ] FIG . 56 is a flowchart describing an example of the 
flow of a primary transform selection process . 

[ 0085 ) FIG . 57 is a flowchart describing an example of the 
flow of a primary transform information encoding process . 
[ 0086 ] FIG . 58 is a flowchart describing an example of the 
flow of a chrominance adaptive primary transform informa 
tion inference flag encoding process . 
[ 0087 ] FIG . 59 is a flowchart describing an example of the 
flow of a transform skip flag encoding process . 
[ 0088 ] FIG . 60 is a flowchart describing an example of the 
flow of a transform skip flag encoding process . 
[ 0089 ] FIG . 61 is a flowchart describing an example of the 
flow of a transform skip flag encoding process . 
[ 0090 ) FIG . 62 is a flowchart describing an example of the 
flow of a transform skip flag encoding process . 
[ 0091 ] FIG . 63 is a flowchart describing an example of the 
flow of a transform skip flag encoding process . 
[ 0092 ] FIG . 64 is a flowchart describing an example of the 
flow of a secondary transform identifier encoding process 
for a chrominance . 
[ 0093 ] FIG . 65 is a flowchart describing an example of the 
flow of a secondary transform identifier encoding process 
for a chrominance . 
[ 0094 ] FIG . 66 is a flowchart describing an example of the 
flow of a secondary transform identifier encoding process 
for a chrominance . 
[ 0095 ] FIG . 67 is a flowchart describing an example of the 
flow of a secondary transform identifier encoding process 
for a chrominance . 
[ 0096 ] FIG . 68 is a flowchart describing an example of the 
flow of a secondary transform identifier encoding process 
for a chrominance . 
[ 0097 ] FIG . 69 is a block diagram illustrating a principal 
configuration example of a computer . 
[ 0098 ] FIG . 70 is a block diagram illustrating an example 
of a schematic configuration of a television apparatus . 
[ 0099 ] FIG . 71 is a block diagram illustrating an example 
of a schematic configuration of a mobile telephone . 
[ 0100 ] FIG . 72 is a block diagram illustrating an example 
of a schematic configuration of a recording / reproducing 
apparatus . 
[ 0101 ] FIG . 73 is a block diagram illustrating an example 
of a schematic configuration of an imaging apparatus . 
[ 0102 ] FIG . 74 is a block diagram illustrating one example 
of a schematic configuration of a video set . 
[ 0103 ] FIG . 75 is a block diagram illustrating one example 
of a schematic configuration of a video processor . 
[ 0104 ] FIG . 76 is a block diagram illustrating another 
example of a schematic configuration of a video processor . 
[ 0105 ] FIG . 77 is a block diagram illustrating one example 
of a schematic configuration of a network system . 

MODE ( S ) FOR CARRYING OUT THE 
INVENTION 

[ 0106 ] Exemplary embodiments for implementing the 
present disclosure ( which will be referred to as embodiments 
below ) will be described below . Note that description will be 
provided in the following order . 
1. Orthogonal transform of chrominance 
2. First embodiment ( image decoding apparatus , apt_flag , 
and pt_idx ) 
3. Second embodiment ( image decoding apparatus and 
ts_flag ) 
4. Third embodiment ( image decoding apparatus and st_idx ) 
5. Fourth embodiment ( image encoding apparatus , apt_flag , 
and pt_idx ) 
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6. Fifth embodiment ( image encoding apparatus and ts_flag ) 
7. Sixth embodiment ( image encoding apparatus and st_idx ) 

ing to a transform set ( TrSetH or TrSetV ) of each direction 
as illustrated in the following formulas ( 1 ) and ( 2 ) . 

TrSetH = LUT_IntraModeToTrSet [ IntraPredMode ] [ H 
( = 0 ) ] ( 1 ) 8. Others 

1. Orthogonal Transform of Chrominance TrSet VELUT_IntraModeToTrSet [ IntraPredMode ] [ V 
( = 1 ) ] ( 2 ) 

< Primary Transform > [ 0113 ] Here , TrSetH represents a transform set of a pri 
mary horizontal transform PThor ( also referred to as a 
primary horizontal transform set ) , and TrSetV represents a 
transform set of a primary vertical transform PTver ( also 
referred to as a primary vertical transform set ) . In addition , 
a lookup table LUT_IntraModeToTrSet represents the cor 
respondence table of FIG . 3. The first array of the lookup 
table LUT_IntraModeToTrSet [ [ ] has an intra prediction 
mode IntraPredMode as an argument and the second array 
has { H = 0 , V = 1 } as an argument . 
[ 0114 ] In a case of the intra prediction mode number 18 
( IntraPredMode = 18 ) , the transform set of the transform set 
identifier TrSetIdx = 2 indicated in the table ( LUT_TrSet 
ToTrTypeIdx ) of FIG . 1 is selected as a primary horizontal 
transform set TrSetH , and the transform set of the transform 
set identifier TrSetIdx = 0 indicated in the table of FIG . 1 is 
selected as a primary vertical transform set TrSetV . 
[ 0115 ] If the prediction type is inter prediction , a trans 
form set identifier TrSetIdx for designating a transform set 
TrSet for inter prediction InterTrSetIdx ) is set for the 
transform sets in each of the directions ( TrSetH and TrSetV ) 
as in the following formulas ( 3 ) and ( 4 ) . For example , the 
value of Inter TrSet is 3 in the case of the table of FIG . 1 . 

TrSetH = InterTrSetIdx ( 3 ) 

TrSetV = InterTrSetIdx ( 4 ) 

[ 0107 ] In the test model described in Non - Patent Litera 
ture 1 ( Joint Exploration Test del 4 ( JEM 4 ) ) , for the 
purpose of improving coding efficiency of a 4K high 
resolution image or the like , the maximum size of a coding 
tree unit ( CTU ) is expanded from 128x128 to 256x256 . 
Furthermore , as a structure of block division , in addition to 
quadtree split of the related art , binary trees in the horizon 
tal / vertical directions have been introduced , and accord 
ingly , rectangular transform blocks have also been intro 
duced in addition to square transform blocks . 
[ 0108 ] In addition , in the JEM 4 , an adaptive primary 
transform ( Adaptive Multiple Core Transforms ( AMT ) ) of 
adaptively selecting a primary transform from a plurality of 
different orthogonal transforms for each primary transform 
in a horizontal direction PThor ( which is also referred to as 
a primary horizontal transform ) and a primary transform 
PTver in a vertical direction ( which is also referred to as a 
primary vertical transform ) of each transform block for 
luminance is disclosed . 
[ 0109 ] More specifically , in a case in which an adaptive 
primary transform flag apt_flag ( which is also referred to as 
amt_flag , cu_pt_flag , or emt_flag ) indicating whether or not 
an adaptive primary transform for luminance is to be 
executed in the unit of a transform block of luminance 
( which is also referred to as a luminance transform block ) is 
0 ( false ) , a discrete cosine transform ( DCT ) -II or a discrete 
sine transform ( DST ) -VII is ( uniquely ) decided using mode 
information as an orthogonal transform applied to a hori 
zontal primary transform and a vertical primary transform . 
[ 0110 ] On the other hand , in a case in which , for example , 
an adaptive primary transform flag apt_flag of luminance is 
1 ( true ) as in the table ( LUT_TrSet To TrTypIdx ) illustrated in 
FIG . 1 , a transform set TrSet including orthogonal trans 
forms serving as candidates for the primary transform in 
each of the horizontal direction ( x direction ) and the vertical 
direction ( y direction ) is selected from four candidates 
( Transform Set Idx = 0 to 3 ) . The DST - VII , the DCT - VIII , 
and the like illustrated in FIG . 1 indicate types of orthogonal 
transform , and each of the functions shown in the table of 
FIG . 2 is used for them . 
[ 0111 ] Note that , in the table of FIG . 2 , identifiers corre 
sponding to orthogonal transforms of respective types 
( transform type identifier TrTypeIdx ) are defined . For 
example , if a type of orthogonal transform ( Transform Type ) 
is DCT - II , O is allocated as a value of the transform type 
identifier TrTypeldx . 
[ 0112 ] Selection ( decision ) of a transform set Transform 
Set varies depending on a prediction type of a coding unit 
( CU : which is also referred to as a unit of coding ) to which 
a transform block to be processed belongs . For example , if 
the prediction type is intra prediction , selection is made on 
the basis of intra prediction mode ( IntraPredMode ) as illus 
trated in the table of FIG . 3 ( LUT_IntraModeToTrSet ) . For 
example , selection is made to set a transform set identifier 
TrSetIdx for designating a transform set TrSet correspond 

[ 0116 ] Furthermore , which orthogonal transform in the 
selected transform set TrSet is to be applied to the primary 
horizontal transform is selected using a primary horizontal 
transform specifying flag pt_hor_flag . In addition , which 
orthogonal transform in the selected transform set TrSet is to 
be applied to the primary vertical transform is selected using 
a primary vertical transform specifying flag pt_ver_flag . For 
example , these are derived from the definition table of 
transform sets ( LUT_TrSetToTrTypeIdx ) illustrated in FIG . 
1 using the primary horizontal , vertical } transform set 
TrSet ( H , V ) , and the primary horizontal , vertical } trans 
form specifying flag pt_ { hor , ver } _flag as arguments as 
illustrated in the following formulas ( 5 ) and ( 6 ) . 

TrTypeIdxH = LUT_TrSet To TrTypeIdx [ TrSetH ] [ pt_ 
hor_flag ] ( 5 ) 

TrTypeIdxV = LUT_TrSetToTrTypeIdx [ TrSet V ] [ pt_ 
ver_flag ] ( 6 ) 

[ 0117 ] In the case of an intra prediction mode number 18 
( IntraPredMode = 18 ) , since the value of the transform set 
identifier TrSetIdx of the primary horizontal transform set 
TrSetH is 2 on the basis of the table of FIG . 3 , an orthogonal 
transform to be applied to the primary horizontal transform 
is selected ( designated ) from the transform set having the 
transform set identifier TrSetIdx = 2 on the transform set 
definition table LUT_TrSetToTrTpeldx of FIG . 1. That is , in 
a case in which the primary horizontal transform specifying 
flag pt_hor_flag is 0 , the value “ 4 ” of the transform type 
identifier TrTypeldx indicating DST - VII is set for the hori 
zontal transform type identifier TrTypeIdxH designating the 
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type of the orthogonal transform of the primary horizontal 
transform PThor as illustrated in FIG . 1 , and in a case in 
which the primary horizontal transform specifying flag 
pt_hor_flag is 1 , the value “ 1 ” of the transform type iden 
tifier TrTypeldx indicating DCT - V is set for the horizontal 
transform type identifier TrTypeIdxH . 
[ 0118 ] Note that a primary transform identifier pt_idx is 
derived from the primary horizontal transform specifying 
flag pt_hor_flag and the primary vertical transform specify 
ing flag pt_ver_flag using the following formula ( 7 ) . 

pt_idx = ( pt_ver_flag << 1 ) + pt_hor_flag ( 7 ) 

[ 0119 ] That is , the upper 1 bit of the primary transform 
identifier pt_idx corresponds to the primary vertical trans 
form specifying flag and the lower 1 bit corresponds to the 
value of the primary horizontal transform specifying flag . 
Encoding is performed by applying arithmetic coding to a 
bin string of the derived primary transform identifier pt_idx 
and generating a bit string . Note that the upper 1 bit of the 
pt_idx may be set as the primary horizontal transform 
specifying flag and the lower 1 bit may be set as the primary 
vertical transform specifying flag . 
[ 0120 ] On the other hand , an adaptive primary transform 
is not applied to transform blocks of chrominance ( Cb and 
Cr ) , and DCT - II is selected at all times as a type of 
orthogonal transform such as the primary horizontal trans 
form and the primary vertical transform . 
[ 0121 ] A of FIG . 4 is an example of a syntax table of a 
transform unit TU , and B of FIG . 4 shows an example of 
semantics corresponding thereto . In the syntax shown in A 
of FIG . 4 , the residual data presence flag cbf [ x ] [ y0 ] [ com 
pID ] ( coded_block_flag ) shown in the row denoted by ref 
erence symbol SYN11 is a flag indicating whether or not 
there are one or more non - zero coefficients in a transform 
block of a color signal designated with a color signal 
identifier compID as illustrated in B of FIG . 4. In a case in 
which the flag is 1 ( true ) , it indicates that there are one or 
more non - zero coefficients in the corresponding transform 
block , and in a case in which the flag is 0 ( false ) , it indicates 
that there is no non - zero coefficient in the transform block . 
Note that there also is a case in which a residual data 
presence flag cbf [ x ] [ y ] [ COMPONENT_Y ] for luminance 
is referred to as cbf_luma ( cbf_luma = cbf [ xO ] [ y0 ] [ COMPO 
NENT_Y ] ) for the sake of convenience . 
[ 0122 ] In addition , the adaptive primary transform enabled 
flag apt_enabled_flag shown in A of FIG . 4 is information 
regarding permission for an adaptive primary transform as 
illustrated in B of FIG . 4. In a case in which the value of the 
flag is 1 ( true ) , it indicates that information regarding the 
adaptive primary transform is present in the encoded data . In 
addition , in a case in which the value of the flag is 0 ( false ) , 
it indicates that no information regarding the adaptive pri 
mary transform is present in the encoded data . 
[ 0123 ] In addition , the adaptive primary transform flag 
apt_flag of the luminance transform block shown in the row 
denoted by reference symbol SYN12 in the syntax shown in 
A of FIG . 4 is a flag indicating whether or not the adaptive 
primary transform is to be applied to the transform block of 
luminance as illustrated in B of FIG . 4. In a case in which 
the value of the flag is 1 ( true ) , the adaptive primary 
transform is applied , and in a case in which the value of the 
flag is 0 ( false ) , the application primary transform is not 
applied . As illustrated in the syntax table of A of FIG . 4 , in 
the case in which the residual data presence flag cbf_lum of 

luminance is “ 1 ” ( i.e. , true ) and the adaptive primary trans 
form enabled flag apt_enabled_flag is “ 1 ” ( i.e. , true ) , the 
adaptive primary transform flag apt_flag of luminance is 
encoded ( decoded ) . In a case in which there is no apt_flag 
in encoded data , the value of apt_flag is interpreted to be 0 . 
[ 0124 ] Furthermore , in the syntax shown in A of FIG . 4 , 
the residual data residual_coding ( ) of the transform block 
of the color signal designated with the color signal identifier 
compID shown in the row denoted by reference symbol 
SYN13 is encoded ( decoded ) in a case in which the residual 
data presence flag of the corresponding color signal is 1 
( true ) . 
[ 0125 ] FIG . 5 illustrates an example of syntax of residual_ 
coding . In the syntax table shown in FIG . 5 , the primary 
transform identifier pt_idx for luminance denoted by refer 
ence symbol SYN22 is encoded ( decoded ) in a case in 
which , the adaptive primary transform flag apt_flag of 
luminance is 1 ( true ) , a transform quantization bypass flag 
transquant_bypass_flag is 0 ( false ) , a transform skip flag 
ts_flag is O ( false ) , and a color signal identifier compID 
indicates luminance ( compID = COMPONENT_Y ) and in a 
case in which the total number of non - zero coefficients 
present in a transform block numSig is greater than or equal 
to a predetermined threshold value ptNumSigTH and a long 
side of the transform block ( max ( log 2TBWSize , log 
2TBHSize ) ) is equal to or smaller than a predetermined 
threshold value maxPTSize as illustrated in the syntax table . 
In a case in which there is no primary transform identifier 
pt_idx for luminance in the encoded data , the value of pt_idx 
is interpreted as 0 . 
[ 0126 ] In Non - Patent Literature 1 , although the adaptive 
primary transform can be applied only to luminance ( Y ) , it 
is not applied to chrominances ( Cb and Cr ) . Thus , there is 
concern of the coding efficiency of the primary transform for 
the chrominances deteriorating more in comparison to that 
for luminance . 
[ 0127 ] On the other hand , it is conceivable to explicitly 
encode , for example , an adaptive primary transform flag 
apt_flag and a primary transform identifier pt_idx for each 
transform block of a chrominance ( Cb or Cr ) , similarly to 
luminance ( Y ) . However , in the case of this method , since an 
adaptive primary transform flag apt_flag and a primary 
transform identifier pt_idx for a chrominance is encoded , 
there is concern of the code amount increasing and coding 
efficiency deteriorating . 
[ 0128 ] Note that , also in this case , on the encoding side , it 
is necessary to determine a mode for selection / non - selection 
of an adaptive primary transform and determination of a 
primary transform identifier for each of color signals ( Y , Cb , 
and Cr ) , and thus there is concern of the processing amount 
increasing . In addition , also on the decoding side , the 
adaptive primary transform flag apt_flag and the primary 
transform identifier pt_idx should be decoded for each of the 
color signals ( Y , Cb , and Cr ) , and thus there is concern of the 
processing amount increasing . 

< Use of Parameter of Luminance > 

[ 0129 ] Thus , information regarding an ( inverse ) orthogo 
nal transform for a chrominance is derived on the basis of 
information regarding an ( inverse ) orthogonal transform for 
luminance . That is , using the information regarding the 
( inverse ) orthogonal transform for a chrominance derived on 
the basis of the ( inverse ) orthogonal transform for lumi 
nance , the ( inverse ) orthogonal transform for a chrominance 
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is performed . For example , using the information regarding 
the inverse ) orthogonal transform for a chrominance 
derived on the basis of the ( inverse ) orthogonal transform 
for luminance , an ( inverse ) orthogonal transform unit that 
performs the ( inverse ) orthogonal transform for a chromi 
nance is provided in an image processing apparatus . 
[ 0130 ] In this manner , it is possible to omit encoding and 
decoding of the information regarding the inverse ) orthogo 
nal transform for a chrominance , and thus an increase in the 
code amount can be curbed , and deterioration in coding 
efficiency can be prevented . In addition , an increase in a load 
of encoding and decoding can be curbed as well . Note that , 
in the present specification , an orthogonal transform and an 
inverse orthogonal transform are inverse processes with 
respect to each other , and it is assumed that data that has not 
been orthogonally transformed can be restored by , for 
example , performing an inverse orthogonal transform on the 
orthogonally transformed data . In addition , although infor 
mation regarding an orthogonal transform is information to 
be used in the orthogonal transform , there also is a case in 
which the information can be used in the inverse orthogonal 
transform . In addition , although information regarding an 
inverse orthogonal transform is information to be used in the 
inverse orthogonal transform , there also is a case in which 
the information can be used in the orthogonal transform . 
That is , in the present specification , there is a case in which 
information regarding an orthogonal transform and infor 
mation regarding the inverse orthogonal transform refer to 
the same information ( the information regarding both trans 
forms may include the same information ) . The same also 
applies to the relations between a primary transform and the 
inverse primary transform , and a secondary transform and 
the inverse secondary transform . 
[ 0131 ] Content of the information regarding the inverse ) 
orthogonal transform is arbitrary . For example , as illustrated 
in the table of FIG . 6 , the information may include an 
adaptive primary transform flag apt_flag indicating whether 
an adaptive ( inverse ) primary transform to be used as an 
( inverse ) primary transform by adaptively selecting any of a 
plurality of different inverse orthogonal transforms is 
applied to a transform block to be processed . In addition , the 
information may also include a primary transform identifier 
pt_idx indicating which ( inverse ) primary transform is to be 
applied to the inverse ) primary transforms in the vertical 
direction and the horizontal direction . 
[ 0132 ] For example , by deriving each of an adaptive 
primary transform flag apt_flag [ Cb ] of a chrominance ( Cb ) 
and an adaptive primary transform flag apt_flag [ Cr ] of a 
chrominance ( Cr ) on the basis of an adaptive primary 
transform flag apt_flag [ Y ] of luminance , it is possible to 
curb deterioration in coding efficiency of the chrominance 
( Cb / Cr ) . In addition , it is also possible to curb an increase in 
overhead for the code amount . In addition , for example , by 
deriving each of a primary transform identifier of the 
chrominance ( Cb ) pt_idx [ Cb ] and a primary transform iden 
tifier of the chrominance ( Cr ) pt_idx [ Cr ] on the basis of a 
primary transform identifier of luminance pt_idx [ Y ] , it is 
possible to curb deterioration in coding efficiency of the 
chrominance ( Cb / Cr ) . In addition , it is also possible to curb 
an increase in overhead for the code amount . Note that a 
primary transform identifier of a chrominance may be com 
mon for ( shared between ) Cb and Cr . 
[ 0133 ] Further description will be provided with reference 
to the table of FIG . 7. In the related art , an adaptive ( inverse ) 

primary transform is not employed for a chrominance , and 
an adaptive primary transform flag apt_flag and a primary 
transform identifier pt_idx for the chrominance are omitted 
at all times as indicated in the row of No. # 0 . Since no 
adaptive ( inverse ) primary transform is used in such cases , 
there is concern of coding efficiency deteriorating as 
described above . 
[ 0134 ] On the other hand , an adaptive ( inverse ) primary 
transform may be set to be applicable to the chrominance , 
and further an adaptive primary transform flag apt_flag and 
a primary transform identifier pt_idx for the chrominance 
can be inferred from an adaptive primary transform flag 
apt_flag and a primary transform identifier pt_idx for lumi 
nance at all times as indicated in the row of No. # 1 . For 
example , a value of an adaptive primary transform flag 
apt_flag [ Cb / Cr ] of a chrominance may be set to a value of 
an adaptive primary transform flag apt_flag [ Y ] of lumi 
nance . In addition , for example , in a case in which the 
adaptive primary transform flag apt_flag [ Cb / Cr ] of the 
chrominance is true , a value of a primary transform identifier 
pt_idx [ Cb / Cr ] of a chrominance may be set to a value of a 
primary transform identifier pt_idx [ Y ] of luminance , and in 
a case in which the adaptive primary transform flag apt_ 
flag [ Cb / Cr ] of the chrominance is false , a value of the 
primary transform identifier pt_idx [ Cb / Cr ] of the chromi 
nance may be set to a predetermined value . In this manner , 
not only can an adaptive ( inverse ) primary transform be 
applied to a chrominance , but transmission ( encoding and 
decoding ) of the adaptive primary transform flag apt_flag 
and the primary transform identifier pt_idx of the chromi 
nance can also be omitted , and thus deterioration in coding 
efficiency can be curbed . In addition , an increase in a load 
of encoding and decoding can be curbed as well . 
[ 0135 ] In addition , in a case in which an adaptive ( inverse ) 
primary transform is set to be applicable to the chrominance 
as well and further , for example , the prediction type of a 
coding block to which a transform block to be processed 
belongs is inter prediction ( CuPredMode = MODE_INTER ) , 
the value of the adaptive primary transform flag apt_flag 
[ Cb / Cr ] of a chrominance may be set to the value of the 
adaptive primary transform flag apt_flag [ Y ] of luminance , 
and in a case in which the prediction type of the coding block 
is intra prediction , the adaptive primary transform flag 
apt_flag [ Cb / Cr ] of the chrominance may be set to 0 ( false ) 
as indicated in the row of No. # 2 . In this manner , not only 
can the adaptive ( inverse ) primary transform be applied to 
the chrominance , but also the adaptive primary transform 
flag of luminance can be used only in the case of the inter 
prediction mode in which tendencies of residual signals are 
similar , and thus it is possible to curb deterioration in coding 
efficiency . 
[ 0136 ] Furthermore , in a case in which the adaptive ( in 
verse ) primary transform is set to be applicable to the 
chrominance as well and further , for example , the prediction 
type of the coding block to which the transform block to be 
processed belongs is inter prediction or intra prediction in 
which the prediction modes for luminance and the chromi 
nance match each other , the value of the adaptive primary 
transform flag apt_flag [ Cb / Cr ] of a chrominance may be set 
to the value of the adaptive primary transform flag apt_flag 
[ Y ] of luminance as indicated in the row of No. # 3 , and in 
a case in which the prediction type of the coding block is 
intra prediction in which the prediction modes for luminance 
and the chrominance do not match each other , the adaptive 
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primary transform flag apt_flag [ Cb / Cr ] of the chrominance 
may be set to 0 ( false ) . In this manner , not only can the 
adaptive ( inverse ) primary transform be applied to the 
chrominance , but also the adaptive primary transform flag of 
luminance can be used only in the case of the prediction 
mode in which tendencies of residual signals are similar , and 
thus it is possible to curb deterioration in coding efficiency . 
[ 0137 ] In addition , in a case in which the adaptive ( in 
verse ) primary transform is set to be applicable to the 
chrominance as well and further , for example , the prediction 
type of the coding block to which the transform block to be 
processed belongs is inter prediction or intra prediction of 
which the prediction mode is intra block copy as indicated 
in the row of No. # 4 , the value of the adaptive primary 
transform flag apt_flag [ Cb / Cr ] of a chrominance may be set 
to the value of the adaptive primary transform flag apt_flag 
[ Y ] of luminance , and in a case in which the prediction type 
of the coding block is intra prediction of which the predic 
tion mode is not intra block copy ( IntraBC ; also referred to 
as “ in - screen motion compensation ) , the value of the adap 
tive primary transform flag apt_flag [ Cb / Cr ] of the chromi 
nance may be set to 0 ( false ) . In this manner , not only can 
the adaptive inverse ) primary transform be applied to the 
chrominance , but also the adaptive primary transform flag of 
luminance can be used only in the case of the prediction 
mode in which tendencies of residual signals are similar , and 
thus it is possible to curb deterioration in coding efficiency . 
[ 0138 ] In addition , in a case in which the adaptive ( in 
verse ) primary transform is set to be applicable to the 
chrominance as well and further , for example , a chromi 
nance adaptive primary transform information inference flag 
chroma_apt_info_infer_flag indicating whether the adaptive 
primary transform flag apt_flag [ Cb / Cr ] of a chrominance is 
inferred on the basis of the adaptive primary transform flag 
apt_flag [ Y ] of luminance is 1 ( true ) as indicated in the row 
of No. # 5 , the adaptive primary transform flag apt_flag [ Cb / 
Cr ] of the chrominance may be set to the value of the 
adaptive primary transform flag apt_flag [ Y ] of luminance , 
and in a case in which the chrominance adaptive primary 
transform information inference flag chroma_apt_info_in 
fer_flag is 0 ( false ) , the value of the adaptive primary 
transform flag apt_flag [ Cb / Cr ] of a chrominance may be set 
to 0 ( false ) . In this manner , it is possible to explicitly control 
whether or not the value of the adaptive primary transform 
flag of luminance is to be used using the chrominance 
adaptive primary transform information inference flag chro 
ma_apt_info_infer_flag . Therefore , it is possible to cause the 
value of the adaptive primary transform flag of luminance to 
be used only in a case in which sufficiently large effects can 
be sily obtained , and thus the deterioration in coding 
efficiency can be further curbed . 
[ 0139 ] In addition , in a case in which the adaptive ( in 
verse ) primary transform is set to be applicable to the 
chrominance as well and further , for example , the size of a 
short side of the transform block to be processed is greater 
than or equal to a predetermined threshold value as indicated 
in the row of No. # 6 , the value of the adaptive primary 
transform flag apt_flag [ Cb / Cr ] of a chrominance may be set 
to the value of the adaptive primary transform flag apt_flag 
[ Y ] of luminance , and in a case in which the size of the short 
side of the transform block is smaller than the threshold 
value , the value of the adaptive primary transform flag 
apt_flag [ Cb / Cr ] of a chrominance may be set to 0 ( false ) . In 
this manner , since it is possible not to apply the adaptive 

( inverse ) primary transform to a transform block from which 
sufficiently large effects are not obtained , and thus the 
deterioration in coding efficiency can be further curbed , and 
it is possible to avoid an unnecessary increase in a circuit 
scale resulting from an application of the adaptive ( inverse ) 
primary transform to a small transform block to the extent 
that sufficiently large effects are not obtained . 
[ 0140 ] In addition , the adaptive ( inverse ) primary trans 
form is set to be applicable to the chrominance as well and 
further , for example , the size of the picture width of a 
transform block with the chrominance to be processed is 
equal to or smaller than a predetermined threshold value as 
indicated in the row of No. # 7 , the transform type of the 
( inverse ) primary horizontal transform may be set to a 
predetermined transform type , and in a case in which the 
size of the picture width of the transform block is greater 
than the threshold value , the transform type of the ( inverse ) 
primary horizontal transform may be set on the basis of a 
horizontal transform set and a primary horizontal transform 
specifying flag . Likewise , in a case in which the size of the 
picture height of the transform block with a chrominance to 
be processed is equal to or smaller than a predetermined 
threshold value , the transform type of the inverse ) primary 
vertical transform may be set to a predetermined transform 
type , and in a case in which the size of the picture height of 
the transform block is greater than the threshold value , the 
transform type of the ( inverse ) primary vertical transform 
may be set on the basis of a vertical transform set and a 
primary vertical transform specifying flag . In this manner , it 
is possible not to apply the adaptive ( inverse ) primary 
transform to the transform block that is narrow to the extent 
that sufficiently large effects are not obtained ( the ( inverse ) 
primary transform in the width direction ) , and thus the 
deterioration in coding efficiency can be further curbed , and 
it is possible to avoid an unnecessary increase in a circuit 
scale resulting from an application of the adaptive ( inverse ) 
primary transform to a narrow transform block to the extent 
that sufficiently large effects are not obtained . 
[ 0141 ] Note that it is also possible to arbitrarily combine 
each of the cases described above . For example , the case in 
the row of No. # 2 may be combined with row of No. # 7 , like 
the case in the row of No. # 8 . In this manner , effects obtained 
in each of the cases can be exhibited . In addition , each of the 
above - described cases can also be combined with another 
case that is not described above . For example , in a case in 
which the prediction type of a coding block to be processed 
is intra prediction in the case of the row of No. # 2 , the 
adaptive primary transform flag apt_flag [ Cb / Cr ] of a 
chrominance may be transmitted ( signaled ) . That is , encod 
ing and decoding of the adaptive primary transform flag 
apt_flag [ Cb / Cr ] of a chrominance are performed in this case . 
In addition , in a case in which the value of the adaptive 
primary transform flag apt_flag [ Cb / Cr ] of a chrominance is 
1 ( true ) , the adaptive primary transform identifier pt_idx 
[ Cb / Cr ] of a chrominance is further transmitted ( signaled ) . 
That is , encoding and decoding of the adaptive primary 
transform identifier pt_idx [ Cb / Cr ] of a chrominance are 
performed in this case . 

< Shape of CU , PU , and TU > 
[ 0142 ] Shapes of a coding unit ( CU ) , a prediction unit 
( PU ) , and a TU which are partial regions ( processing units ) 
of a moving image in a bit stream ( encoded data ) will be 
described here . The CUS , PUs , and transform units ( TUS ) 
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illustrated in FIG . 8 are CUS , PUs , and TUs of a quad tree 
plus binary tree ( TBT ) described in JVET - C0024 , “ EE2.1 : 
Quadtree plus binary tree structure integration with JEM 
tools . ” Specifically , in block division for CUS , one block can 
be divided into not only four ( = 2x2 ) sub - blocks but also two 
( = 1x2 or 2x1 ) sub - blocks . In other words , by recursively 
repeating division of one block into four or two sub - blocks 
in block division for CUs , a tree structure in a quad tree 
( Quad - Tree ) shape or a binary tree ( Binary - Tree ) shape in a 
horizontal direction or a vertical direction is consequently 
formed . 
[ 0143 ] As a result , there is a possibility of a CU having a 
square shape as well as a rectangular shape . For example , in 
a case in which a size of a largest coding unit ( LCU ) is 
128x128 , there is a possibility of a size of a CU ( a size in 
a horizontal direction wxa size in a vertical direction h ) 
being a size of a square such as 128x128 , 64x64 , 32x32 , 
16x16 , 8x8 , or 4x4 as well as a size of a rectangle such as 
128x64 , 128x32 , 128x16 , 128x8 , 128x4 , 64x128 , 32x128 , 
16x128 , 8x128 , 4x128 , 64x32 , 64x16 , 64x8 , 64x4 , 32x64 , 
16x64 , 8x64 , 4x64 , 32x16 , 32x8 , 32x4 , 16x32 , 8x32 , 4x32 , 
16x8 , 16x4 , 8x16 , 4x16 , 8x4 , or 4x8 as illustrated in FIG . 
8. Note that a PU and a TU have the same possibility as a 
CU . 
[ 0144 ] Furthermore , a TU includes a transform block of 
luminance ( Y ) and a transform block of a chrominance 
( Cb / Cr ) . In a case in which a color format is 4 : 2 : 0 ( e.g. , 
YUV420 ) , the proportion of a picture size of a chrominance 
to a picture size of luminance with respect to a picture height 
and a picture width is 1/2 . Thus , if the size of a transform 
block of luminance is 8x4 , the size of a corresponding 
transform block of a chrominance is 4x2 . In addition , in a 
case in which a color format 4 : 2 : 2 ( e.g. , YUV422 ) , the 
proportion of a picture size of a chrominance to a picture 
size of luminance is 1/2 with respect to a picture height and 
1 with respect to a picture width . Thus , if the size of a 
transform block of luminance is 8x4 , the size of a transform 
block for a corresponding chrominance is 8x2 . In addition , 
in a case in which a color format is 4 : 4 : 4 ( e.g. , YUV444 ) , the 
proportion of the picture size of a chrominance to the picture 
size of luminance is 1 with respect to the picture height and 
1 with respect to the picture width . Thus , if the size of a 
transform block of luminance is 8x4 , the size of a transform 
block of a corresponding chrominance is 8x4 . 
[ 0145 ] Note that , with respect to I - slices , luminance ( Y ) 
and chrominance ( Cb / Cr ) may be encoded as different CUS . 
Since the luminance and chrominance can have different CU 
division structures in this case , an effect of improving coding 
efficiency of I - slices is exhibited . Although description will 
be provided below on the assumption that information of 
luminance and chrominance is included in the same CU for 
the sake of convenience , the invention is not limited thereto . 

example , a technology proposed by HEVC or the Joint 
Video Exploration Team ( VET ) . 
[ 0147 ] In FIG . 9 , the image decoding apparatus 100 has a 
decoding unit 111 , an inverse quantization unit 112 , an 
inverse transform unit 113 , an arithmetic operation unit 114 , 
a frame memory 115 , and a prediction unit 116. Note that the 
prediction unit 116 has an intra prediction unit and an inter 
prediction unit which are not illustrated . The image decod 
ing apparatus 100 is an apparatus for generating a moving 
image # 2 by decoding encoded data # 1 ( a bit stream ) . 
[ 0148 ] The decoding unit 111 receives an input of the 
encoded data # 1 and performs variable length decoding on 
a syntax value of each of syntax elements from a bit string 
of the encoded data # 1 in accordance with a decision of a 
syntax table . Furthermore , each syntax element includes 
information such as header information Hinfo , prediction 
mode information Pinfo , transform information Tinfo , and 
residual information Rinfo . 
[ 0149 ] Header information Hinfo such as VPS / SPS / PPS / 
slice header SH includes information that defines image 
sizes ( a picture width PicWidth and a picture height PicHe 
ight ) , bit depths ( luminance bitDepth Y and chrominance 
bitDepthC ) , a maximum value of a CU size MaxCUSizela 
minimum value thereof . MinCUSize , a maximum depth of 
quadtree split ( also referred to as quad - tree split ) MaxQT 
Depth / a minimum depth thereof . MinQTDepth , a maximum 
depth of binary tree split ( binary - tree split ) MaxBTDepth / a 
minimum depth thereof . MinBTDepth , a maximum value of 
a transform skip block MaxTSSize ( also referred to as a 
maximum transform skip block size ) , an on / off flag of each 
encoding tool ( also referred to as an enabled flag ) , and the 
like . 
[ 0150 ] As an on / off flag of an encoding tool included in 
the header information Hinfo , for example , an on / off flag for 
transform and quantization processes which will be intro 
duced below . Note that the on / off flag of the encoding tool 
can also be interpreted as a flag indicating whether or not 
syntax for the encoding tool is present in encoded data . In 
addition , in a case in which a value of the on / off flag is 1 
( true ) , it indicates that the encoding tool is available , and in 
a case in which a value of the on / off flag is 0 ( false ) , it 
indicates that the encoding tool is not available . Note that the 
interpretation of the value of the flag may be reversed . 
[ 0151 ] An adaptive primary transform enabled flag apt_ 
enabled_flag ( also referred to as adaptive_primary_transfor 
m_enabled_flag , adaptive_pt_enabled_flag , of amt_en 
abled_flag ) is a flag indicating whether an encoding tool that 
can select an adaptive primary transform ( also referred to as 
an adaptive primary transform ) as one of a transform process 
and an inverse process thereto is available . 
[ 0152 ] A secondary transform enabled flag st_enabled_ 
flag is a flag indicating whether an encoding tool that 
performs a secondary transform / an inverse secondary trans 
form as one of a transform process and an inverse process 
thereto is available or not . 
[ 0153 ] A transform quantization bypass enabled flag 
transquant_bypass_enabled_flag is a flag indicating whether 
an encoding tool that skips a transform and a quantization / an 
inverse quantization and an inverse transform as one of a 
transform / quantization and inverse processes thereto is 
available or not . 
[ 0154 ] A transform skip flag enabled flag ts_enabled_flag 
is a flag indicating whether or not two - dimensional trans 
form skip or one - dimensional transform skip is available as 

2. First Embodiment 

< Image Decoding Apparatus > 
[ 0146 ] FIG.9 is a block diagram illustrating an example of 
a configuration of an image decoding apparatus which is an 
aspect of an image processing apparatus to which the present 
technology has been applied . The image decoding apparatus 
100 illustrated in FIG . 9 is an apparatus that decodes 
encoded data obtained by encoding a predictive residual of 
an image and a predictive image as in the AVC or HEVC . 
The image decoding apparatus 100 implements , for 
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[ 0158 ] The decoding unit 111 derives a quantized trans 
form coefficient level level of each coefficient position in 
each transform block with reference to residual information 
Rinfo . The decoding unit 111 supplies prediction mode 
information Pinfo , quantized transform coefficient level 
level , and transform information Tinfo obtained from decod 
ing to each block . For example , the decoding unit 111 
supplies the prediction mode information Pinfo to the 
inverse transform unit 113 and the prediction unit 116 , the 
quantized transform coefficient level level to the inverse 
quantization unit 112 , and the transform information Tinfo 
to the inverse transform unit 113 and the inverse quantiza 
tion unit 112 . 

one of a transform process and an inverse process thereto . 
The two - dimensional transform skip is an encoding tool that 
skips an orthogonal transform and an inverse process ( in 
verse orthogonal transform ) thereto including primary 
transform and a secondary transform . In addition , the one 
dimensional transform skip is an encoding tool that skips a 
primary transform in a horizontal direction or a vertical 
direction and an inverse transform ( inverse primary trans 
form ) corresponding thereto among primary transforms , and 
a secondary transform and an inverse secondary transform 
thereto . 

[ 0155 ] The prediction mode information Pinfo further 
includes a PU size ( a prediction block size ) of a PU to be 
processed PUSize , intra prediction mode information IPinfo 
( e.g. , prev_intra_luma_pred_flag , mpm_idx , rem_intra_ 
pred_mode in 7.3.8.5 Coding Unit syntax of JCTVC 
W1005 , a luminance intra prediction mode IntraPredModeY 
and a chrominance intra prediction mode IntraPredModeC 
derived from the syntax , etc. ) , motion prediction informa 
tion MVinfo ( e.g. , merge_idx , merge_flag , inter_pred_idc , 
ref_idx_LX , mvp_1X_flag , X = { 0,1 } , and mvd with refer 
ence to 7.3.8.6 Prediction Unit Syntax of JCTVC - W1005 ) 
and the like . 

[ 0156 ] In addition , the transform information Tinfo may 
include syntax of , for example , a picture width size 
TBWidth and a picture height size TBHeight of a transform 
block to be processed , a transform quantization bypass flag 
transquant_bypass_flag indicating whether or not inverse ) 
transform and ( inverse ) quantization processes are to be 
skipped , a transform skip flag ts_flag indicating whether or 
not two - dimensional transform skip is to be applied , an 
adaptive primary transform flag apt_flag indicating whether 
an adaptive primary transform is to be applied to a target 
transform block , a primary transform identifier pt_idx indi 
cating which ( inverse ) primary transform is to be applied 
between ( inverse ) primary transforms in the vertical direc 
tion and the horizontal direction , a secondary transform 
identifier st_idx ( also referred to as dnsst_idx , nsst_idx , or 
rot_idx ) indicating which ( inverse ) secondary transform is to 
be applied , a scan identifier scanIdx , a quantization param 
eter qp , a quantization matrix scaling_matrix , and the like . 
Note that , instead of the picture width size TBWidth and the 
picture height size TBHeight of the transform block to be 
processed , and a logarithmic value of each of TB Width and 
TBHeight having 2 as the base log 2TB Width ( also referred 
to as log 2TBWSize or log 2TBW ) or log 2TBHeight ( also 
referred to as log 2TBHSize or log 2TBH ) . 
[ 0157 ] The residual information Rinfo may include , for 
example , a residual data presence / absence flag ( cbf ( coded_ 
block_flag ) ) , a last non - zero coefficient X coordinate ( last_ 
sig_coeff_x_pos ) , a last non - zero coefficient Y coordinate 
( last_sig_coeffy_pos ) , a sub - block non - zero coefficient pres 
ence / absence flag ( coded_sub_block_flag ) , a non - zero coef 
ficient presence / absence flag ( sig_coeff_flag ) , a flag indicat 
ing whether the level of a non - zero coefficient is greater than 
1 ( gr1_flag ) ( also referred to as a GR1 flag ) , a flag indicating 
whether the level of a non - zero coefficient is greater than 2 
flag ( gr2_flag ) ( also be referred to as a GR2 flag ) , a sign 
indicating the positivity / negativity of a non - zero coefficient 
( sign_flag ) ( also referred to as a sign symbol ) , the remaining 
level of a non - zero coefficient ( coeff_abs_level_remaining ) 
( also referred to as a non - zero coefficient remaining level ) , 
and the like . 

[ 0159 ] The inverse quantization unit 112 receives an input 
of the transform information Tinfo and the quantized trans 
form coefficient level level , performs scaling ( inverse quan 
tization ) on the value of the quantized transform coefficient 
level level on the basis of the transform information Tinfo , 
and outputs the transform coefficient that has undergone 
inverse quantization Coeff_IQ to the inverse transform unit 
113 . 

[ 0160 ] The inverse transform unit 113 receives an input of 
the transform coefficient Coeff_IQ , the transform informa 
tion Tinfo , and the prediction mode information Pinfo , 
applies an inverse transform on the transform coefficient 
Coeff_IQ on the basis of the transform information Tinfo , 
the prediction mode information Pinfo , and the like , derives 
a predictive residual D ' , and outputs the predictive residual 
to the arithmetic operation unit 114. Note that the inverse 
transform is the inverse process of the transform process 
performed on the encoding side or the like . For example , an 
inverse orthogonal transform such as an inverse process to 
an orthogonal transform performed on an encoding side or 
the like is included in the inverse transform . In addition , in 
a case in which a primary transform or a secondary trans 
form is performed as an orthogonal transform on the encod 
ing side , for example , an inverse primary transform which is 
an inverse process to the primary transform , an inverse 
secondary transform which is an inverse process to the 
secondary transform , or the like is included in the inverse 
transform . Details of the inverse transform unit 113 will be 
described below . 

[ 0161 ] The arithmetic operation unit 114 receives an input 
of the predictive residual D ' and a predictive image P 
supplied from the prediction unit 116 , adds the predictive 
residual D ' to the predictive image P ( predictive signal ) 
corresponding to the predictive residual D ' as illustrated in 
the following formula ( 8 ) , derives a local decoded image 
Rec , and supplies the local decoded image to the frame 
memory 115 or the outside of the image decoding apparatus 
100 . 

Rec = D ' + P ( 8 ) 

[ 0162 ] The frame memory 115 receives an input of the 
local decoded image Rec supplied from the arithmetic 
operation unit 114 , reconstructs a decoded image in each 
picture unit , and then stores the decoded image in the frame 
memory 115. The frame memory 115 reads the decoded 
image specified by the prediction mode information Pinfo of 
the prediction unit 116 as a reference image from the buffer , 
and supplies the decoded image to the prediction unit 116 . 
In addition , the frame memory 115 may store the header 
information Hinfo , the prediction mode information Pinfo , 
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the transform information Tinfo , and the like relating to the 
generation of the decoded image in the buffer inside the 
frame memory . 
[ 0163 ] The prediction unit 116 receives an input of the 
prediction mode information Pinfo , generates the predictive 
image P using , as a reference image , the decoded image 
stored in the frame memory 115 specified by the prediction 
mode information PInfo using a prediction method specified 
by the prediction mode information Pinfo , and outputs the 
predictive image to the arithmetic operation unit 114 . 
< Inverse Transform Unit > 

primary transform flag apt_flag [ COMPONENT_Y ] of 
luminance , a primary transform identifier of luminance 
pt_idx [ COMPONENT_Y ] , prediction mode information 
Pinfo , sizes of a transform block ( a logarithmic value of the 
picture width log 2TBWSize and a logarithmic value of the 
picture height log 2TBHSize ) , and the transform coefficient 
Coeff_IS that has undergone the inverse secondary trans 
form . The inverse primary transform unit 123 selects the 
type of the inverse primary horizontal transform TrTy 
peIdxH and the type of the inverse primary vertical trans 
form TrTypeIdxV of a color signal specified by the color 
signal identifier compID with reference to the prediction 
mode information PInfo , the color signal identifier compID , 
the adaptive primary transform flag apt_flag [ COMPO 
NENT_Y ] of luminance , the primary transform identifier of 
luminance pt_idx [ COMPONENT_Y ] , and primary trans 
form identifier of luminance pt_idx [ COMPONENT_Y ] , 
performs an inverse primary vertical transform defined by 
the inverse primary vertical transform type TrTypeIdxV and 
the picture height log 2TBHSize of the transform block and 
the inverse primary horizontal transform defined by the 
inverse primary horizontal transform type TrTypeIdxH and 
the picture width log 2TBWSize of the transform block on 
the transform coefficient Coeff_IS that has undergone the 
inverse secondary , and then derives and outputs the predic 
tive residual D ' that has undergone the inverse primary 
transform . 

[ 0164 ] FIG . 10 is a block diagram illustrating an example 
of the main configuration of the inverse transform unit 113 
of the image decoding apparatus 100 of FIG . 9. The inverse 
transform unit 113 includes a switch 121 , an inverse sec 
ondary transform unit 122 , and an inverse primary transform 
unit 123 as illustrated in FIG . 9 . 
[ 0165 ] The switch 121 receives a transform coefficient 
Coeff_IQ and a transform skip flag ts_flag [ compID ] . In a 
case in which the value of the transform skip flag ts_flag 
[ compID ] is NO_TS ( 0 ) , that is , in a case in which 
transform skip is not applied , the switch 121 outputs the 
transform coefficient Coeff_IQ to the inverse secondary 
transform unit 122. In addition , in a case in which the value 
of the transform skip flag ts_flag [ compID ) is 2D_TS ( = 1 ) , 
that is , in a case in the flag indicates applying two - dimen 
sional transform skip , the switch 121 skips the inverse 
secondary transform unit 122 and the inverse primary trans 
form unit 123 , and outputs the transform coefficient Coeff_ 
IQ as predictive residual D ' . 
[ 0166 ] The inverse secondary transform unit 122 performs 
a process relating to an inverse secondary transform that is 
the inverse process to a secondary transform which is a 
predetermined transform process , for example , an orthogo 
nal transform , or the like . For example , the inverse second 
ary transform unit 122 receives an input of a secondary 
transform identifier st_idx , a scan identifier scanidx indicat 
ing a scanning method of a transform coefficient and the 
transform coef cient Coeff_IQ , deriv a transform coeffi 
cient Coeff_IS ( also referred to as a primary transform 
coefficient Coeff_P ) that has undergone an inverse second 
ary transform , and supplies the transform coefficient to the 
inverse primary transform unit 123. More specifically , in a 
case in which the secondary transform identifier st_idx 
indicates applying the inverse secondary transform ( st_ 
idx > 0 ) , the inverse secondary transform unit 122 executes 
the process of the inverse secondary transform correspond 
ing to the secondary transform identifier st_idx on the 
transform coefficient Coeff_IQ , and outputs the transform 
coefficient Coeff_IS that has undergone the inverse second 
ary transform . In a case in which the secondary transform 
identifier st_idx indicates not applying the inverse secondary 
transform ( st_idx = 0 ) , the inverse secondary transform unit 
122 skips the inverse secondary transform and outputs the 
transform coefficient Coeff_IQ as the transform coefficient 
Coeff_IS that has undergone the inverse secondary trans 
form . 
[ 0167 ] The inverse primary transform unit 123 performs a 
process relating to an inverse primary transform that is the 
inverse process to a primary transform that is a predeter 
mined transform process , for example , an orthogonal trans 
form . For example , the inverse primary transform unit 123 
receives inputs of a color signal identifier compID , adaptive 

< Inverse Primary Transform Unit > 
[ 0168 ] The inverse primary transform unit 123 has a 
chrominance adaptive primary transform information deri 
vation unit 131 , an inverse primary transform selection unit 
132 , an inverse primary vertical transform unit 133 , and an 
inverse primary horizontal transform unit 134 as illustrated 
in FIG . 11 . 
[ 0169 ] The chrominance adaptive primary transform 
information derivation unit 131 derives adaptive primary 
transform information of a chrominance ( apt_flag [ compID ] 
and pt_idx [ compID ] ( compID = COMPONENT_Cb or 
COMPONENT_Cr ) ) using the adaptive primary transform 
information ( apt_flag [ COMPONENT_Y ] , pt_idx [ COMPO 
NENT_Y ] ) of the luminance transform block corresponding 
to the chrominance transform block in a case in which the 
color signal identifier compID indicates the chrominance 
( compID = COMPONENT_Cb or COMPONENT_Cr ) , and 
supplies the result to the inverse primary transform selection 
unit 132 . 

< Chrominance Adaptive Primary Transform Information 
Derivation Unit > 

[ 0170 ] FIG . 11 is a function block diagram illustrating an 
example of the main configuration of functions of the 
chrominance adaptive primary transform information deri 
vation unit 131. The chrominance adaptive primary trans 
form information derivation unit 131 has an apt_flag deri 
vation unit 151 and a pt_idx derivation unit 152 as illustrated 
in FIG . 11. The apt_flag derivation unit 151 performs a 
process relating to derivation of the adaptive primary trans 
form flag apt_flag of a chrominance . 
[ 0171 ] For example , the apt_flag derivation unit 151 
derives an adaptive primary transform flag apt_flag ( com 
PID ] ( compID = COMPONET_Cb or COMPONENT_Cr ) 
regarding a chrominance transform block to be processed as 
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illustrated in the following formula ( 9 ) on the basis of an 
adaptive primary transform flag apt_flag [ COMPONENT_ 
Y ] relating to a luminance transform block corresponding to 
the transform block of the chrominance . 

apt_flag [ compID ] = apt_flag [ COMPONENT_Y ] ( here , 
compID = COMPONENT_Cb or COMPO 
NENT_Cr ) 

[ 0178 ] As described above , the chrominance adaptive 
primary transform information derivation unit 131 can 
derive the adaptive primary transform information of the 
chrominance transform block on the basis of the adaptive 
primary transform information of luminance corresponding 
to the chrominance transform block . Therefore , it is possible 
to reduce the decoding processing amount without decoding 
the adaptive primary transform information of the chromi 
nance transform block from the encoded data . 

( 9 ) 

[ 0172 ] That is , the apt_flag derivation unit 151 sets a value 
of an adaptive primary transform flag apt_flag [ COMPO 
NENT_Y ] of luminance corresponding to the adaptive pri 
mary transform flag apt_flag [ compID ] of the chrominance 
( compID = COMPONENT_Cb or COMPONENT_Cr ) . 
[ 0173 ] Note that , as a modified example of the formula 
( 9 ) , the apt_flag derivation unit 151 may derive the adaptive 
primary transform flag apt_flag [ compID ] of the chromi 
nance as illustrated in the following formula ( 10 ) with 
reference to a residual data presence flag cbf_luma of 
luminance . 

apt_flag [ compID ] = cbf_luma ? apt_flag [ COMPO 
NENT_Y ] : 0 ( 10 ) 

[ 0174 ] That is , the apt_flag derivation unit 151 sets the 
value of the adaptive primary transform flag apt_flag [ COM 
PONENT_Y ] of luminance corresponding to the adaptive 
primary transform flag apt_flag ( compID ) of the chromi 
nance ( compID = COMPONENT_Cb or COMPONENT_Cr ) 
in a case in which residual data presence flag cbf_luma of 
luminance is 1 ( true ) , and sets 0 in other cases ( in a case in 
which the residual data presence flag cbf_luma of luminance 
is 0 ( false ) ) . 
[ 0175 ] Note that , in a case in which apt_flag [ COMPO 
NENT_Y ] is not present in the encoded data and the value 
of the flag is set to 0 , it is not necessary to refer to the 
residual data presence flag of luminance . However , in a case 
in which there is no operation of initializing apt_flag [ COM 
PONENT_Y ] to 0 , the value of apt_flag [ COMPONENT_Y ] 
becomes indefinite , and thus it is desirable to control 
whether or not the value of the adaptive primary transform 
flag apt_flag [ COMPONENT_Y ] of luminance is to be 
referred to , with reference to the residual data presence flag 
cbf_luma of luminance . 
[ 0176 ] In addition , the pt_idx derivation unit 152 performs 
a process relating to the derivation of a primary transform 
identifier pt_idx of a chrominance . For example , the pt_idx 
derivation unit 152 derives a primary transform identifier 
pt_idx [ compID ] of a transform block of a chrominance as 
illustrated in the following formula ( 11 ) on the basis of the 
adaptive primary transform flag apt_flag [ compID ] of the 
chrominance transform block ( compID = COMPONET_Cb 
or COMPONENT_Cr ) and a primary transform identifier 
pt_idx [ COMPONENT_Y ] of a luminance transform block 
corresponding to the chrominance transform block . 

pt_idx [ compID ] = apt_flag [ compID ] ? pt_idx [ COMPO 
NENT_Y ] : predetermined value ( 11 ) 

( 0177 ] That is , in a case in which the adaptive primary 
transform flag apt_flag [ compID ] of the chrominance trans 
form block is 1 ( true ) , the pt_idx derivation unit 152 further 
sets the primary transform identifier pt_idx [ compID ] of the 
chrominance transform block to the value of the primary 
transform identifier for the luminance transform block 
pt_idx [ COMPONENT_Y ] corresponding to the chromi 
nance transform block . In other cases , a predetermined value 
is set . 

< Inverse Primary Transform Unit > 
[ 0179 ] Returning to FIG . 10 , the inverse primary trans 
form selection unit 132 receives an input of the prediction 
mode information PInfo , the color signal identifier compID , 
the adaptive primary transform flag apt_flag [ compID ] of the 
color signal corresponding to the color signal identifier 
compID , and the primary transform identifier pt_idx [ com 
pID ] of the color signal corresponding to the color signal 
identifier compID . The inverse primary transform selection 
unit 132 derives the transform type TrTypeIdxH of the 
inverse primary horizontal transform and the transform type 
TrTypeIdx V of the inverse primary vertical transform of the 
color signal specified by the color signal identifier compID 
with reference to the prediction mode information PInfo , the 
color signal identifier compID , the adaptive primary trans 
form flag apt_flag [ compID ] of the color signal correspond 
ing to the color signal identifier compID , and the primary 
transform identifier pt_idx [ compID ] of the color signal 
corresponding to the color signal identifier compID , and 
supplies the results to the inverse primary horizontal trans 
form unit 134 and the inverse primary vertical transform unit 
133 . 
[ 0180 ] The inverse primary vertical transform unit 133 
receives an input of the transform coefficient Coeff_IS that 
has undergone the inverse secondary transform , the trans 
form type TrTypeIdxV of the inverse primary vertical trans 
form , and the log 2TBHSize ( the logarithmic value of the 
picture height ) indicating the picture height of the transform 
block for each transform block of each color signal . The 
inverse primary vertical transform unit 13 . executes an 
inverse primary vertical transform IPver defined by the 
transform type TrTypeIdxV and the picture height of the 
transform block on the transform coefficient Coeff_IS that 
has undergone the inverse secondary transform and supplies 
the result to the inverse primary horizontal transform unit 
134 as a transform coefficient Coeff_IPver that has under 
gone the inverse primary vertical transform . Note that the 
inverse primary vertical transform IPver is the inverse 
transform to a primary vertical transform Pver . 
[ 0181 ] The inverse primary horizontal transform unit 134 
receives inputs of the transform coefficient Coeff_IPver that 
has undergone the inverse primary vertical transform , the 
transform type TrTypeIdxH of the inverse primary horizon 
tal transform , and log 2TBWSize ( the logarithmic value of 
the picture width ) indicating the picture height of the trans 
form block for each transform block of each color signal . 
The inverse primary horizontal transform unit 134 executes 
an inverse primary horizontal transform IPhor defined by the 
transform type TrTypeIdxH and the picture width of the 
transform block on the transform coefficient Coeff_IPver 
that has undergone the inverse primary vertical transform , 
and outputs the result to the outside of the inverse transform 
unit 113 as the predictive residual D ' ( supplies the result to 
the arithmetic operation unit 114 ) . Note that the inverse 
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primary horizontal transform IPhor is the inverse transform 
of a primary horizontal transform Phor . 
< Process of Inverse Primary Transform Selection Unit > 
[ 0182 ] Next , the derivation of the type of the inverse 
primary horizontal transform TrTypeIdxH and the type of 
the inverse primary vertical transform TrTypeIdx V of a color 
signal specified by a color signal identifier compID by the 
inverse primary transform selection unit 132 will be 
described in detail . 
[ 0183 ] Specifically , in a case in which the adaptive pri 
mary transform flag apt_flag?complD ] of the color signal 
specified by the color signal identifier compID is 1 ( true ) , the 
inverse primary transform selection unit 132 selects a trans 
form set TrSet including an orthogonal transform serving as 
a candidate for a primary transform from the four transform 
sets TrSet with the transform set identifiers TrSetSetIdx = 0 . 
..3 shown in the table of FIG . 1 in each of the horizontal 
direction and vertical direction with reference to the predic 
tion mode information PInfo . Note that correspondence 
between the types of orthogonal transform and correspond 
ing values of identifiers TrTypeIdx is not limited to the table 
of FIG . 2 and may be changed in an executable range . 
[ 0184 ] Note that , in a case in which the adaptive primary 
transform flag apt_flag [ compID ] is 0 ( false ) , it indicates that 
an adaptive primary transform will not be executed , and thus 
the inverse primary transform selection unit 132 sets a value 
of the identifier of the transform type indicating the type of 
a predetermined ( e.g. , DCT - II ) orthogonal transform for the 
transform type TrTypeIdxH of the inverse primary horizon 
tal transform and the transform type TrTypeIdxV of the 
inverse primary vertical transform 
( TrIdxTypeH = TrIdxTypeV = predetermined value ) . 

[ 0186 ] Here , TrSetH represents a transform set of a pri 
mary horizontal transform PThor ( referred to as a primary 
horizontal transform set ) , and TrSetV represents a transform 
set of a primary vertical transform PTver ( also referred to as 
a primary vertical transform set ) . In addition , a lookup table 
LUT_IntraModeToTrSet is the correspondence table of FIG . 
3. The first array of the lookup table LUT_IntraModeToTr 
Set [ ] [ ] has an intra prediction mode IntraPredMode as an 
argument and the second array has { H = 0 , V = 1 } as an 
argument . 
[ 0187 ] In a case of the intra prediction mode number 18 
( ntraPredMode = 18 ) , the transform set of the transform set 
identifier TrSetIdx = 2 indicated in the table ( LUT_TrSet 
ToTrTypeIdx ) of FIG . 1 is selected as a primary horizontal 
transform set TrSetH , and the transform set of the transform 
set identifier TrSetIdx = 0 indicated in the table of FIG . 1 is 
selected as a primary vertical transform set TrSetV . 
[ 0188 ] Note that , in a case in which the intra prediction 
mode IntraPredMode indicates intra block copy ( IBC or 
IntraBC ; also referred to as “ in - screen motion compensa 
tion " ) ( in the table of FIG . 3 , IntraPredMode = -67 corre 
sponds to IntraBC ) in FIG . 3 , a transform set identifier 
dedicated to inter prediction may be allocated . Since inter 
prediction and intra block copy tend to have similar residual 
in general , it is reasonable to allocate the same transform set . 
In addition , a transform set identifier dedicated to intra block 
copy may be allocated . 

< Selection of Transform Set > 

< Derivation of Primary ( Horizontal / Vertical ) Transform 
Specifying Flag > 

[ 0189 ] Furthermore , the inverse primary transform selec 
tion unit 132 derives a primary horizontal transform speci 
fying flag pt_hor_flag and a primary vertical transform 
specifying flag pt_ver_flag from a primary transform iden 
tifier pt_idx [ compID ] ( compID = COMPONENT_Y , COM 
PONENT_Cb , COMPONENT_Cr ) of a color signal speci 
fied by a color signal identifier compID in accordance with , 
for example , the following formula ( 15 ) . 

pt_hor_flag = pt_dx [ compID ] & 0x01 pt_ver_flag = pt_ 
idx [ compID ] >> 1 < = ( pt_idx [ compID ] & 0x10 ) 
>> 1 ) ( 15 ) 

[ 0185 ] In a case in which a prediction type of a CU to 
which a transform block to be processed belongs CuPred 
Mode is intra prediction ( CuPredMode = MODE_INTRA ) , 
setting is made on the basis of an intra prediction mode 
( IntraPredMode ) as in the table ( LUT_IntraModeToTrSet ) 
shown in FIG . 3. For example , setting of a transform set 
identifier TrSetIdx specifying a corresponding transform set 
TrSet is made for a transform set in each of the directions 
( TrSetH and TrSetV ) using the following formulas ( 12 ) and 
( 13 ) . In addition , in a case in which the prediction type of the 
CU to which the transform block to be processed belongs is 
inter prediction , a transform set identifier TrSetIdx specify 
ing a transform set TrSet for inter prediction ( = InterTr 
SetIdx ) is set as in the following formula ( 14 ) . Note that , if 
the intra prediction mode IntraPredMode is for luminance , a 
value of a luminance intra prediction mode IntraPredModeY 
is assumed to be set , and if the intra prediction mode is for 
a chrominance , a value of a chrominance intra prediction 
mode IntraPredModeC is assumed to be set . 

[ 0190 ] That is , the primary transform identifier pt_idx 
[ compID ] has a 2 - bit value , the upper 1 bit thereof corre 
sponds to the primary vertical transform specifying flag 
pt_ver_flag , and the lower 1 bit thereof corresponds to the 
primary horizontal transform specifying flag pt_hor_flag . 

< Selection of Transform Type of Inverse Primary 
( Horizontal / Vertical ) Transform > 
[ 0191 ] Furthermore , the inverse primary transform selec 
tion unit 132 selects the transform type of the orthogonal 
transform to be used in the inverse primary transform from 
the transform sets TrSetH and TrSetV selected in each of 
horizontal / vertical direction using each of the primary hori 
zontal transform specifying flag pt_hor_flag and the primary 
vertical transform specifying flag pt_ver_flag . 
[ 0192 ] Specifically , the inverse primary transform selec 
tion unit 132 determines the transform type TrTypeIdxH of 
the orthogonal transform to be applied to the inverse primary 
horizontal transform on the basis of the correspondence 
table for the transform sets and the transform types ( LUT_ 
TrSet To TrTypeldx ) illustrated in FIG . 1 , the primary hori 

== 

= 

if ( CuPredMode MODE_INTRA ) { 
TrSetH = LUT_IntraMode To TrSet [ IntraPredMode ] [ H ( 50 ) ) ... ( 12 ) 
TrSetV LUT_IntraModeToTrSet [ IntraPredMode ] [ V ( = 1 ) ] ... ( 13 ) 
} else { I / CuPredMode == MODE_INTER 
TrSetH = InterTrSetIdx 
TrSetV = InterTrSetIdx ( 14 ) 
} 
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zontal transform set TrSetH , and the primary horizontal 
transform specifying flag pt_hor_flag as illustrated in the 
following formula ( 16 ) . 

TrTypeIdxH = LUT_TrSet To TrTypeIdx [ TrSet ] [ pt_ 
hor_flag ] ( 16 ) 

[ 0193 ] Likewise , the inverse primary transform selection 
unit 132 determines the transform type TrTypeIdxV of the 
orthogonal transform to be applied to the inverse primary 
vertical transform on the basis of the correspondence table 
for the transform sets and the transform types ( LUT_ 
TrSet To TrTypeIdx ) illustrated in FIG . 1 , the primary vertical 
transform set TrSetVx , and the primary vertical transform 
specifying flag pt_ver_flag as illustrated in the following 
formula ( 17 ) . 

TrTypeIdxV = LUT_TrSetToTrTypeIdx [ TrSetV ] [ pt_ 
ver_flag ] ( 17 ) 

[ 0194 ] If the value of the transform set identifier TrSetIdx 
indicated by the primary horizontal transform set TrSetH is 
2 , an orthogonal transform to be applied to the primary 
horizontal transform is selected from the transform set 
having the transform set identifier TrSetIdx = 2 on the trans 
form set definition table LUT_TrSetToTrTypeIdx of FIG . 1 . 
That is , in a case in which the primary horizontal transform 
specifying flag pt_hor_flag is 0 , the value “ 4 ” of the trans 
form type identifier TrTypeldx indicating DST - VII is set for 
the horizontal transform type identifier TrTypeIdxH desig 
nating the type of the orthogonal transform of the primary 
horizontal transform PThor as illustrated in FIG . 1 , and in a 
case in which the primary horizontal transform specifying 
flag pt_hor_flag is 1 , the value “ I ” of the transform type 
identifier TrTypeldx indicating DCT - V is set for the hori 
zontal transform type identifier TrTypeIdxH . 
[ 0195 ] Note that , a transform type determined with the 
values of the transform set identifier TrSetIdx of the table 
shown in FIG . 1 , the primary horizontal transform specify 
ing flag , and the primary vertical transform specifying flag 
may be set to be changeable within an executable range . 
[ 0196 ] Thereafter , the inverse primary transform selection 
unit 132 supplies the transform type TrTypeIdxH of the 
inverse primary horizontal transform IPThor and the trans 
form type TrTypeIdxV of the inverse primary vertical trans 
form IPTver of the color signal specified by the color signal 
identifier complD to each of the inverse primary vertical 
transform unit 133 and the inverse primary horizontal trans 
form unit 134 . 
[ 0197 ] As described above , the inverse primary transform 
unit 123 can apply an inverse adaptive primary transform 
selected for luminance to a transform block of the chromi 
nance in a case in which a residual signal of the color signal 
shows a similar tendency to a residual signal of luminance . 
Thus , it is possible to perform an inverse primary transform 
process on the residual signal of the chrominance with 
higher coding efficiency than in the related art . 
[ 0198 ] In addition , it is possible to reduce a processing 
amount of an encoder while preventing a decrease in coding 
efficiency for chrominance in comparison to a case in which 
an adaptive primary transform flag apt_flag and a primary 
transform identifier pt_idx are explicitly decoded for each of 
luminance and the chrominance . 

described . First , an example of the flow of an image decod 
ing process will be described with reference to the flowchart 
of FIG . 12 . 
[ 0200 ] When the image decoding process is started , the 
decoding unit 111 decodes a bit stream ( encoded data ) 
supplied to the image decoding apparatus 100 and thereby 
obtains information such as header information Hinfo , pre 
diction mode information Pinfo , transform information 
Tinfo , residual information Rinfo , and a quantized transform 
coefficient level level in Step S101 . 
[ 0201 ] In Step S102 , the inverse quantization unit 112 
performs inverse quantization on the quantized transform 
coefficient level level obtained from the process of Step 
S101 and thus derives a transform coefficient Coeff_IQ . The 
inverse quantization is the inverse process to quantization 
performed in an image encoding process , which will be 
described below , and is a similar process to inverse quan 
tization performed in the image encoding process . 
[ 0202 ] In Step S103 , the inverse transform unit 113 per 
forms an inverse transform on the transform coefficient 
Coeff_IQ obtained from the process of Step S102 and thus 
derives predictive residual D ' . The inverse transform is the 
inverse process to a transform process performed in the 
image encoding process , which will be described below , and 
is a similar process to an inverse transform performed in the 
image encoding process . 
[ 0203 ] In Step S104 , the prediction unit 116 performs 
prediction in the same prediction mode as the prediction 
performed at the time of encoding on the basis of the 
prediction mode information Pinfo and generates a predic 
tive image . 
[ 0204 ] In Step S105 , the arithmetic operation unit 114 
adds the predictive image obtained from the process of Step 
S104 to the predictive residual D ' obtained from the process 
of Step S103 and thus obtains a decoded image . 
[ 0205 ] In Step S106 , the arithmetic operation unit 114 
outputs the decoded image obtained from the process of Step 
S105 to the outside of the image decoding apparatus 100 . 
[ 0206 ] In Step S107 , the frame memory 115 stores the 
decoded image obtained from the process of Step S105 . 
[ 0207 ] When the process of Step S107 ends , the image 
decoding process ends . 

< Primary Transform Information Decoding Process > 
[ 0208 ] Various types of information included in the 
encoded data # 1 are decoded in Step S101 of FIG . 12 as 
described above . At this time , the decoding unit 111 also 
appropriately decodes information such as the adaptive 
primary transform flag apt_flag , the primary transform iden 
tifier pt_idx , and the like . The decoding unit 111 decodes , for 
example , the adaptive primary transform flag apt_flag 
[ COMPONENT_Y ] of luminance and the primary trans 
form identifier pt_idx [ COMPONENT_Y ] of luminance . 
However , the encoded data # 1 does not include the adaptive 
primary transform flag apt_flag [ compID ] of a chrominance 
( compID = COMPONET_Cb or COMPONENT_Cr ) and the 
primary transform identifier pt_idx [ compID ] of the chromi 
nance ( compID = COMPONET_Cb or COMPONENT_Cr ) 
as described above . Thus , the decoding unit 111 omits 
decoding of the information of the elements . 
[ 0209 ] In order to perform decoding as described above , 
the decoding unit 111 executes a primary transform infor 
mation decoding process in Step S101 . An example of the 

< Flow of Image Decoding Process > 
[ 0199 ] Next , the flow of each process executed by the 
image decoding apparatus 100 as described above will be 
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or not 

flow of the primary transform information decoding process 
will be described with reference to the flowchart of FIG . 13 . 
[ 0210 ] When the primary transform information decoding 
process is started , the decoding unit 111 determines whether 

a component to be processed is luminance 
( compID = COMPONENT_Y ) in Step S111 . In a case in 
which the component is determined as luminance , the pro 
cess proceeds to Step S112 . 
[ 0211 ] In Step S112 , the decoding unit 111 can decode the 
adaptive primary transform flag apt_flag [ COMPONENT_ 
Y ] of luminance included in the encoded data # 1 . In Step 
S113 , the decoding unit 111 can decode the primary trans 
form identifier pt_idx [ COMPONENT_Y ] of luminance 
included in the encoded data # 1 . When the process of Step 
S113 ends , the primary transform information decoding 
process ends . 
[ 0212 ] In addition , in a case in which the component to be 
processed is determined as a chrominance ( compID 
! = COMPONENT_Y ) in Step S11 , the processes of Step 
S112 and Step S113 are omitted , and the primary transform 
information decoding process ends . That is , in the case of the 
chrominance , decoding of the adaptive primary transform 
flag apt_flag and the primary transform identifier pt_idx is 
omitted . Therefore , an increase in a load of decoding can be 
curbed . 

( compID = COMPONET_Cb or COMPONENT_Cr ) of the 
chrominance transform block and the primary transform 
identifier pt_idx [ COMPONENT_Y ] for a luminance trans 
form block corresponding to the chrominance transform 
block . When the process of Step S124 ends , the process 
proceeds to Step S125 . 
[ 0217 ] In addition , in Step S123 , in a case in which the 
color signal identifier compID indicates luminance 
( compID = COMPONENT_Y ) , the process proceeds to 
Step S125 . 
[ 0218 ] In Step S125 , the inverse primary transform selec 
tion unit 132 derives the transform type TrTypeIdxH of the 
inverse primary horizontal transform and the transform type 
TrTypeIdxV of the inverse primary vertical transform of the 
color signal specified by the color signal identifier compID 
with reference to the prediction mode information Pinfo , the 
color signal identifier compID , the adaptive primary trans 
form flag apt_flag [ compID ] of the color signal correspond 
ing to the color signal identifier compID , and the primary 
transform identifier pt_idx [ compID ] of the color signal 
corresponding to the color signal identifier compID . 
[ 0219 ] In Step S126 , the inverse primary vertical trans 
form unit 133 executes the inverse primary vertical trans 
form IPver defined by the transform type TrTypeIdxV of the 
inverse primary vertical transform and the picture height of 
the transform block on the transform coefficient Coeff_IS 
that has undergone the inverse secondary transform of the 
transform block for each transform block specified by the 
color signal identifier compID and outputs the result as a 
transform coefficient Coeff_IPver that has undergone the 
inverse primary vertical transform . 
[ 0220 ] In Step S127 , the inverse primary horizontal trans 
form unit 134 executes the inverse primary horizontal trans 
form IPhor defined by the transform type TrTypeIdxH of the 
inverse primary horizontal transform and the picture height 
of the transform block on the transform coefficient Coeff_ 
IPver that has undergone the inverse primary vertical trans 
form of the transform block for each transform block 
specified by the color signal identifier compID and outputs 
the result as predictive residual D ' . When the process of Step 
S127 ends , the inverse transform process ends , and the 
process returns to FIG . 12 . 

< Flow of Inverse Transform Process > 

[ 0213 ] Next , an example of the flow of the inverse trans 
form process executed in Step S103 of FIG . 12 will be 
described with reference to the flowchart of FIG . 14. When 
the inverse transform process is started , the switch 121 
determines whether the transform skip flag ts_flag is 2D_TS 
( a mode of two - dimensional transform skip ) or the transform 
quantization bypass flag transquant_bypass_flag is 1 ( true ) 
in Step S121 . In a case in which it is determined that the 
transform skip identifier ts_idx is 2D_TS or the transform 
quantization bypass flag is 1 ( true ) , the switch 121 outputs 
the transform coefficient Coeff_IQ to the outside as predic 
tive residual D ' ( supplied to the arithmetic operation unit 
114 ) , the inverse transform process ends and the process 
returns to FIG . 12 . 
[ 0214 ] In addition , in a case in which it is determined that 
the transform skip identifier ts_idx is not 2D_TS ( a mode 
other than two - dimensional transform skip ) and the trans 
form quantization bypass flag is 0 ( false ) in Step S121 , the 
switch 121 supplies the transform coefficient Coeff_IQ to 
the inverse secondary transform unit 122 , and the process 
proceeds to Step S122 . 
[ 0215 ] In Step S122 , the inverse secondary transform unit 
122 performs the inverse secondary transform on the input 
transform coefficient Coeff_IQ on the basis of the secondary 
transform identifier st_idx , and derives and outputs the 
transform coefficient Coeff_IS that has undergone the 
inverse secondary transform . 
[ 0216 ] In Step S123 , the inverse primary transform selec 
tion unit 132 determines whether the color signal identifier 
compID indicates luminance or a chrominance . In a case in 
which the color signal identifier compID indicates the 
chrominance ( compID ! = COMPONENT_Y ) , the process 
proceeds to Step S124 . In Step S124 , the chrominance 
adaptive primary transform information derivation unit 131 
derives a primary transform identifier pt_idx [ compID ] for a 
transform block of the chrominance on the basis of the 
adaptive primary transform flag apt_flag [ compID ] 

< Flow of Chrominance Adaptive Primary Transform 
Information Derivation Process > 

( 0221 ] Next , an example of the flow of the chrominance 
adaptive primary transform information derivation process 
executed in Step S124 of FIG . 14 will be described with 
reference to the flowchart of FIG . 15. When the chrominance 
adaptive primary transform information derivation process 
is started , the apt_flag derivation unit 151 of the chromi 
nance adaptive primary transform information derivation 
unit 131 sets a value of the adaptive primary transform flag 
apt_flag [ COMPONENT_Y ] of luminance for a value of the 
adaptive primary transform flag apt_flag [ compID ] of the 
chrominance in Step S131 . 
[ 0222 ] In Step S132 , the pt_idx derivation unit 152 of the 
chrominance adaptive primary transform information deri 
vation unit 131 determines whether or not the adaptive 
primary transform flag apt_flag [ compID ] of the chromi 
nance is true . When it is determined to be true , the process 
proceeds to Step S133 . In Step S133 , the pt_idx derivation 
unit 152 sets a value of the primary transform identifier 
pt_idx [ COMPONENT_Y ] of luminance for the primary 
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transform identifier pt_idx [ compID ] of the chrominance . 
When the process of Step S133 ends , the chrominance 
adaptive primary transform information derivation process 
ends , and the process returns to FIG . 14 . 
[ 0223 ] In addition , in a case in which the adaptive primary 
transform flag apt_flag [ compID ] of the chrominance is 
determined to be false in Step S132 of FIG . 15 , the process 
proceeds to Step S134 . In Step S134 , the pt_idx derivation 
unit 152 sets a predetermined value for the primary trans 
form identifier pt_idx [ compID ] of the chrominance . When 
the process of Step S134 ends , the chrominance adaptive 
primary transform information derivation process ends , and 
the process returns to FIG . 14 . 

value ) . When the process of Step S147 ends , the inverse 
primary transform selection process ends , and the process 
returns to FIG . 14 . 
[ 0232 ] That is , the inverse primary transform selection 
unit 132 derives the transform type TrTypeIdxH of the 
inverse primary horizontal transform IPThor and the trans 
form type TrTypeIdxV of the inverse primary vertical trans 
form IPTver using the method in accordance with the value 
of the adaptive primary transform flag apt_flag [ compID ] of 
the chrominance . 
[ 0233 ] As described above , the inverse transform unit 113 
included in the image decoding apparatus 100 can apply the 
inverse adaptive primary transform selected for luminance 
to the transform block of the chrominance in a case in which 
a residual signal of a chrominance shows a similar tendency 
to a residual signal of luminance . Therefore , the inverse 
primary transform process can be performed on the residual 
signal of the chrominance with further improved coding 
efficiency than in the related art . In addition , the processing 
amounts of encoding and decoding can be reduced while 
mitigating deterioration in coding efficiency for the chromi 
nance in comparison to the case in which the adaptive 
primary transform flag apt_flag and the primary transform 
identifier pt_idx are explicitly decoded for each of lumi 
nance and the chrominance . 

Modified Example # 1 
[ 0234 ] Note that the derivation of the adaptive primary 
transform flag of the chrominance may be limited to a case 
in which the prediction type is an inter CU . For example , the 
adaptive primary transform transform flag apt_flag ( compID ] 
( compID = COMPONET_Cb or COMPONENT_Cr ) with 
respect to a chrominance transform block to be processed 
may be derived on the basis of the adaptive primary trans 
form flag apt_flag [ COMPONENT_Y ] with respect to a 
luminance transform block corresponding to the transform 
block of the chrominance and a prediction type CuPred 
Mode of the CU ( a coding unit ) to which the transform block 
of the chrominance belongs as illustrated in the following 
formula ( 18 ) . 

< Flow of Inverse Primary Transform Selection Process > 
[ 0224 ] Next , an example of the flow of the inverse primary 
transform selection process executed in Step S125 of FIG . 
14 will be described with reference to the flowchart of FIG . 
16 . 
[ 0225 ] When the inverse primary transform selection pro 
cess is started , the inverse primary transform selection unit 
132 determines whether or not the adaptive primary trans 
form flag apt_flag [ compID ] of the color signal correspond 
ing to the color signal identifier compID is 1 ( true ) in Step 
S141 . In a case in which the adaptive primary transform flag 
apt_flag [ compID ) is determined to be 1 ( true ) , the process 
proceeds to Step S142 . 
[ 0226 ] In Step S142 , the inverse primary transform selec 
tion unit 132 selects a transform set TrSetV ( primary hori 
zontal transform set ) of the inverse primary vertical trans 
form and a transform set TrSetH ( primary vertical transform 
set ) of the inverse primary horizontal transform on the basis 
of the prediction mode information PInfo . 
[ 0227 ] In Step S143 , the inverse primary transform selec 
tion unit 132 derives a primary horizontal transform speci 
fying flag pt_hor_flag and a primary vertical transform 
specifying flag pt_ver_flag from the primary transform 
identifier pt_idx [ compID ] of the color signal corresponding 
to the color signal identifier compID . 
[ 0228 ] In Step S144 , the inverse primary transform selec 
tion unit 132 selects the transform type TrTypeIdxH of an 
orthogonal transform applied as the inverse primary hori 
zontal transform IPThor with reference to the primary 
horizontal transform set TrSetH and the primary horizontal 
transform specifying flag pt_hor_flag . 
[ 0229 ] In Step S145 , the inverse primary transform selec 
tion unit 132 selects the transform type TrTypeIdxV of an 
orthogonal transform applied as the inverse primary vertical 
transform IPTver with reference to the primary vertical 
transform set TrSetV and the primary vertical transform 
specifying flag pt_ver_flag . When the process of Step S145 
ends , the inverse primary transform selection process ends , 
and the process returns to FIG . 14 . 
[ 0230 ] In addition , in Step S141 , in a case in which it is 
determined that the adaptive primary transform flag apt_flag 
[ compID ] is 0 ( false ) , the process proceeds to Step S146 . In 
Step S146 , the inverse primary transform selection unit 132 
selects a predetermined orthogonal transform as the trans 
form type TrTypeIdxH of the inverse primary horizontal 
transform IPThor ( TrTypeIdxH - predetermined value ) . 
[ 0231 ] In Step S147 , the inverse primary transform selec 
tion unit 132 selects a predetermined orthogonal transform 
as the transform type TrTypeIdxV of the inverse primary 
vertical transform IPTver ( TrTypeIdxV = predetermined 

== if ( CuPred Mode MODE_INTER ) { 
apt_flag [ compID ] = apt_flag [ COMPONENT_Y ] 
} else { 
apt_flag [ compID ] = 0 
} 

( 18 ) 

[ 0235 ] In a case in which the prediction type CuPredMode 
of a CU to which the transform block of the chrominance 
belongs is inter prediction ( CuPredMode = MODE_NTER ) , 
for example , the adaptive primary transform flag apt_flag 
[ compID ] with respect to the transform block of the chromi 
nance is set on the basis of the adaptive primary transform 
flag apt_flag [ COMPONENT_Y ] of a transform block of 
luminance corresponding to the transform block of the 
chrominance . On the other hand , in a case in which the 
prediction type CuPredMode of the CU to which the trans 
form block of the chrominance belongs is not inter predic 
tion ( but is intra prediction ) , the value of the adaptive 
primary transform flag apt_flag [ compID ] with respect to the 
transform block of the chrominance is set to 0 ( false ) . 
[ 0236 ] An example of the flow of the chrominance adap 
tive primary transform information derivation process of 
such a case will be described with reference to the flowchart 
of FIG . 17. The flowchart corresponds to the flowchart of 



US 2021/0243475 A1 Aug. 5 , 2021 
16 

-continued 
== } else if ( IntraPredModec “ IntraBC ” ) { // CuPredMODE 

MODE__INTRA 
apt_flag [ compID ] = apt_flag [ COMPONENT_Y ] 
} else { 
apt_flag [ compID ] = 0 
} 

( 19 ) 

FIG . 15. In this case , when the chrominance adaptive 
primary transform information derivation process is started , 
the apt_flag derivation unit 151 determines whether or not 
the prediction type CUPredMode of a CU to which a 
transform block to be processed belongs is inter prediction 
( MODE_INTER ) in Step S151 In a case in which the 
prediction type is determined to be inter prediction , the 
process proceeds to Step S152 . 
[ 0237 ] In Step S152 , the apt_flag derivation unit 151 sets 
a value of the adaptive primary transform flag apt_flag 
[ COMPONENT_Y ] of luminance for the value of the adap 
tive primary transform flag apt_flag [ compID ] of the chromi 
nance as in the case of Step S131 of FIG . 15. When the 
process of Step S152 ends , the process proceeds to Step 
S154 . 
[ 0238 ] In addition , in a case in which the prediction type 
CUPredMode of the CU to which the transform block to be 
processed belongs is determined to be intra prediction in 
Step S151 , the process proceeds to Step S153 . In Step S153 , 
the apt_flag derivation unit 151 sets the adaptive primary 
transform flag apt_flag [ compID ] of the chrominance to 0 
( false ) . When the process of Step S153 ends , the process 
proceeds to Step S154 . 
[ 0239 ] Each of the processes of Step S154 to Step S156 is 
executed similarly to each of the processes of Step S132 to 
Step S134 of FIG . 15. Thus , when the process of Step S155 
or Step S156 ends , the chrominance adaptive primary trans 
form information derivation process ends , and the process 
returns to FIG . 14 . 
[ 0240 ] In the case in which the prediction type is intra 
prediction , there may be a case in which intra prediction 
modes are different between luminance and the chromi 
nance . At this time , since the residual signals of the lumi 
nance and the chrominance show different tendencies , if the 
adaptive primary transform information of the luminance is 
applied to the chrominance , there is a possibility of coding 
efficiency deteriorating . Therefore , by applying the adaptive 
primary transform information of the luminance to the 
chrominance only in the case in which the chrominance 
adaptive primary transform information derivation process 
is executed as illustrated in FIG . 17 and the prediction type 
is inter prediction , a decrease in coding efficiency can be 
further curbed than in the case of FIG . 15 . 

[ 0242 ] That is , in a case in which the prediction type 
CUPredMode of the CU to which the transform block of the 
chrominance belongs is inter prediction , or a case in which 
the prediction type of the CU is intra prediction and the intra 
prediction mode IntraPredModeC of the chrominance is 
intra block copy ( IntraBC ) , the adaptive primary transform 
flag apt_flag [ compID ] with respect to the transform block of 
the chrominance is set on the basis of the adaptive primary 
transform flag apt_flag [ COMPONENT_Y ] with respect to 
the transform block of luminance corresponding to the 
transform block of the chrominance . On the other hand , in 
other cases ( a case in which the prediction type CUPred 
Mode of the CU is intra prediction and the intra prediction 
mode IntraPredModeC is not intra block copy ) , the value of 
the adaptive primary transform flag apt_flag [ compID ] with 
respect to the transform block of the chrominance is set to 
0 ( false ) . Note that , in a case in which the information of 
luminance and the chrominance is included in the same CU , 
instead of the intra prediction mode IntraPredModeC of the 
chrominance , the conditional determination may be per 
formed using the intra prediction mode IntraPredModeY of 
luminance in the above - described formula ( 19 ) . 
[ 0243 ] An example of the flow of the chrominance adap 
tive primary transform information derivation process of 
such a case will be described with reference to the flowchart 
of FIG . 18. The flowchart corresponds to the flowchart of 
FIG . 15. In this case , when the chrominance adaptive 
primary transform information derivation process is started , 
the apt_flag derivation unit 151 determines whether or not 
the prediction type CUPredMode of a CU to which a 
transform block to be processed belongs is inter prediction 
( MODE_INTER ) in Step S171 . In a case in which the 
prediction type is determined to be intra prediction , the 
process proceeds to Step S172 . 
[ 0244 ] In Step S172 , the apt_flag derivation unit 151 
determines whether or not the intra prediction mode 
IntraPredModeC of the chrominance is intra block copy 
( IntraBC ) . In a case in which the mode is determined to be 
intra block copy ( IntraBC ) , the process proceeds to Step 
S173 . In addition , the prediction type CUPredMode of the 
CU to which the transform block to be processed belongs is 
determined to be inter prediction ( MODE_INTER ) in Step 
S171 , the process proceeds to Step S173 . 
[ 0245 ] In Step S173 , the apt_flag derivation unit 151 sets 
a value of the adaptive primary transform flag apt_flag 
[ COMPONENT_Y ] of luminance for the value of the adap 
tive primary transform flag apt_flag [ compID ] of the chromi 
nance as in the case of Step S131 of FIG . 15. When the 
process of Step S173 ends , the process proceeds to Step 
S175 . 
[ 0246 ] In addition , in a case in which the intra prediction 
mode IntraPredModeC of the chrominance is determined not 
to be intra block copy ( IntraBC ) in Step S172 , the process 
proceeds to Step S174 . In Step S174 , the apt_flag derivation 
unit 151 sets the value of the adaptive primary transform flag 

Modified Example # 2 
[ 0241 ] In addition , the derivation of the adaptive primary 
transform flag of the chrominance may be limited to an inter 
CU or an intra CU and when a luminance intra prediction 
mode is intra block copy ( in - screen motion compensation ) . 
For example , the adaptive primary transform flag apt_flag 
[ compID ] ( compID = COMPONET_Cb or COMPONENT_ 
Cr ) of a transform block of a chrominance to be processed 
may be set on the basis of the adaptive primary transform 
flag apt_flag [ COMPONENT_Y ] of a transform block of 
luminance corresponding to the transform block of the 
chrominance and the prediction type CUPredMode of a CU 
( a coding unit ) to which the transform block of the chromi 
nance belongs , and the prediction mode information Pinfo as 
illustrated in the following formula ( 19 ) . 

== if ( CuPredMode MODE_INTER ) { 
apt_flag [ compID ] = apt_flag [ COMPONENT_Y ] 
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apt_flag [ compID ] of the chrominance to 0 ( false ) . When the 
process of Step S174 ends , the process proceeds to Step 
S175 . 

[ 0247 ] Each of the processes of Step S175 to Step S177 is 
executed similarly to each of the processes of Step S132 to 
Step S134 of FIG . 15. Thus , when the process of Step S176 
or Step S177 ends , the chrominance adaptive primary trans 
form information derivation process ends , and the process 
returns to FIG . 14 . 

[ 0248 ] In the case in which the prediction type is intra 
prediction and the intra prediction mode IntraPredMode is 
intra block copy , tendencies of the residual of luminance and 
the residual of the chrominance are similar as in the case of 
inter prediction . Therefore , since the adaptive primary trans 
form of luminance can be applied to the chrominance in the 
case in which the prediction type is intra prediction and the 
intra prediction mode IntraPredMode is IntraBC , coding 
efficiency can be further improved in comparison to < Modi 
fied example # 1 > . 

Modified Example # 3 

tive primary transform flag apt_flag [ compID ) with respect to 
the transform block of the chrominance is set to 0 ( false ) . 
[ 0251 ] An example of the flow of the chrominance adap 
tive primary transform information derivation process of 
such a case will be described with reference to the flowchart 
of FIG . 19. The flowchart corresponds to the flowchart of 
FIG . 15. In this case , when the chrominance adaptive 
primary transform information derivation process is started , 
the apt_flag derivation unit 151 determines whether or not 
the prediction type CUPredMode of a CU to which a 
transform block to be processed belongs is inter prediction 
( MODE_INTER ) in Step S181 . In a case in which the 
prediction type is determined to be intra prediction , the 
process proceeds to Step S182 . 
[ 0252 ] In Step S182 , the apt_flag derivation unit 151 
determines whether or not the intra prediction mode 
IntraPredModeC of the chrominance is equal to the intra 
prediction mode IntraPredMode Y of luminance . In a case in 
which the modes are equal , the process proceeds to Step 
S183 . In addition , the intra prediction mode IntraPredMo 
deC of the chrominance is determined not to be equal to the 
intra prediction mode IntraPredModeY of luminance in Step 
S182 , the process proceeds to Step S184 . 
[ 0253 ] Each of the processes of Step S183 to Step S187 is 
executed similarly to each of the processes of Step S173 to 
Step S177 of FIG . 18. Thus , when the process of Step S186 
or Step S187 ends , the chrominance adaptive primary trans 
form information derivation process ends , and the process 
returns to FIG . 14 . 
[ 0254 ] In the case in which the prediction type of the CU 
is intra prediction , that is , luminance and the chrominance 
have the equal intra prediction mode , residual signals of 
luminance and the chrominance have similar tendencies . 
Thus , by applying the adaptive primary transform informa 
tion of luminance to the chrominance only in the case in 
which the intra prediction mode of luminance has the same 
value as the intra prediction mode of the chrominance , the 
adaptive primary transform of luminance can be applied to 
the chrominance in the case in which the prediction type is 
intra prediction and the intra prediction mode of luminance 
has the same value as the intra prediction mode of the 
chrominance , and thus coding efficiency can be further 
improved than in the case of < Modified example # 1 > . 

[ 0249 ] In addition , the derivation of the adaptive primary 
transform flag of the chrominance may be limited to an inter 
CU or an intra CU and when a luminance intra prediction 
mode are equivalent to a chrominance intra prediction mode . 
For example , the adaptive primary transform flag apt_flag 
[ compID ] ( compID = COMPONET_Cb or COMPONENT_ 
Cr ) of a transform block of a chrominance to be processed 
may be set on the basis of the adaptive primary transform 
flag apt_flag [ COMPONENT_Y ] with respect to a transform 
block of luminance corresponding to the transform block of 
the chrominance , the prediction type CUPredMode of the 
CU ( a coding unit ) to which the transform block of the 
chrominance belongs , the luminance intra prediction mode 
IntraPredModeY of the CU , and the chrominance intra mode 
IntraPredModeC of the CU as illustrated in the following 
formula ( 20 ) 

== 

if ( CuPredMode MODE_INTER ) { 
apt_flag [ compID ] = apt_flag [ COMPONENT_Y ] 
} else if ( IntraPredMode Y IntraPredModeC ) { // 

CuPredMode == MODE_INTRA 
apt_flag [ compID ] = apt_flag [ COMPONENT_Y ] 
} else { 
apt_flag [ compID ] = 0 
} 

- ( 20 ) 

[ 0250 ] That is , in a case in which the prediction type 
CUPredMode of the CU to which the transform block of the 
chrominance is inter prediction , or the prediction type of the 
CU is intra prediction and the intra prediction mode 
IntraPredModeC of the chrominance is equal to the intra 
prediction mode IntraPredModeY of luminance , the adap 
tive primary transform flag apt_flag [ compID ] of the trans 
form block of the chrominance is set on the basis of the 
adaptive primary transform flag apt_flag [ COMPONENT_ 
Y ] with respect to the transform block of luminance corre 
sponding to the transform block of the chrominance . On the 
other hand , in other cases ( a case which the prediction 
type CUPredMode of the CU is intra prediction and the intra 
prediction mode of the chrominance is different from the 
intra prediction mode of luminance ) , the value of the adap 

Modified Example # 4 
[ 0255 ] In addition , a flag indicating whether or not infor 
mation regarding an adaptive primary transform of a 
chrominance is set on the basis of an adaptive primary 
transform of luminance may be added and the setting of the 
information regarding the adaptive primary transform of the 
chrominance may be controlled using the flag . For example , 
the adaptive primary transform flag apt_flag [ compID ] 
( compID = COMPONET_Cb or COMPONENT_Cr ) with 
respect to a transform block of a chrominance to be pro 
cessed may be set on the basis of a chrominance adaptive 
primary transform information inference flag chroma_apt_ 
infer_flag indicating whether or not to perform the setting 
( inference ) using adaptive primary transform information of 
a transform block of luminance corresponding to the trans 
form block of the chrominance and an adaptive primary 
transform flag apt_flag [ COMPONENT_Y ] with respect to 
the transform block of luminance corresponding to the 
transform block of the chrominance as illustrated in the 
following formula ( 21 ) . 
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if ( chroma_apt_info_infer_flag [ compID ] ) { 
apt_flag [ compID ] = apt_flag [ COMPONENT_Y ] : 0 
} else { 
apt_flag [ compID ] = 0 
} 

( 21 ) 

[ 0256 ] That is , in a case in which the chrominance adap 
tive primary transform information inference flag chroma_ 
apt_info_infer_flag [ compID ] is 1 ( true ) , the adaptive pri 
mary transform flag apt_flag [ compID ] with respect to the 
transform block of the chrominance is set on the basis of the 
adaptive primary transform flag apt_flag [ COMPONENT_ 
Y ] with respect to the transform block of luminance of the 
transform block of the chrominance . On the other hand , in 
other cases ( a case in which the chrominance adaptive 
primary transform information inference flag chroma_apt_ 
info_infer_flag [ compID ] is 0 ( false ) ) , the value of the adap 
tive primary transform flag apt_flag [ compID ] with respect to 
the transform block of the chrominance is set to 0 ( false ) . 
[ 0257 ] An example of syntax of a TU in that case is 
illustrated in A of FIG . 20. Semantics of each parameter is 
as illustrated in B of FIG . 20. In addition , an example of 
syntax of residual coding included in the syntax of A of FIG . 
20 is illustrated in FIG . 21. The chrominance adaptive 
primary transform information inference flag chroma_apt_ 
info_infer_flag is decoded by the decoding unit 111 in 
accordance with the syntax table shown in FIG . 21 . 
[ 0258 ] That is , in a case in which a color signal identifier 
compID indicates a chrominance , the adaptive primary 
transform flag apt_flag [ COMPONENT_Y ] of luminance is 
1 ( true ) , the transform skip flag ts_flag [ compID ] of the color 
signal corresponding to the color signal identifier compID is 
0 ( false ) , and the transform quantization bypass flag flag is 
0 ( false ) , the chrominance adaptive primary transform infor 
mation inference flag chroma_apt_info_infer_flag is 
decoded . In a case of other conditions , the value of the 
chrominance adaptive primary transform information infer 
ence flag chroma_apt_info_infer_flag is inferred to be 0 . 
[ 0259 ] The decoding unit 111 performs such decoding in 
Step S101 of FIG . 12 by executing the chrominance adaptive 
primary transform information inference flag decoding pro 
cess . An example of the flow of the chrominance adaptive 
primary transform information inference flag decoding pro 
cess will be described with reference to the flowchart of FIG . 
22 . 
[ 0260 ] When the chrominance adaptive primary transform 
information inference flag decoding process is started , the 
decoding unit 111 determines whether or not the color signal 
identifier compID is of luminance in Step S191 . In a case in 
which the color signal identifier compID is determined to be 
of a chrominance ( compID ! = COMPONENT_Y ) , the pro 
cess proceeds to Step S192 . In Step S192 , the decoding unit 
111 determines whether or not the adaptive primary trans 
form flag apt_flag [ COMPONENT_Y ] of luminance is 1 
( true ) . In the case in which the adaptive primary transform 
flag apt_flag [ COMPONENT_Y ] of luminance is deter 
mined to be 1 ( true ) , the process proceeds to Step S193 . 
[ 0261 ] In Step S193 , the decoding unit 111 determines 
whether or not the transform quantization bypass flag 
transquant_bypass_flag is 1 ( true ) . In a case in which the 
transform quantization bypass flag is determined to be o 
( false ) ( ! transquant_bypass_flag ) , the process proceeds to 
Step S194 . In Step S194 , the decoding unit 111 determines 

whether or not the transform skip flag ts_flag [ compID ] of 
the color signal corresponding to the color signal identifier 
compID is 1 ( true ) . In a case in which the transform skip flag 
ts_flag [ compID ] is determined to be o ( false ) ( ! ts_flag 
[ compID ] ) , the process proceeds to Step S195 . 
[ 0262 ] In Step S195 , the decoding unit 111 decodes the 
chrominance adaptive primary transform information infer 
ence flag chroma_apt_info_infer_flag [ compID ] correspond 
ing to the color signal identifier compID from a bit string of 
the encoded data # 1 and outputs the result as a part of 
transform information Tinfo . When the process of Step S195 
ends , the chrominance adaptive primary transform informa 
tion inference flag decoding process ends , and the process 
returns to FIG . 12 . 

[ 0263 ] In addition , in a case in which the color signal 
identifier compID is of luminance 
( compID = COMPONENT_Y ) in Step S191 , the process 
proceeds to Step S196 . In addition , in a case in which the 
adaptive primary transform flag apt_flag [ COMPONENT_ 
Y ] of luminance is determined to be 0 ( false ) in Step S192 
( lapt_flag [ COMPONENT_Y ] ) , the process proceeds to Step 
S196 . In addition , in a case in which the transform quanti 
zation bypass flag is determined to be 1 ( true ) ( transquant_ 
bypass_flag ) in Step S193 , the process proceeds to Step 
S196 . In addition , in a case in which the transform skip flag 
ts_flag [ compID ] is 1 ( true ) ( ts_flag [ compID ] ) in Step S194 , 
the process proceeds to Step S196 . 
[ 0264 ] In Step S96 , the decoding unit 111 omits decoding 
of the chrominance adaptive primary transform information 
inference flag chroma_apt_info_infer_flag [ compID ] corre 
sponding to the color signal identifier compID and sets the 
value of the flag to 0 ( false ) ( chroma_apt_info_infer_flag 
[ compID ] = 0 ) . When the process of Step S96 ends , the 
chrominance adaptive primary transform information infer 
ence flag decoding process ends , and the process returns to 
FIG . 12 . 

[ 0265 ] The chrominance adaptive primary transform 
information derivation unit 131 performs the chrominance 
adaptive primary transform information derivation process 
using the chrominance adaptive primary transform informa 
tion inference flag chroma_apt_info_infer_flag [ compID ] 
decoded or set as described above . An example of the flow 
of the chrominance adaptive primary transform information 
derivation process of the case will be described with refer 
ence to the flowchart of FIG . 23. This flowchart corresponds 
to the flowchart of FIG . 15. In this case , when the chromi 
nance adaptive primary transform information derivation 
process is started , the apt_flag derivation unit 151 deter 
mines whether or not the value of the chrominance adaptive 
primary transform information inference flag chroma_apt_ 
info_infer_flag [ compID ] is true in Step S201 . In a case in 
which it is determined to be true , the process proceeds to 
Step S202 . In addition , in a case in which the value of the 
chrominance adaptive primary transform information infer 
ence flag chroma_apt_info_infer_flag [ compID ] is deter 
mined to be false in Step S201 , the process proceeds to Step 
S203 . 

[ 0266 ] Each of the processes of Step S202 to Step S206 is 
executed similarly to each of the processes of Step S183 to 
Step S187 of FIG . 19. Thus , when the process of Step S205 
or Step S206 ends , the chrominance adaptive primary trans 
form information derivation process ends , and the process 
returns to FIG . 14 . 
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[ 0267 ] Whether or not adaptive primary transform infor 
mation of luminance is to be applied to a chrominance can 
be explicitly controlled on the basis of the chrominance 
adaptive primary transform information inference flag with 
respect to signals showing difference tendencies in residual 
of luminance and residual of the chrominance . Therefore , 
the adaptive primary transform can be applied to the chromi 
nance with higher efficiency than in the case of FIG . 15 , and 
thus coding efficiency can be improved . 

Modified Example # 5 

than the predetermined threshold value ( min ( log 2TBW 
Size , log 2TBHSize ) < TH ) in Step S211 , the process pro 
ceeds to Step S213 . 
[ 0271 ] Each of the processes of Step S212 to Step S216 is 
executed similarly to each of the processes of Step S202 to 
Step S206 of FIG . 23. Thus , when the process of Step S215 
or Step S216 ends , the chrominance adaptive primary trans 
form information derivation process ends , and the process 
returns to FIG . 14 . 
[ 0272 ] In the case in which the size of the short side of the 
transform block of the chrominance is smaller than the 
predetermined value ( e.g. , 4 ) , even if an adaptive primary 
transform of DST - 7 / DST - 1 / DCT - 5 / DCT - 8 or the like for a 
size equal to the size of the short side is applied to the short 
side , the improvement range of coding efficiency is small . 
For this reason , by not applying the adaptive primary 
transform in a case in which the size of the short side of the 
transform block of the chrominance is smaller than the 
predetermined value , a circuit scale with respect to the 
transform used in the adaptive primary transform for a size 
smaller than the predetermined value can be reduced while 
mitigating a decrease in coding efficiency . 

[ 0268 ] In addition , the derivation of the adaptive primary 
transform flag of a chrominance may be limited to a case in 
which the size of a short side of a transform block of the 
chrominance is greater than or equal to a predetermined 
threshold value . For example , the adaptive primary trans 
form flag apt_flag [ compID ] ( compID = COMPONET_Cb or 
COMPONENT_Cr ) with respect to a transform block of a 
chrominance to be processed may be set on the basis of the 
adaptive primary transform flag apt_flag [ COMPONENT_ 
Y ] with respect to a transform block of luminance corre 
sponding to the transform block of the chrominance and the 
size of the short side of the transform block of the chromi 
nance as illustrated in the following formula ( 22 ) . 

Modified Example # 6 

if ( min ( log2TBWSize , log2TBHSize ) > = TH ) { 
apt_flag [ compID ] = apt_flag [ COMPONENT_Y ] 
} else { 
apt_flag [ compID ] = 0 
} 

( 22 ) 

[ 0269 ] That is , in a case in which the size of the short side 
of the transform block of the chrominance is greater than or 
equal to the threshold value ( min ( log 2TBWSize , log 
2TBHSize ) > = TH ) , the adaptive primary transform flag apt_ 
flag [ compID ] with respect to the transform block of the 
chrominance is set on the basis of the adaptive primary 
transform flag apt_flag [ COMPONENT_Y ] with respect to 
the transform block of luminance corresponding to the 
transform block of the chrominance . On the other hand , in 
other cases ( a case in which the size of the short side of the 
transform block of the chrominance is smaller than the 
threshold value ) , the value of the adaptive primary transform 
flag apt_flag [ compID ] with respect to the transform block of 
the chrominance is set to 0 ( false ) . 
[ 0270 ] An example of the flow of the chrominance adap 
tive primary transform information derivation process of 
that case will be described with reference to the flowchart of 
FIG . 24. This flowchart corresponds to the flowchart of FIG . 
15. In this case , when the chrominance adaptive primary 
transform information derivation process is started , the 
apt_flag derivation unit 151 determines whether or not the 
size of a short side of a transform block to be processed ( min 
( log 2TBWSize , log 2TBHSize ) ) is greater than or equal to 
a predetermined threshold value TH in Step S211 . In a case 
in which the size of the short side of the transform block to 
be processed is determined to be greater than or equal to the 
predetermined threshold value ( min ( log 2TBWSize , log 
2TBHSize ) > = TH ) , the process proceeds to Step S212 . In 
addition , in a case in which the size of the short side of the 
transform block to be processed is determined to be smaller 

[ 0273 ] In addition , it is possible to select the transform 
type of the inverse primary horizontal transform IPhor and 
the inverse primary vertical transform IPver using the sizes 
of the picture height and the picture width of a transform 
block of a chrominance . For example , although it has been 
described above that the inverse primary transform selection 
unit 132 determines the type of an orthogonal transform to 
be applied to an inverse transform of each direction on the 
basis of the correspondence table of transform sets and 
transform types ( LUT_TrSet To TrTypeIdx ) shown in FIG . 1 , 
a primary { horizontal , vertical } transform set TrSet { H , V } , 
and a primary { horizontal , vertical } transform specifying 
flag pt_ { hor , ver } _flag , the technology is not limited thereto . 
For example , in a case of a transform block of a chromi 
nance , the transform type of each direction may be deter 
mined further with reference to the size of the transform 
block of the chrominance . 
[ 0274 ] In a case in which the picture width of the trans 
form block of the chrominance ( here , a logarithmic value of 
the picture width log 2TBWSize ) is equal to or smaller than 
a threshold value TH in Step S144 of FIG . 16 as illustrated 
in the following formula ( 23 ) , for example , the transform 
type TrTypeIdxH of the inverse ) primary horizontal trans 
form may be set to a predetermined transform type ( DCT - 2 ) , 
and in other cases , the transform type TrTypeIdxH of the 
( inverse ) primary horizontal transform may be set on the 
basis of the horizontal transform set TrSetH , and the primary 
horizontal transform specifying flag pt_hor_flag . Note that , 
in the formula ( 23 ) , a specific example of the threshold value 
TH may be set to , for example , 1 or 2. Note that , in the 
formula ( 23 ) , the logarithmic value log 2TBWSize of the 
picture width of the transform block may be replaced with 
a picture width TBW . In this case , a threshold value TH ' is 
set to l << TH . 

if ( compID == COMPONENT_Y ) { 
TrTypeIdxH = LUT_TrSet To TrTypeIdx [ TrSetH ] [ pt_hor_flag ] 
} else if ( log2TBWSize < = TH ) { 
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-continued picture height of the transform block may be replaced with 
a picture height TBH . In this case , a threshold value TH ' is 
set to 1 << TH . TrTypeIdxH = predetermined value ( set to the value of the transform 

type indicating DCT - II ) 
} else { 
TrTypeIdxH LUT_TrSetToTrTypeIdx [ TrSetH ] [ pt_hor_flag ] 
} 

( 23 ) 
if ( compID == ( COMPONENT_Y ) { 
TrTypeIdxV = LUT_TrSetToTrTypeIdx [ TrSetV ] [ pt_ver_flag ] 
} else if ( log2TBHSize < = TH ) { 
TrTypeIdXV = predetermined value ( a value of the transform type 

indicating DCT - II is set ) 
} else { 
TrTypeIdxV = LUT_TrSet To TrTypeIdx [ TrSetV ] [ pt_ver_flag ] 
} 

( 24 ) 

[ 0275 ] An example of the flow of the primary horizontal 
transform type derivation process executed in Step S144 of 
FIG . 16 as described above will be described with reference 
to the flowchart of FIG . 25. When the primary horizontal 
transform type derivation process is started , the inverse 
primary transform selection unit 132 determines whether or 
not the processing object is a transform block of luminance 
in Step S221 . Ina case in which the processing object is 
determined to be a transform block of a chrominance , the 
process proceeds to Step S222 . In Step S222 , the inverse 
primary transform selection unit 132 determines whether or 
not the picture width of the transform block of the chromi 
nance ( the logarithmic value log 2TBWSize of the picture 
width ) is equal to or smaller than the threshold value TH . In 
a case in which the picture width of the transform block of 
the chrominance is determined to be greater than the thresh 
old value ( log 2TBWSize > TH ) , the process proceeds to Step 
S223 . In addition , in a case in which the processing object 
is determined to be a transform block of luminance in Step 
S221 , the process proceeds to Step S223 . 
[ 0276 ] In Step S223 , the inverse primary transform selec 
tion unit 132 sets the transform type TrTypeIdxH of the 
( inverse ) primary horizontal transform on the basis of the 
correspondence table of transform sets and transform types 
( LUT_TrSet To TrTypeIdx ) shown in FIG . 1 , the primary 
horizontal transform set TrSeth , and the primary horizontal 
transform specifying flag pt_hor_flag . When the process of 
Step S223 ends , the primary horizontal transform type 
derivation process ends , and the process returns to FIG . 16 . 
[ 0277 ] In addition , in a case in which the picture width of 
the transform block of the chrominance is determined to be 
equal to or smaller than the threshold value ( log 
2TBWSize < = TH ) in Step S222 , the process proceeds to 
Step S224 . In Step S224 , the inverse primary transform 
selection unit 132 sets the transform type TrTypeIdxH of the 
( inverse ) primary horizontal transform to a predetermined 
value . When the process of Step S224 ends , the primary 
horizontal transform type derivation process ends , and the 
process returns to FIG . 16 . 
[ 0278 ] The same also applies to the vertical direction . In 
a case in which the picture height of the transform block of 
the chrominance ( here , a logarithmic value of the picture 
height log 2TBHSize ) is equal to or smaller than the 
threshold value TH in Step S145 of FIG . 16 as illustrated in 
the following formula ( 24 ) , for example , the predetermined 
transform type ( DCT - 2 ) may be set as the transform type 
TrTypeIdxV of the inverse ) primary vertical transform , and 
in other cases , the transform type TrTypeIdxV of the ( in 
verse ) primary vertical transform may be set on the basis of 
the vertical transform set identifier TrSetV and the primary 
vertical transform specifying flag pt_ver_flag . Note that , in 
the formula ( 24 ) a specific example of the threshold value 
TH may be set to , for example , 1 or 2. In addition , in the 
formula ( 24 ) , the logarithmic value log 2TBHSize of the 

[ 0279 ] An example of the flow of the primary vertical 
transform type derivation process executed in Step S145 of 
FIG . 16 as described above will be described with reference 
to the flowchart of FIG . 26. When the primary vertical 
transform type derivation process is started , the inverse 
primary transform selection unit 132 determines whether or 
not the processing object is a transform block of luminance 
in Step S231 . Ina case in which the processing object is 
determined to be a transform block of a chrominance , the 
process proceeds to Step S232 . In Step S232 , the inverse 
primary transform selection unit 132 determines whether or 
not the picture height of the transform block of the chromi 
nance ( the logarithmic value log 2TBHSize of the picture 
height ) is equal to or smaller than the threshold value TH . In 
a case in which the picture height of the transform block of 
the chrominance is determined to be greater than the thresh 
old value ( log 2TBHSize > TH ) , the process proceeds to Step 
S233 . In addition , in a case in which the processing object 
is determined to be a transform block of luminance in Step 
S231 , the process proceeds to Step S233 . 
[ 0280 ] In Step S233 , the inverse primary transform selec 
tion unit 132 sets the transform type TrTypeIdxV of the 
( inverse ) primary vertical transform on the basis of the 
correspondence table of transform sets and transform types 
( LUT_TrSet To TrTypeIdx ) shown in FIG . 1 , the primary 
vertical transform set TrSetV , and the primary vertical 
transform specifying flag pt_ver_flag . When the process of 
Step S233 ends , the primary vertical transform type deriva 
tion process ends , and the process returns to FIG . 16 . 
[ 0281 ] In addition , in a case in which the picture width of 
the transform block of the chrominance is determined to be 
equal to or smaller than the threshold value ( log 
2TBHSize < = TH ) in Step S232 , the process proceeds to Step 
S234 . In Step S234 , the inverse primary transform selection 
unit 132 sets the transform type TrTypeIdxV of the ( inverse ) 
primary vertical transform to a predetermined value . When 
the process of Step S234 ends , the primary vertical trans 
form type derivation process ends , and the process returns to 
FIG . 16 . 

[ 0282 ] In a case in which the picture width ( picture height ) 
of the transform block of the chrominance is smaller than the 
predetermined value ( e.g. , 4 ) , there is a small difference in 
coding efficiency between DST - 7 / DST - 1 / DCT - 5 / DCT - 8 and 
DCT - 2 as an ( inverse ) primary horizontal ( vertical ) trans 
form . Therefore , by selecting a predetermined orthogonal 
transform ( DCT - 2 ) as an ( inverse ) primary horizontal ( ver 
tical ) transform in the case in which the picture width 
( picture height ) of the transform block of the chrominance is 
smaller than the predetermined value ( e.g. , 4 ) , a circuit scale 
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with respect to the orthogonal transform used in the adaptive 
primary transform for a size smaller than the predetermined 
value can be reduced . 

3. Second Embodiment 
[ 0283 ] < ts_flag > 
[ 0284 ] Note that , although the examples of the adaptive 
primary transform flag apt_flag and the primary transform 
identifier pt_idx have been described as information regard 
ing the ( inverse ) orthogonal transform in the first embodi 
ment , details of the information regarding the ( inverse ) 
orthogonal transform are arbitrary and are not limited to the 
parameters . For example , a transform skip flag ts_flag 
indicating whether the inverse ) orthogonal transform pro 
cess is to be skipped may be included as illustrated in the 
table of FIG . 6. By deriving each of a transform skip flag 
ts_flag [ Ch ] of a chrominance ( Cb ) and a transform skip flag 
ts_flag [ Cr ] of a chrominance ( Cr ) on the basis of a transform 
skip flag ts_flag [ Y ] of luminance , for example , an increase 
in overhead of the code amount of the syntax signaled by the 
chrominance ( Cb / Cr ) can be curbed as well . 
[ 0285 ] Description of the flag will be further provided 
with reference to the table of FIG . 27. In the related art , a 
transform skip flag ts_flag of a chrominance is transmitted 
( signaled ) from an encoding side to a decoding side as 
indicated in the row of No. # 0 . If transform skip flags ts_flag 
not only of luminance but also a chrominance are explicated 
encoded as described above , there is concern of the code 
amount increasing and coding efficiency deteriorating . In 
this case , the encoding side also should perform the settings 
and encoding of the transform skip flag ts_flag for each of 
signals ( Y , Cb , and Cr ) and thus there is also concern of the 
processing amount increasing . In addition , the decoding side 
should decode the transform skip flag ts_flag for each of the 
signals ( Y , Cb , and Cr ) and thus there is concern of the 
processing amount increasing . 
[ 0286 ] Thus , the transform skip flag ts_flag of a chromi 
nance is inferred from the transform skip flag ts_flag of 
luminance at all times , for example , as indicated in the row 
of No. # 1 . For example , a value of the transform skip flag 
ts_flag [ compID ] of a chrominance may be set to a value of 
the transform skip flag ts_flag [ COMPONENT_Y ] of lumi 
nance . In this manner , transmission ( encoding and decoding ) 
of the transform skip flag ts_flag of the chrominance can be 
omitted , and thus deterioration in coding efficiency can be 
curbed . In addition , an increase in a load of encoding and 
decoding can be curbed as well . 
[ 0287 ] In addition , in a case in which the prediction type 
of a coding block to which a transform block to be processed 
belongs is inter prediction , for example , as indicated in the 
row of No. # 2 , the value of the transform skip flag ts_flag 
[ compID ] of the chrominance may be set to the value of the 
transform skip flag ts_flag [ COMPONENT_Y ] of lumi 
nance , and in a case in which the prediction type of the 
coding block is intra prediction , the transform skip flag 
ts_flag [ compID ] of the chrominance may be signaled ( i.e. , 
the transform skip flag ts_flag [ compID ] of the chrominance 
can be decoded from encoded data ) . In this manner , the 
value of the transform skip flag ts_flag of luminance can be 
used only in a case of the inter prediction mode in which 
residual signals thereof show similar tendencies , and thus 
deterioration in coding efficiency can be further curbed . 
[ 0288 ] Furthermore , in a case in which the prediction type 
of the coding block to which the transform block to be 

processed belongs is inter prediction , for example , as indi 
cated in the row of No. # 3 or intra prediction in which the 
prediction modes for luminance and the chrominance match 
each other , the value of the transform skip flag ts_flag 
[ compID ] of the chrominance may be set to the value of the 
transform skip flag ts_flag [ COMPONENT_Y ] of lumi 
nance , and in a case in which the prediction type of the 
coding block is intra prediction in which the prediction 
modes for luminance and the chrominance do not match 
each other , the transform skip flag ts_flag [ compID ] of the 
chrominance may be signaled ( i.e. , the transform skip flag 
ts_flag [ compID ] of the chrominance can be decoded from 
the encoded data ) . In this manner , the value of the transform 
skip flag ts_flag of luminance can be used only in the case 
of the prediction mode in which the residual signals thereof 
show similar tendencies , and thus deterioration in coding 
efficiency can be further curbed . 
[ 0289 ] In addition , in a case in which the prediction type 
of the coding block to which the transform block to be 
processed belongs is inter prediction , for example , as indi 
cated in the row of No. # 4 or intra prediction of which the 
prediction mode is intra block copy , the value of the trans 
form skip flag ts_flag [ compID ] of the chrominance may be 
set to the value of the transform skip flag ts_flag [ COMPO 
NENT_Y ] of luminance , and in a case in which the predic 
tion type of the coding block is intra prediction of which the 
prediction mode is not intra block copy , the transform skip 
flag ts_flag [ compID ] of the chrominance may be signaled 
( i.e. , the transform skip flag ts_flag [ compID ] of the chromi 
nance can be decoded from the encoded data ) . In this 
manner , the value of the transform skip flag ts_flag of 
luminance can be used only in the case of the prediction 
mode in which the residual signals thereof show similar 
tendencies , and thus deterioration in coding efficiency can be 
further curbed . 

[ 0290 ] In addition , in a case in which a chrominance 
transform skip information inference flag chroma_ts_info_ 
infer_flag indicating whether the transform skip flag ts_flag 
[ compID ] of the chrominance is to be inferred on the basis 
of the transform skip flag ts_flag [ COMPONENT_Y ] of 
luminance is 1 ( true ) , for example , as indicated in the row of 
No. # 5 , the value of the transform skip flag ts_flag [ copmID ] 
of the chrominance may be set to the value of the transform 
skip flag ts_flag [ COMPONENT_Y ] of luminance , and in a 
case in which the chrominance transform skip information 
inference flag chroma_ts_info_infer_flag is 0 ( false ) , the 
transform skip flag ts_flag [ compID ] of the chrominance may 
be signaled ( i.e. , the transform skip flag ts_flag [ compID ] of 
the chrominance can be decoded from the encoded data ) . In 
this manner , it is possible to explicitly control whether or not 
the value of the transform skip flag of luminance is to be 
used using the chrominance transform skip information 
inference flag chroma_ts_info_infer_flag . Therefore , it is 
possible to easily make the value of the transform skip flag 
of luminance used only in a case in which a sufficiently large 
effect can be obtained , and thus deterioration in coding 
efficiency can be further curbed . 
[ 0291 ] Note that each of the above - described cases can be 
arbitrarily combined similarly to the case of FIG . 7. In this 
manner , the effects obtained in each of the cases can be 
exhibited . In addition , each of the above - described cases can 
also be combined with other cases that are not described 
above . 
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Basic Example 1 be omitted , and thus deterioration in coding efficiency can be 
curbed . In addition , an increase in a load of encoding and 
decoding can be curbed . 

Modified Example 1 

[ 0292 ] The transform skip flag ts_flag of the chrominance 
may be inferred from the transform skip flag ts_flag of 
luminance at all times as described with reference to the row 
of No. # 1 of FIG . 27. An example of syntax of residual_ 
coding of that case is illustrated in FIG . 28. In that case , 
“ compID = COMPONENT_Y ” is included in the condition 
for signaling the transform skip flag ts_flag as illustrated in 
FIG . 28. In other words , in the case of the chrominance 
( compID ! -COMPONENT_Y ) , the setting is performed 
using the transform skip flag of luminance without signaling 
the transform skip flag ts_flag . 
[ 0293 ] In such a case , the decoding unit 111 sets the 
transform skip flag ts_flag [ compID ] of the chrominance by 
executing a transform skip flag derivation process . An 
example of the flow of the transform skip flag derivation 
process will be described with reference to the flowchart of 
FIG . 29 . 
[ 0294 ] When the transform skip flag derivation process is 
started , the decoding unit 111 determines whether or not the 
transform skip flag enabled flag ts_enabled_flag is true in 
Step S241 . In a case in which the transform skip flag enabled 
flag ts_enabled_flag is determined to be true , the process 
proceeds to Step S242 . In Step S242 , the decoding unit 111 
determines whether or not the transform quantization bypass 
enabled flag transquant_bypass_enabled_flag is false . In a 
case in which the transform quantization bypass enabled flag 
transquant_bypass_enabled_flag is false , the process pro 
ceeds to Step S243 . In Step S243 , the decoding unit 111 
determines whether or not the size of the transform block to 
be processed is equal to or smaller than a maximum trans 
form skip block size . In a case in which the size is deter 
mined to be equal to or smaller than the maximum transform 
skip block size , the process proceeds to Step S244 . 
[ 0295 ] In Step S244 , the decoding unit 111 determines 
whether or not the processing object is a chrominance 
( compID ! = COMPONENT_Y ) . In a case in which the 
processing object is determined to be a chrominance ( com 
pID ! = COMPONENT_Y ) , the process proceeds to Step 
S245 . In Step S245 , the decoding unit 111 sets a value of the 
transform skip flag ts_flag [ COMPONENT_Y ] of luminance 
for a value of the transform skip flag ts_flag [ compID ] of the 
chrominance . When the process of Step S245 ends , the 
transform skip flag derivation process ends . 
[ 0296 ] In addition , in a case in which the processing object 
is determined to be luminance ( compID = COMPONENT_ 
Y ) in Step S244 , the process proceeds to Step S246 . Since 
the transform skip flag ts_flag [ compID ] of luminance is 
signaled , the decoding unit 111 decodes the encoded data 
and thereby obtains the transform skip flag ts_flag [ compID ] 
of luminance in Step S246 . When the process of Step S246 
ends , the transform skip flag derivation process ends . 
[ 0297 ] Note that , in a case in which the transform skip flag 
enabled flag ts_enabled_flag is determined to be false in 
Step S241 , a case in which the transform quantization 
bypass enabled flag transquant_bypass_enabled_flag is 
determined to be true in Step S242 , or a case in which the 
size of the transform block of the processing object is 
determined to be greater than the maximum transform skip 
block size in Step S243 , the transform skip flag derivation 

[ 0299 ] As described with reference to the row of No. # 2 of 
FIG . 27 , in the case in which the prediction type of the 
coding block to which the transform block to be processed 
belongs is inter prediction , the value of the transform skip 
flag ts_flag [ compID ] of the chrominance may be set to the 
value of the transform skip flag ts_flag [ COMPONENT_Y ] 
of luminance , and in the case in which the prediction type of 
the coding block is intra prediction , the transform skip flag 
ts_flag [ compID ] of the chrominance may be signaled ( i.e. , 
the transform skip flag ts_flag [ compID ] of the chrominance 
can be decoded from the encoded data ) . 
[ 0300 ] An example of syntax of residual_coding of that 
case is illustrated in FIG . 30. In that case , " && 
( CuPreMode = MODE_INTRA || CuPreMode = MODE_IN 
TER && compID == COMPONENT_Y ) ” is included in the 
condition for signaling the transform skip flag ts_flag as 
illustrated in FIG . 30. That is , even if the prediction mode is 
intra prediction or the prediction mode is inter prediction , 
the transform skip flag ts_flag is signaled in the case of 
luminance . In other words , the transform skip flag ts_flag is 
not signaled only in the case in which the prediction mode 
for the chrominance is inter prediction . That is , in this case , 
the transform skip flag ts_flag is set using the transform skip 
flag ts_flag of luminance . 
[ 0301 ] An example of the flow of the transform skip flag 
derivation process of this case will be described with refer 
ence to the flowchart of FIG . 31. Each of the processes of 
Step S251 to Step S254 is executed similarly to each of the 
processes of Step S241 to Step S244 of FIG . 29 . 
[ 0302 ] In Step S255 , the decoding unit 111 further deter 
mines whether or not the prediction mode is inter prediction . 
In a case in which the prediction mode is determined to be 
inter prediction ( CuPredMode = MODE_INTER ) , the pro 
cess proceeds to Step S256 . In addition , in a case in which 
the prediction mode is determined to be intra prediction 
( CuPredMode = MODE_INTRA ) , the process proceeds to 
Step S257 . 
[ 0303 ] The process of Step S256 is executed similarly to 
the process of Step S245 of FIG . 29. That is , the decoding 
unit 111 sets the value of the transform skip flag ts_flag 
[ compID ] of the chrominance to the value of the transform 
skip flag ts_flag [ COMPONENT_Y ] of luminance . When the 
process of Step S256 ends , the transform skip flag derivation 
process ends . 
[ 0304 ] In addition , the process of Step S257 is executed 
similarly to the process of Step S246 of FIG . 29. That is , the 
decoding unit 111 decodes the encoded data and thereby 
obtains the signaled transform skip flag ts_flag [ compID ) . 
When the process of Step S257 ends , the transform skip flag 
derivation process ends . 
[ 0305 ] In this manner , transmission ( encoding and decod 
ing ) of the transform skip flag ts_flag of the chrominance can 
be omitted using the value of the transform skip flag ts_flag 
of luminance only in the case of the inter prediction mode in 
which the tendencies of the residual signals are similar , and 
thus deterioration in coding efficiency can be curbed . In 
addition , an increase in a load of encoding and decoding can 
be curbed as well . 

process ends . 
[ 0298 ] In this manner , transmission ( encoding and decod 
ing ) of the transform skip flag ts_flag of the chrominance can 






































































