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(57) ABSTRACT 

Encoding and decoding are uniformly carried out for a plu 
rality of chroma formats. Based on a control signal for pro 
viding a chroma format type of an input moving image signal, 
in the case of a chroma format of 4:2:0 or 4:2:2, a first intra 
prediction mode deciding unit and a first intra prediction 
image generation unit are applied to a luminance component 
of the input moving image signal, and a second intra predic 
tion mode deciding unit and a second intra prediction image 
generation unit are applied to a chrominance component. In 
the case of a chroma format of 4:4:4, the first intra prediction 
mode deciding unit and the first intra prediction image gen 
eration unit are applied to all color components to carry out 
encoding, and a variable length encoding unit multiplexes the 
control signal as encoding data to be applied to a moving 
image sequence unit on a bit stream. 
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MOVING IMAGE DECODNG DEVICE AND 
MOVING IMAGE DECODING METHOD 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a digital image sig 
nal encoding device, a digital image signal decoding device, 
a digital image signal encoding method, and a digital image 
signal decoding method used for an image compression 
encoding technology or a compressed image data transmis 
sion technology. 
0003 2. Description of the Related Art 
0004 An international standard video encoding system 
such as MPEG or ITU-TH.26x (e.g., “Information Technol 
ogy Coding of Audio-Visual Objects Part 10: Advanced 
Video Coding', ISO/IEC 14496-10, 2003: (hereinafter, 
referred to as Non-Patent Document 1)) has conventionally 
been premised on use of a standardized input signal format 
called a 4:2:0 format. The 4:2:0 format is a format where a 
color moving image signal of RGB or the like is transformed 
into a luminance component (Y) and two chrominance com 
ponents (Cb, Cr), and the number of chrominance component 
samples is reduced to half of luminance components both in 
horizontal and vertical directions (FIG. 23). The chrominance 
component is inferior to the luminance component in visibil 
ity. Accordingly, the conventional international standard 
Video encoding system has been based on the premise that the 
amount of original information to be encoded is reduced by 
downsampling chrominance components before encoding is 
executed as mentioned above. In video encoding for business 
purposes such as a broadcast material video, a 4:2:2 format 
for downsampling Cb and Cr components reduce the number 
of the components to half of that of luminance components 
only in a horizontal direction may be used. Thus, color reso 
lution in a vertical direction becomes equal to luminance, 
thereby increasing color reproducibility compared with the 
4:2:0 format. On the other hand, recent increases in resolution 
and gradation of a video display have been accompanied by 
studies on a system for performing encoding by maintaining 
the number of samples equal to that of luminance components 
without downsampling chrominance components. A format 
where the numbers of luminance and chrominance compo 
nent samples are completely equal is called a 4:4:4 format. 
The conventional 4:2:0 format has been limited to Y. Cb, and 
Cr color space definitions because of the premise of down 
sampling of chrominance components. In the case of the 4:4:4 
format, however, because there is no sample ratio distinction 
between color components, R, G, and B can be directly used 
in addition to Y. Cb, and Cr, and a plurality of color space 
definitions can be used. An example of a video encoding 
system targeting the 4:4:4 format is, Woo-Shik Kim, Dae 
Sung Cho, and Hyun Mun Kim, “INTER-PLANE PREDIC 
TION FOR RGB VIDEO CODING”, ICIP 2004, October 
2004. (hereinafter, referred to as Non-Patent Document 2). 
0005. In a high 4:2:0 profile encoding the 4:2:0 format of 
AVC of the Non-Patent Document 1, in a macroblock area 
composed of luminance components 16x16 pixels, corre 
sponding chrominance components are 8x8 pixel blocks for 
both Cb and Cr. In motion compensation prediction of the 
high 4:2:0 profile, block size information which becomes a 
unit of motion compensation prediction, reference image 
information used for prediction, and motion vector informa 
tion of each block are multiplexed only for the luminance 
components, and motion compensation prediction is carried 
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out for chrominance components by the same information as 
that of the luminance components. The 4:2:0 format has char 
acteristics in color space definition that almost all pieces of 
structure information of an image is integrated into a (texture) 
luminance component, distortion visibility is lower for a 
chrominance component than for the luminance component, 
and a contribution to video reproducibility is Small, and pre 
diction and encoding of the high 4:2:0 profile are based on 
such characteristics of the 4:2:0 format. On the other hand, in 
the case of the 4:4:4 format, three color components equally 
hold texture information. The system for performing motion 
compensation prediction based on interprediction mode, ref 
erence image information, and motion vector information 
depending only on one component is not necessarily an opti 
mal method in the 4:4:4 format where the color components 
make equal contributions in representing a structure of an 
image signal. Thus, the encoding system targeting the 4:2:0 
format performs different signal processing from the encod 
ing system targeting the 4:4:4 format to execute optimal 
encoding, and definitions of pieces of information multi 
plexed in an encoded bit stream are also different. As a result, 
to construct a decoding device capable of decoding com 
pressed video data of a plurality of different formats, a con 
figuration where bit streams for signals of the formats are 
individually interpreted needs to be employed, thereby mak 
ing a device configuration inefficient. 

SUMMARY OF THE INVENTION 

0006. It is therefore an object of the present invention to 
provide a bit stream generation method for providing com 
patibility between a bit stream encoded in a Y. Cb, and Cr 
space as in the case of the conventional 4:2:0 format and a bit 
stream having no sample ratio distinction between color.com 
ponents such as the 4:4:4 format and obtained by compress 
ing a video signal having freedom in color space definition, 
and a decoding method. 
0007. A moving image encoding device that receives, 
compresses, and encodes a digital moving image signal 
includes: a first intra prediction mode deciding unit for per 
forming intra prediction on a signal component correspond 
ing to a luminance component in a case where a chroma 
format of the input moving image signal is 4:2:0 or 4:2:2; a 
second intra prediction mode deciding unit for performing 
intra prediction on a signal component corresponding to a 
chrominance component in the case where the chroma format 
of the input moving image signal is 4:2:0 or 4:2:2; a variable 
length encoding unit for variable-length encoding a first intra 
prediction mode determined by the first intra prediction mode 
deciding unit or a second intra prediction mode determined 
by the second intra prediction mode deciding unit; a first intra 
prediction image generation unit for generating a first intra 
prediction image based on the first intra prediction mode; a 
second intra prediction image generation unit for generating 
a second intra prediction image based on the second intra 
prediction mode; and a encoding unit for performing trans 
form and encoding on a predicted error signal obtained as a 
difference between the first intra prediction image or the 
second intra prediction image and corresponding color com 
ponent signals of the input moving image signal. Based on a 
control signal for providing a chroma format type of the input 
moving image signal, in the case of a chroma format of 4:2:0 
or 4:2:2, the first intra prediction mode deciding unit and the 
first intra prediction image generation unit are applied to the 
luminance component of the input moving image signal, and 



US 2008/O 170615 A1 

the second intraprediction mode deciding unit and the second 
intra prediction image generation unit are applied to the 
chrominance component of the input moving image signal. In 
the case of a chroma format of 4:4:4, the first intra prediction 
mode deciding unit and the first intra prediction image gen 
eration unit are applied to all color components of the input 
moving image signal to perform encoding, and the variable 
length encoding unit multiplexes the control signal as encod 
ing data to be applied to a moving image sequence unit on a bit 
Stream. 
0008 Encoding/decoding can be performed for the plural 

ity of different chroma formats such as 4:2:0, 4:2:2, and 4:4:4 
in a unified manner by the efficient device configuration, and 
mutual connectability between the video encoded data can be 
increased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009. In the accompanying drawings: 
0010 FIG. 1 is an explanatory diagram showing a relation 
among a sequence, a picture, a slice, and a macroblock; 
0011 FIG. 2 is an explanatory diagram showing a com 
mon encoding process; 
0012 FIG. 3 is an explanatory diagram showing an inde 
pendent encoding process; 
0013 FIG. 4 is a block diagram showing a configuration of 
an encoding device according to a first embodiment of the 
present invention; 
0014 FIG.5 are explanatory diagrams showing intra NXN 
prediction modes (N=4 or 8); 
0015 FIG. 6 are explanatory diagrams showing intra 
16x16 prediction modes: 
0016 FIG. 7 are explanatory diagrams showing 4:2:0/4: 
2:2 Cb/Cr intra prediction modes: 
0017 FIG. 8A to 8H are explanatory diagrams showing 
macroblock units; 
0018 FIG. 9 are explanatory diagrams showing 4:2:0/4: 
2:2 Y and 4:4:4 motion compensation predicted image gen 
eration processes; 
0019 FIG. 10 is an explanatory diagram showing a 4:2:0/ 
4:2:2 Cb/Cr motion compensation predicted image genera 
tion process; 
0020 FIG. 11 are explanatory diagrams showing 4:2:0 
and 4:2:2Y predicted residual encoding processes; 
0021 FIG. 12 are explanatory diagrams showing 4:2:0 
and 4:2:2 Cb/Cr predicted residual encoding processes; 
0022 FIG. 13 is an explanatory diagram showing a bit 
Stream; 
0023 FIG. 14 is an explanatory diagram showing a slice 
Structure: 
0024 FIGS. 15A and 15B are explanatory diagrams show 
ing common and independent encoded slices of 4:4:4, 
0025 FIG. 16 is a block diagram showing a configuration 
of a decoding device according to the first embodiment of the 
present invention; 
0026 FIG. 17 is an explanatory diagram showing a mac 
roblock layer internal process of a variable length decoding 
unit; 
0027 FIG. 18 is an explanatory diagram showing switch 
ing of intra prediction according to a chroma format in a 
Cb/Cr component; 
0028 FIG. 19 is an explanatory diagram showing switch 
ing of MC according to a chroma format in a Cb/Cr compo 
nent; 
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0029 FIG. 20 is an explanatory diagram showing a 4:2:0, 
4:2:2Y, 4:4:4 predicted residual decoding process; 
0030 FIGS. 21A and 21 Bare explanatory diagrams show 
ing 4:2:0 and 4:2:2 Cb/Cr predicted residual decoding pro 
CeSSes: 
0031 FIG.22 is an explanatory diagram showing an inter 
nal configuration of a predicted residual decoding unit of C1 
and C2 components; and 
0032 FIG. 23 are explanatory diagrams showing formats. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

0033. A first embodiment of the present invention relates 
to an encoding device which receives one of a video signal of 
a chroma format of 4:2:0 or 4:2:2 defined in a (Y. Cb, and Cr) 
color space and a video signal of a chroma format of 4:4:4 
defined in a (R, G, and B), (Y. Cb,and Cr), or (X, Y, and Z) 
color space to perform video encoding, and outputs a bit 
stream, and a decoding device which receives the encoded bit 
stream generated by the encoding device to restore an image 
signal. In the description below, three color components will 
generically be referred to as (C0, C1, and C2) components 
and, in the case of 4:2:0 and 4:2:2 chroma formats, C0, C1, 
and C2 components will be regarded as a Y component, a Cb 
component, and a Cr component, respectively. 
0034. As shown in FIG. 1, the encoding device of the first 
embodiment of the present invention receives a video signal 
represented as time-sequential data of Screen information 
(hereinafter, called picture) defined by a frame or field unit 
through time sampling. A data unit including time-sequen 
tially arrayed pictures is called a sequence. The sequence may 
be divided into some groups of pictures (GOP). The GOP is 
used for the purpose of guaranteeing execution of decoding 
from any arbitrary GOP head without dependence on other 
GOP, and random access to a bit stream. The picture is further 
divided into square blocks called macroblocks, and applied to 
a prediction, transform, or quantization process by a macrob 
lock unit to perform video compression. A unit formed by 
collecting a plurality of macroblocks is called slice. The slice 
is a data unit to be encoded or decoded independently of a 
different slice. For example, when a video signal having 
resolution equal to or higher than that of an HDTV is pro 
cessed in real time, slice division is executed to encode or 
decode divided slices in parallel, thereby shortening comput 
ing time. When a bit stream is transmitted through a higherror 
rate line, even if a certain slice is destroyed by an influence of 
an error to disturb a decoded image, a correct decoding pro 
cess is restored from a next slice. Generally, in a slice bound 
ary, prediction using signal dependence with an adjacent slice 
cannot be used. Thus, as the number of slices is increased, 
flexibility of the parallel process and resistance to errors are 
increased while encoding performance is reduced. 
0035. A macroblock in the case of each chroma format of 
4:2:0, 4:2:2, or 4:4:4 is defined as a pixel block of W=H=16 in 
FIG. 23. In order to carry out video compression through the 
prediction, transform, or quantization process by a macrob 
lock unit, encoded data of the macroblock multiplexed on a 
bit stream largely contains two types of information. One is a 
type of side information different from a video signal itself, 
Such as a prediction mode, motion prediction information, or 
quantization parameter, and those pieces of information are 
collectively called a macroblock header. Another is informa 
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tion of the video signal itself. According to the first embodi 
ment of the present invention, a video signal to be encoded is 
compressed data of a predicted error signal obtained as a 
result of executing prediction, transform, or quantization 
based on information of the macroblock header, and repre 
sented in a quantized form of a transform coefficient. Thus, 
the video signal will be referred to as quantized coefficient 
data hereinafter. 
0036. Hereinafter, a process of encoding three color com 
ponent signals of one frame or one field based on a common 
macroblock header will be referred to as “common encoding 
process, and a process of encoding three color component 
signals of one frame or one field based on individual inde 
pendent macroblock headers will be referred to as “indepen 
dent encoding process'. Similarly, a process of decoding 
image data from a bit stream obtained by encoding the three 
color component signals of one frame or one field based on 
the common macroblock header will be referred to as "com 
mon decoding process', and a process of decoding image data 
from a bit stream obtained by encoding the three color com 
ponent signals of one frame or one field based on the indi 
vidual independent macroblock headers will be referred to as 
“independent decoding process'. The encoding device of the 
first embodiment of the present invention is configured to 
encode a signal of a 4:4:4 chroma format through selected one 
of the common encoding process or the independent encod 
ing process. In the common encoding process, the three color 
components of one frame or one field are collectively defined 
as one picture, and the picture is divided into macroblocks 
which collect the three color components (FIG. 2). In FIG. 2 
and description below, the three color components will be 
called C0, C1, and C2 components. On the other hand, in the 
independent encoding process, an input video signal of one 
frame or one field is separated into three color components, 
each is defined as a picture, and each picture is divided into 
macroblocks including signal color components (FIG. 3). In 
other words, the macroblock to be subjected to a common 
encoding process contains a sample (pixel) of three color 
components of C0, C1, and C2, while the macroblock to be 
Subjected to an independent encoding process contains a 
sample (pixel) of only one of C0, C1, and C2 components. 
According to the encoding device of the first embodiment of 
the present invention, the macroblock definition of FIG. 2 is 
always used for the chroma formats of 4:2:0 and 4:2:2, and an 
encoding process equivalent to the “common encoding pro 
cess' or the “common decoding process” is used. 
0037 (Encoding Device) 
0038 FIG. 4 shows a configuration of the encoding device 
according to the first embodiment of the present invention. 
Hereinafter, information for designating a chroma format of 
an input video signal to be encoded will be referred to as 
chroma format identification information 1, and identifica 
tion information indicating which of encoding through a 
common encoding process and encoding through an indepen 
dent encoding process is executed will be referred to as com 
mon encoding/independent encoding identification informa 
tion 2. 

0039. An input video signal 3 is first divided into macrob 
lock data of FIG. 2 or 3 based on the chroma format identifi 
cation information 1 and the common encoding/independent 
encoding identification information 2. According to intra 
only encoding instruction information 4, an intra prediction 
process (C0 component intraprediction mode deciding unit 5. 
C1/C2 component intra prediction mode deciding unit 6, CO 
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component intra prediction image generation unit 7, and 
C1/C2 component intra prediction image generation unit 8). 
and a motion compensation prediction process (C0 compo 
nent motion detection unit 9, C1/C2 component motion 
detection unit 10, C0 component motion compensation unit 
11, and C1/C2 motion compensation unit 12) are carried out 
to select a prediction mode (encoding mode selection unit 14) 
most efficient to encode the macroblock, a predicted residual 
is transformed or quantized (C0 component predicted 
residual encoding unit 18, C1 component predicted residual 
encoding unit 19, and C2 component predicted residual 
encoding unit 20), and side information Such as a predicted 
mode or motion information and a quantized transform coef 
ficient are encoded in a variable length manner to generate a 
bit stream 30 (variable length encoding unit 27). The quan 
tized transform coefficient is locally decoded (C0 component 
local decoding unit 24, C1 component local decoding unit 25. 
and C2 component local decoding unit 26), and a predicted 
image obtained based on the side information and reference 
image data is added to obtain a local decoded image. If 
necessary, a deblocking filtering (deblocking filter unit 28) is 
executed to Suppress block boundary distortion accompany 
ing the quantization, and then the local decoded image is 
stored in a frame memory 13 and/or a line memory 12 to be 
used for subsequent prediction processes. When the intra only 
encoding instruction information 4 indicates “execute only 
intra encoding', only an intra prediction process will be 
executed without executing a motion compensation predic 
tion process. 
0040. Hereinafter, features of the first embodiment of the 
present invention, i.e., the intra prediction process, the motion 
compensation prediction process, the predicted residual 
encoding process, and the variable length encoding process 
(and bit stream configuration obtained as a result) which 
execute process Switching based on the chroma format iden 
tification information 1, the common encoding/independent 
encoding identification information 2, the intra only encoding 
instruction information 4, and the like will be described in 
detail. 

0041 (1) Intra Prediction Process 
0042. The intra prediction process is carried out by the C0 
component intra prediction mode deciding unit 5, the C1/C2 
component intra prediction mode deciding unit 6, the CO 
component intra predicted image generation unit 7, and the 
C1/C2 component intra predicted image generation unit 8 of 
FIG. 4. 

0043. In the case of the chroma formats of 4:2:0 and 4:2:2, 
for a signal of a Y component, a C0 component intra predic 
tion mode 100 is decided by the C0 component intra predic 
tion mode deciding unit 5. In this case, there are three select 
able types of modes, an intra 4x4 prediction mode, an intra 
8x8 prediction mode, and an intra 16x16 prediction mode. 
For the intra 4x4 prediction mode and the intra 8x8 prediction 
mode, a macroblock is divided into blocks of 4x4 pixels or 
8x8 pixels, and space prediction using a near reference pixel 
is carried out for each block as shown in FIG. 5. This predic 
tion method has nine options. Which of the nine methods has 
been used to execute prediction is encoded as one piece of 
side information in the form of an intra prediction mode. 4x4 
pixels enclosed in a rectangle of FIG. 5 are pixels to be 
predicted, and a pixel marked out by an oblique line is a 
reference pixel for generating a predicted image. An arrow 
indicates a direction in which the reference pixel affects a 
predicted value. In Mode 2, an average value of the reference 
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pixels is a predicted value. FIG.5 show example of 4x4 block. 
For an 8x8 pixel block, a similar mode is defined. Through 
space prediction having the above directionality, effective 
prediction can be made for structure information of an image 
Such as a profile of a Subject or a texture pattern. 
0044) There is employed an intra 16x16 prediction mode 
as a mode of executing intra prediction at a 16x16 block 
without subdividing macroblocks (FIG. 6). In this case, four 
types of space prediction methods shown in FIG. 6 can be 
selected. This mode is effective as a mode of increasing 
prediction effects by a small amount of side information for 
an image area where a picture is flat. 
0045. For Cb and Cr components, by the C1/C2 compo 
nent intra prediction mode deciding unit 6, a C1/C2 compo 
nent intra prediction mode 101 different from the Y compo 
nent (those corresponding to C1 and C2 are 101a and 101b. 
respectively. Note that 101a and 101b are always equal in 
value in the case of 4:2:0 and 4:2:2, and one of 101a and 101b. 
is multiplexed on a bit stream. A decoder sets decoded values 
as 101a and 101b) is decided. FIG. 7 show intra prediction 
modes of Cb and Cr components which can be selected in the 
case of the chroma formats of 4:2:0 and 4:2:2. FIG.7 show the 
case of the format 4:2:0, and the same modes are used for the 
format of 4:2:2. Only for a mode 0 among the four modes, a 
macroblock equivalent area of Cb and Cr (8x8 pixel block in 
the case of 4:2:0, and 8x16 pixel block in the case of 4:2:2) is 
divided into 4x4 blocks, and an average value is predicted 
from the sides by 4x4 block units. For example, for a 4x4 
block of the upper left part, all 8 pixels of areas “a” and “X” are 
averaged, or 4 pixels of “a” or 'x' are averaged, and one of 
those average values is used as a predicted value. For modes 
1, 2, and 3, as in the case of FIGS. 5 and 6, space prediction 
having directionality is carried out. In the case of the chroma 
formats of 4:2:0 and 4:2:2, pieces of structure information 
Such as image texture are integrated into a Y component, 
while no structure information of animage is stored for the Cb 
and Cr components which are chrominance component sig 
nals. Accordingly, efficient prediction is carried out by the 
above simple prediction mode. 
0046. In the case of the chroma format of 4:4:4, C0, C1, 
and C2 components are not fixed at Y. Cb, or Cr, but image 
structure information equivalent to a Y component is held in 
each color component in a color space of R, G, or B. Thus, 
satisfactory prediction efficiency may not be obtained by 
prediction for the Cb and Cr components. Thus, according to 
the encoding device of the first embodiment of the present 
invention, in the case of the chroma format of 4:4:4, for C0, 
C1, and C2, an intra prediction mode is selected by a process 
equivalent to the intra prediction mode deciding unit 5 of the 
C0 component. More specifically, if the common encoding/ 
independent encoding identification information 2 indicates 
“common encoding process. C0, C1, and C2 components are 
predicted in only one common intra prediction mode. On the 
other hand, if the common encoding/independent encoding 
identification information indicates “independent encoding 
process', C0, C1, and C2 components are predicted in indi 
vidually obtained intra prediction modes. In other words, if a 
chroma format is 4:4:4, and the common encoding/indepen 
dent encoding identification information 2 indicates "com 
mon encoding process. C0, C1, and C2 components are all 
subjected to intra prediction in the C0 component intra pre 
diction mode 100. If a chroma format is 4:4:4, and the com 
mon encoding/independent encoding identification informa 
tion 2 indicates “independent encoding process. C1 and C2 
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components are Subjected to intra prediction in the intra pre 
diction modes 101a and 101b of C1 and C2 components 
obtained independently of the C0 component from the intra 
prediction mode corresponding to the C0 component shown 
in FIG. 5 or 6. 
0047 According to the configuration of the encoding 
device shown in FIG. 4, if the chroma format is 4:4:4, and the 
common encoding/independent encoding identification 
information 2 indicates "common encoding process', a pre 
diction mode is decided for the C0 component by the C0 
component intra prediction mode deciding unit 5, and the 
prediction mode for the C0 component is directly used or the 
C1/C2 component intra prediction mode deciding unit 6 is 
used in combination for the C1 and C2 components to decide 
only one intra prediction mode optimal for all the C0, C1, and 
C2 components. If the chroma format is 4:4:4, and the com 
mon encoding/independent encoding identification informa 
tion 2 indicates “independent encoding process', a prediction 
mode is decided for the C0 component by the C0 component 
intra prediction mode deciding unit 5, and optimal intra pre 
diction modes are individually decided for the C1 and C2 
components by the C1/C2 component intra prediction mode 
deciding unit 6. 
0048. In all the intra prediction mode processes, a periph 
eral pixel value which becomes a reference pixel has to be a 
local decoded image not subjected to deblocking filtering. 
Thus, a pixel value before a deblocking filtering process 
obtained by adding together a local decoded predicted 
residual signal 17b which is an output of each of the C0 
component local decoded unit 24, C1 component local 
decoded unit 25, and C2 component local decoded unit 26 and 
a predicted image 34 is stored in the line memory 29 to be 
used for intra prediction. 
0049 Based on the intra prediction modes of the respec 
tive color components decided through the aforementioned 
process, predicted images are generated by the C0 component 
intra predicted image generation unit 7 and the C1/C2 com 
ponent intra predicted image generation unit 8. Common 
members are used for the C0 component intra predicted 
image generation unit 7 and the C1/C2 intra predicted image 
generation unit 8 in the decoding device, and thus a detailed 
operation will be described in the description of the decoding 
device side. 
0050 (2) Motion Compensation Prediction Process 
0051. The motion compensation prediction process is car 
ried out by the C0 component motion detection unit 9, the 
C1/C2 component motion detection unit 10, the C0 compo 
nent motion compensation unit 11, and the C1/C2 component 
motion compensation unit 12 shown in FIG. 4. 
0052. In the case of the chroma formats being 4:2:0 and 
4:2:2, for a signal of a Y component, motion information is 
decided by the C0 component motion detection unit 9. The 
motion information contains a reference image index for 
instructing which reference image of one or more reference 
image data stored in the frame memory 13 is used for predic 
tion, and a motion vector applied for the reference image 
designated by the reference image index. 
0053. In the C0 component motion detection unit 9, a 
reference image is selected among motion compensation pre 
dicted reference image data stored in the frame memory 13 to 
execute a motion compensation prediction process by a mac 
roblock unit for the Y component. In the frame memory 13, a 
plurality of reference image data are stored at time immedi 
ately before or over a plurality of past/future times, and an 
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optimal reference image is selected among those data by a 
macroblock unit to carry out motion prediction. There are 
prepared seven types of block sizes which become units to 
actually execute motion compensation prediction. First, as 
shown in FIG. 8A to 8D, any size of 16x16, 16x8, 8x16, and 
8x8 is selected by a macroblock unit. Further, when 8x8 is 
selected, for each 8x8 block, as shown in FIGS. 8E to 8H, any 
size of 8x8, 8x4, 4x8, and 4x4 is selected. For all or some of 
the block size/sub block sizes of FIGS. 8A to 8H, a motion 
vector within a predetermined search range, and one or more 
usable reference images, a motion compensation prediction 
process is executed for each macroblock to obtain motion 
information (motion vector and reference image index) 102 
of the Y component. For the Cb and Crcomponents, the same 
reference image index as that of the Y component and the 
motion vector of the Y component are used to obtain motion 
information 103 of the Cb/Cr component (specifically, the 
information corresponds to a sample ratio of Y, and Cb and Cr 
and is obtained by scaling the motion vector of the Y compo 
nent). This process is carried out by the C1/C2 component 
motion detection unit 10. 

0054) Note that methods of generating motion compensa 
tion predicted image candidates to be evaluated by the motion 
detection unit and predicted images to be generated by the 
motion compensation unit are different as follows among the 
Y component, and the Cb and Cr components. 
0055 For the Y component, not only a pixel (integer pixel) 
of a position actually input to the encoding device but also 
pixels of a /2 pixel position which is a middle point between 
integer pixels, and pixels a /4 pixel position which is a middle 
point between /2 pixels are virtually created through an inter 
polation process to be used for generating predicted images. 
This situation is shown in FIG. 9. In FIG.9, to obtain a pixel 
value of the /2 pixel position, data of its surrounding 6 pixels 
are used to execute interpolation filtering, thereby obtaining a 
pixel value. In order to obtain a pixel value of the /4 pixel 
position, its surrounding 2 pixels are used to execute linear 
interpolation through an averaging process, thereby obtaining 
a pixel value. The motion vector is represented by using 4 
pixel accuracy as a unit. On the other hand, in Cb and Cr 
predicted image generation, as shown in FIG. 10, a pixel 
value of a pixel position indicated by a motion vector obtained 
as a result of Scaling a corresponding motion vector of the Y 
component is calculated from pixel values of integer pixels of 
its neighboring 4 places through a weighted linear interpola 
tion process according to a distance between pixels. 
0056. In the case of the chroma format being 4:4:4, image 
structure information equivalent to the Y component is held in 
each color component in a color space of R, G or B while the 
C0, C1 and C2 are not fixed at Y. Cb, or Cr. Thus, satisfactory 
prediction efficiency may not be obtained by the predicted 
image generation method for the Cb and Cr components. 
Thus, according to the encoding device of the first embodi 
ment, in the case of the chroma format being 4:4:4, a pre 
dicted image candidate or a predicted image are generated 
through the process of the C0 component motion detection 
unit 9 and the C0 component motion compensation unit 11 
together with C0, C1 and C2 to obtain motion information. 
More specifically, if the common encoding/independent 
encoding identification information 2 indicates "common 
encoding process', only common motion information 102 is 
obtained for the C0, C1 and C2 components. A scaling pro 
cess is not carried out when a motion vector of a specific color 
component is applied to the other component as in the case of 

Jul. 17, 2008 

the 4:2:0 and 4:2:2. On the other hand, if the common encod 
ing/independent encoding identification information 2 indi 
cates “independent encoding process, each motion informa 
tion is obtained independently for the C0, C1 and C2 
components. According to the configuration of the encoding 
device of FIG. 4, if the chroma format is 4:4:4 and the com 
mon encoding/independent encoding identification informa 
tion 2 indicates "common encoding process. C0 component 
motion information 102 is decided for the C0 component by 
the C0 component motion detection unit 9. For the C1 and C2 
components, the C0 motion information is directly used or 
only one piece of motion information 102 optimal for all the 
C0, C1 and C2 components is decided by using the C1/C2 
component motion detection unit 10 in combination. If the 
chroma format is 4:4:4 and the common encoding/indepen 
dent encoding identification information 2 indicates “inde 
pendent encoding process. CO component motion informa 
tion 102 is decided by the C0 component motion detection 
unit 9 for the C0 component. For the C1 and C2 components, 
individual pieces of optimal motion information 103a and 
103b are decided by the C1/C2 component motion detection 
unit 10. 
0057 Based on the motion information decided for each 
color component through the aforementioned process, pre 
dicted images are generated by the C0 component motion 
compensation unit 11 and the C1/C2 component motion com 
pensation unit 12. As common members are used for the C0 
component motion compensation unit 11 and the C1/C2 com 
ponent motion compensation unit 12 in the decoding device, 
detailed operations will be described on the decoding device 
side. 
0058 (3) Predicted Residual Encoding Process 
0059 An optimal intra prediction mode obtained as a 
result of the intra prediction process and its predicted image, 
and optimal motion information (motion vector/reference 
image index) obtained as a result of the motion compensation 
prediction process and its predicted image are evaluated by 
the encoding mode selection unit 14 to select an optimal 
encoding mode 15. If the encoding mode 15 is intra predic 
tion, a difference is calculated between an input video signal 
3 and the predicted image of the intra prediction by the sub 
tracter 16 to obtain a predicted residual signal 17a. If the 
encoding mode 15 is motion compensation prediction, a dif 
ference is calculated between the input video signal 3 and the 
predicted image of the motion compensation prediction by 
the subtracter 16 to obtain a predicted residual signal 17a. 
0060. The obtained predicted residual signal 17a is trans 
formed or quantized by the C0 component predicted residual 
encoding unit 18, C1 component predicted residual encoding 
unit 19, and C2 component predicted residual encoding unit 
20 to compress information. At the C1 component predicted 
residual encoding unit 19 and C2 component predicted 
residual encoding unit 20, a process for the C1/C2 component 
is Switched according to the chroma format identification 
information 1 and the common encoding/independent encod 
ing identification information 2. 
0061 For the Y component in the case of the chroma 
formats being 4:2:0 and 4:2:2, and the C0 component in the 
case of the chroma format being 4:4:4, predicted residual 
encoding processes of FIG. 11 are carried out by the C0 
component predicted residual encoding unit 18. According to 
the process, first, if the encoding mode 15 is an intra 8x8 
prediction mode, or a mode for Subjecting the predicted 
residual signal 17a to integer transform by a 8x8 block unit is 
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selected, integer transform is executed by units of 8x8 blocks 
where a macroblock is divided into four, and a quantization 
process is executed according to a quantization parameter 32 
to obtain quantization coefficient data 21. If the encoding 
mode 15 is other than the above, integer transform is first 
executed by 4x4 block units. Subsequently, if the encoding 
mode 15 is an intra 16x16 prediction mode, only DC compo 
nents of transform coefficients of 4x4 blocks are collected to 
constitute 4x4 blocks, and Hadamard transform is carried out. 
For the DC component, quantization is carried out for the 
Hadamard transform coefficient according to the quantiza 
tion parameter 32, and quantization processes are individu 
ally carried out for 15 AC components of the remaining 4x4 
blocks. If the encoding mode 15 is not an intra 16x16 predic 
tion mode, a quantization process is simultaneously carried 
out for 16 transform coefficients according to the quantization 
parameter 32. 
0062 For the Cb component, in the case of the chroma 
formats being 4:2:0 and 4:2:2, and for the C1 component in 
the case of the chroma format being 4:4:4, a predicted 
residual encoding process is carried out by the C1 component 
predicted residual encoding unit 19. In this case, as predicted 
residual encoding is executed through the processes shown in 
FIG. 12 when the chroma formats are 4:2:0 and 4:2:2, and 
through the processes shown in FIG. 11 when the chroma 
format is 4:4:4, only the process in the case of the chroma 
formats being 4:2:0 and 4:2:2 will be described below. 
According to this process, without depending on the encoding 
mode 15, the Cb component signal of the macroblock is 
divided into 4x4 blocks to execute integer transform, and a 
quantization process is carried out according to the quantiza 
tion parameter 32 to obtain quantized coefficient data 22. 
First, integer transform is carried out by 4x4 block units, and 
then DC components of the 4x4 blocks are collected to con 
stitute 2x2 blocks (when the chroma format is 4:2:0) or 2x4 
blocks (when the chroma format is 4:2:2), thereby carrying 
out Hadamard transform. For the DC component, quantiza 
tion is executed for the Hadamard transform coefficient 
according to the quantization parameter 32, and a quantiza 
tion process is carried out individually for 15 AC components 
of the remaining 4x4 blocks according to the quantization 
parameter 32. 
0063 For the Cr component in the case of the chroma 
formats being 4:2:0 and 4:2:2, and the C2 component in the 
case of the chroma format being 4:4:4, a predicted residual 
encoding process is carried out by the C2 component pre 
dicted residual encoding unit 20. In this case, predicted 
residual encoding is carried out through the processes shown 
in FIG. 12 when the chroma formats are 4:2:0 and 4:2:2, and 
through the processes shown in FIG. 11 when the chroma 
format is 4:4:4 to obtain quantized coefficient data 23 as an 
output. 
0064. For each color component, as a result of quantiza 

tion, information of a coded block pattern (CBP) indicating 
whether there is a valid (nonzero) coefficient in 8x8 block 
units is defined, and multiplexed as one piece of information 
of a macroblock unit on a bit stream again. CBP definition is 
switched based on the chroma format identification informa 
tion 1 and the common encoding/independent encoding iden 
tification information 2, and the details thereof will be 
described in the description of the decoding device. 
0065. Using the quantized coefficient data 21 to 23 
obtained through the aforementioned process as inputs, local 
decoding predicted residual signals are obtained at the C0 
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component local decoding unit 24, C1 component local 
decoding unit 25, and C2 component local decoding unit 26. 
For these local decoding units, exactly the same members are 
used in the decoding device side. Thus, the detailed opera 
tions thereofwill be described in the description of the decod 
ing device side. 
0.066 (4) Variable Length Encoding Process 
0067. As pieces of header information of a sequence level, 
the chroma format identification information 1, the common 
encoding/independent encoding identification information 2. 
the intra only encoding instruction information 4, and the 
image size information 31 are input to the variable length 
encoding unit 27. When the common encoding/independent 
encoding identification information 2 indicates “independent 
encoding process', color component identification informa 
tion indicating which color component a picture currently 
under the encoding process belongs to is input, and a color 
component identification flag 33 is added to a slice head 
currently under the encoding process based on the informa 
tion. Accordingly, in the decoding device side, which color 
component encoded data the received slice contains can be 
identified. As encoded data of a macroblock level, the encod 
ing mode 15, the intra prediction mode 100/101, the motion 
information 102/103, the quantization parameter 32, the 
transformed block size instruction information 104, and the 
quantized coefficient data 21/22/23 are input, and subjected 
to entropy encoding by Huffman coding or arithmetic coding 
to be multiplexed on the bit stream 30. The bit stream 30 is 
formed into a packet by a slice data unit where one or a 
plurality of macroblocks are collected (also called NAL unit 
ization in AVC) to be output. 
0068 FIG. 13 shows the entire bit stream 30. The chroma 
format identification information 1, the common encoding/ 
independent encoding identification information 2, the intra 
only encoding instruction information 4, and the image size 
information 31 are multiplexed on a sequence parameter set 
(SPS) which is header information of the sequence level. As 
the common encoding/independent encoding identification 
information 2 is necessary only when the chroma format is 
4:4:4, it is multiplexed only when the chroma format identi 
fication information 1 indicates 4:4:4. An initial value of the 
quantization parameter 32 used at a picture head is multi 
plexed on a picture parameter set (PPS) which is header 
information of the picture level. Image encoding data is mul 
tiplexed on a slice or Smaller unit, and data formats vary as 
shown in FIGS. 14 and 15A and 15B according to values of 
the chroma format identification information 1 and the com 
mon encoding/independent encoding identification informa 
tion 2. 

0069. When the chroma format identification information 
1 indicates that chroma formats are 4:2:0 and 4:2:2, a slice 
structure shown in FIG. 14 is obtained. In FIG. 14, SH is a 
slice header, MB is macroblock encoding data, MBH is a 
macroblock header, and TX is quantized coefficient data of an 
X component. In this case, in the configuration of FIG. 2, the 
slice contains encoding data of a macroblock constituted of Y, 
Cb and Crpixels according to a chroma format sample ratio, 
the MBH contains a macroblock type equivalent to the encod 
ing mode 15. If the macroblock type indicates an intra pre 
diction mode, an intra prediction mode 100 of a C0, i.e., Y 
component, a common intra prediction mode 101 of C1 and 
C2, i.e., Cb and Cr components, and a quantization parameter 
32 used for quantization/inverse quantization of quantized 
coefficient data are contained. If the macroblock type indi 
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cates a motion compensation prediction (inter) mode, motion 
information 102 (motion vector and reference image index) 
of C0, i.e., Y component, and the quantization parameter 32 
used for quantization/inverse quantization of the quantized 
coefficient data are contained. 

0070. When the chroma format identification information 
1 indicates that a chroma format is 4:4:4, a slice structure 
shown in each of FIGS. 15A and 15B is obtained according to 
a value of the common encoding/independent encoding iden 
tification information 2. If the common encoding/indepen 
dent encoding identification information 2 indicates "com 
mon encoding process” (FIG. 15A), in the configuration of 
FIG. 2, the slice contains encoding data of a macroblock 
constituted of pixels of C0, C1 and C2 components according 
to a chroma format sample ratio, and the MBH contains a 
macroblock type equivalent to the encoding mode 15. If the 
macroblock type indicates an intra prediction mode, an intra 
prediction mode 100 common among all the C0, C1 and C2 
components, and the quantization parameter 32 used for 
quantization/inverse quantization of the quantized coefficient 
data are contained. If the macroblock type indicates a motion 
prediction (inter) mode, motion information 102 (motion vec 
tor and reference image index) common among all the C0, C1 
and C2 components, and the quantization parameter 32 used 
for quantization/inverse quantization of the quantized coeffi 
cient data are contained. 
0071. If the common encoding/independent encoding 
identification information 2 indicates “independent encoding 
process” (FIG. 15B), in the configuration of FIG. 3, the slice 
contains encoding data of a macroblock constituted of a pixel 
one color component (k) of C0, C1 and C2. As information 
indicating which of C0, C1 and C2 color components Ck is, a 
color component identification flag 33 is added to the head of 
the slice. The MBH contains a macroblock type equivalent to 
the encoding mode 15. If the macroblock type indicates an 
intra prediction mode, an intra prediction mode 100 of the Ck 
component, and the quantization parameter 32 used for quan 
tization/inverse quantization of the quantized coefficient data 
are contained. If the macroblock type indicates a motion 
compensation prediction (inter) mode, motion information 
102 (motion vector and reference image index) of the Ck 
component, and the quantization parameter 32 used for quan 
tization/inverse quantization of the quantized coefficient data 
are contained. 
0072 Though not shown, if necessary, a unique word indi 
cating a break of an access unit (one picture when the chroma 
formats are 4:2:0 and 4:2:2, or a common encoding process is 
executed, and three pictures when an independent encoding 
process is executed) may be inserted (access unit delimiter of 
AVC, picture start code in MPEG-2 Standard, or VOP start 
code in MPEG-4 Standard). 
0073. With the configuration of the bit stream, even when 
the plurality of different chroma formats such as 4:2:0, 4:2:2, 
and 4:4:4 are encoded en bloc, a method for detecting/gener 
ating an encoded prediction mode or motion information, and 
semantics of encoded data can be made common. Thus, the 
configuration of the encoding device can be made efficient. 
Further, as video encoded data of the plurality of different 
chroma formats such as 4:2:0, 4:2:2 and 4:4:4 can be repre 
sented by a bit stream of a single format, the bit stream 30 
output from the encoding device of the first embodiment can 
satisfy high mutual connectability in a transmission/record 
ing system for handling the plurality of different chroma 
formats. 
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0074 The encoding device of FIG. 4 is configured to con 
trol an encoding process based on the intra only encoding 
instruction information 4. The intra only encoding instruction 
information 4 is a signal for instructing whether to execute a 
prediction process of a time direction based on motion com 
pensation prediction by the encoding device. If the signal 
indicates “intra only encoding, encoding closed in the screen 
(encoding of only intra prediction) is carried out for all pic 
tures of the input video signal 3 without executing prediction 
of a time direction based on motion compensation prediction. 
Simultaneously, a deblocking filter is made invalid in the 
picture encoding unit. If the intra only encoding instruction 
information 4 indicates “not intra only encoding, for the 
pictures of the input video signal 3, by also using prediction of 
a time direction based on motion compensation prediction, 
encoding using all correlations in the screen and between the 
screens is carried out. The intra only encoding instruction 
information 4 is added to the sequence parameter set to be 
multiplexed on the bit stream 30 by the variable length encod 
ing unit 27. Accordingly, the decoding device that receives the 
bit stream 30 can recognize intra only encoding of the bit 
stream 30 by decoding the intra only encoding instruction 
information 4 of the sequence parameter set to check its value. 
Thus, if the intra only encoding has been operated, the calcu 
lation amount of the decoding device can be reduced without 
executing a deblocking filtering process. If the intra only 
encoding instruction information 4 indicates “intra only 
encoding, motion compensation prediction is not carried 
out, and thus no reference image is written in the frame 
memory 13. With this configuration, memory access is 
reduced. 

0075. The encoding device is further configured to control 
the encoding process based on Screen size information 31 of 
the input video signal 3. The screen size information 31 
indicates the number of macroblocks in the picture of the 
input video signal 3. If this value exceeds a predetermined 
threshold value, an upper limit is set in the number of mac 
roblocks included in a slice, and control is executed not to 
include more macroblocks in the slice. Specifically, the 
screen size information 31 is input to the variable length 
encoding unit 27. The variable length encoding unit 27 sets an 
upper limit value for the number of macroblocks included in 
the slice, based on the screen size information 31. The vari 
able length encoding unit 27 counts the number of encoded 
macroblocks beforehand, and closes a packet of slice data to 
form Subsequent macroblocks into a packet as new slice data 
when the number of macroblocks included in the slice 
reaches the upper limit value. The screen size information 31 
is added to the sequence parameter set to be multiplexed on 
the bit stream 30 by the variable encoding unit 27. Accord 
ingly, when a screen size of the input video signal 3 is large 
(space resolution is high), the encoding device and the decod 
ing device can both specify units to be processed in parallel, 
and carry out Smooth task allocation. 
(0076 Decoding Device 
0077 FIG. 16 shows a configuration of the decoding 
device according to the first embodiment. The decoding 
device of FIG. 16 is configured to receive the bit stream 30 
and to Switch an internal decoding process based on chroma 
format identification information 1 contained in the bit 
stream, and decodes encoded data of the plurality of different 
chroma formats. 

(0078. The input bit stream 30 is first subjected to a variable 
length decoding process (variable length decoding unit 200), 
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and the chroma format identification information 1, the com 
mon encoding/independent encoding identification informa 
tion 2, the intra only encoding instruction information 4, and 
the screen size information 31 are decoded as pieces of high 
order header information to be held during sequence decod 
ing. Subsequently, each macroblock data is decoded based on 
the slice structures of FIGS. 14 and 15A and 15B defined by 
the chroma format identification information 1 and the com 
mon encoding/independent encoding identification informa 
tion 2, and the macroblock structure of FIG. 2 or 3. In decod 
ing of macroblock units, first, according to the decoded 
encoding mode 15, an intra predicted image generation pro 
cess (C0 component intra predicted image generation unit 7 
and C1/C2 component intra predicted image generation unit 
8) and a motion compensation process (C0 component 
motion compensation unit 11 and C1/C2 component motion 
compensation unit 12) are carried out to generate a predicted 
image of the macroblock. A inverse quantization/inverse inte 
ger transform process is carried out for quantization coeffi 
cient data decoded as a part of macroblock encoded data to 
decode a predicted residual signal 17b (C0 component pre 
dicted residual decoding unit 24, C1 component predicted 
residual decoding unit 25, and C2 component predicted 
residual decoding unit 26). Then, the predicted image 34 and 
the predicted residual signal 17b are added together to obtain 
a temporary decoded image. If necessary, deblocking filtering 
(deblocking filter unit 28) is carried out to suppress block 
boundary distortion accompanying quantization, and then 
stored in a frame memory 201 and/or a line memory 202 to be 
used for Subsequent predicted image generation processes. 
When the intra only encoding instruction information 4 indi 
cates “execution of only intra encoding', only an intra pre 
dicted image generation process is carried out without execut 
ing a motion compensation process. 
0079 A variable length decoding process, an intra pre 
dicted image generation process, a motion compensation pro 
cess, and a predicted residual decoding process Switched 
based on the chroma format identification information 1, the 
common encoding/independent encoding identification 
information 2, and the intra only encoding instruction infor 
mation 4 which are features of the first embodiment will be 
described in detail. 

0080 (1) Variable Length Decoding Process 
0081. The bit stream 30 is input to the variable length 
decoding unit 200, and a high-order header Such as a 
sequence parameter set or a picture parameter set of FIG. 13 
is analyzed. Through this process, the chroma format identi 
fication information 1, the common encoding/independent 
encoding identification information 2, the intra only encoding 
instruction information 4, and the image size information 31 
are decoded. The common encoding/independent encoding 
identification information 2 is extracted from the bit stream 
30 only when the chroma format identification information 1 
indicates a chroma format being 4:4:4. These parameters are 
held in the internal memory of the variable length decoding 
unit 200 during sequence decoding. 
0082) Subsequently, a slice NAL unit is decoded. First, 
only when the chroma format identification information 1 
indicates a chroma format being 4:4:4, and the common 
encoding/independent encoding identification information 2 
indicates “independent encoding process', the color compo 
nent identification flag 33 is decoded to recognize which 
color component encoded data a current slice contains. A 
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slice header is Subsequently decoded, and the process pro 
ceeds to decoding of macroblock encoded data belonging to 
the slice. 
I0083) Referring to FIG. 17, an array of macroblock 
encoded data and a flow of its analyzing/decoding process 
will be described. Macroblock decoding is carried out as 
follows. 

I0084 (a) First, as shown in FIGS. 14 and 15A and 15B, a 
macroblock type (mb type of FIG. 17) equivalent to the 
encoding mode 15 is decoded. 

I0085 (b) In SW1, mb type is evaluated. Ifmb type indi 
cates a PCM mode (mode of directly multiplexing pixel 
value on bit stream without compression), uncompressed 
data equivalent to the number of pixels in the macroblock 
are extracted directly from the bit stream, and the decoding 
process of the macroblock is finished. 

I0086) (c) In SW1, mb type is not a PCM mode. In SW2. 
mb type is evaluated to indicate a mode of executing 
motion compensation prediction based on a size equal to or 
less than 8x8 blocks, a sub macroblock type (sub mb 
type) equal to or less than 8x8 blocks is decoded, and 
motion information (motion vector/reference image index) 
of each sub block is decoded. To SW4. 

I0087 (d) In SW2, mb type does not satisfy the conditions 
of (c). In SW3. mb type is evaluated. If 8x8 blocks can be 
selected as a transform block size of the predicted residual 
signal 17b in the inter encoding mode, transform block size 
instruction information 104 is decoded, and motion infor 
mation is decoded. In the case of decoding the motion 
information, decoding is carried out as follows based on 
the chroma format identification information 1 and the 
common encoding/independent encoding identification 
information 2. To SW4. 

I0088 (1) When a chroma format is 4:2:0 or 4:2:2, motion 
information to be decoded is decoded as C0 component 
motion information 102. 

I0089 (2) When a chroma format is 4:4:4 and a process is 
a common encoding process, motion information to be 
decoded is decoded as pieces of motion information 102 and 
103 used in common among C0, C1 and C2 components. 
0090 (3) When a chroma format is 4:4:4 and a process is 
an independent encoding process, motion information to be 
decoded is decoded as motion information used for a Ck 
component indicated by the color component identification 
flag 33. 
0091 (e) In SW2, mb type does not satisfy the conditions 
of (c). In SW3. mb type is evaluated. If a mode is an intra 
4x4 or 8x8 prediction mode, intra prediction mode infor 
mation is decided. In the case of decoding the intra predic 
tion mode information, decoding is carried out as follows 
based on the chroma format identification information 1 
and the common encoding/independent encoding identifi 
cation information 2. To SW4. 

0092 (1) When a chroma format is 4:2:0 or 4:2:2, a C0 
component intra prediction mode 100 defined by a unit of 4x4 
or 8x8 blocks is decoded for the Y component, and an inde 
pendently encoded C1/C2 component intra prediction mode 
101 is decoded for the Cb/Cr component. 
0093 (2) When a chroma format is 4:4:4 and a process is 
a common encoding process, intra prediction mode informa 
tion to be decoded is decoded as pieces of intra prediction 
mode information 100 and 101 used in common among C0. 
C1 and C2 components. 
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0094 (3) When a chroma format is 4:4:4 and a process is 
an independent encoding process, intra prediction mode 
information to be decoded is decoded as intra prediction 
mode information used for a Ck component indicated by the 
color component identification flag 33. 
0095 (f) In SW3, mb type does not satisfy the conditions 
of (d) or (e). In SW4, mb type is evaluated. If a mode is an 
intra 16x16 prediction mode, the intra 16x16 prediction 
mode incorporated in mb type is decoded. Then, if the 
chroma format identification information 1 indicates a 
chroma format being 4:2:0 or 4:2:2, according to (1) of (e), 
the C1/C2 component intra prediction mode 101 indepen 
dent of the Y component is decoded. Then, a quantization 
parameter is decoded. 

0096 (g) Ifmb type does not satisfy the conditions of (f) 
in SW4, a coded block pattern (CBP) is decoded. Based on 
a value of the CBP, decoding results of quantized coeffi 
cient data are all set to 0 for 8x8 blocks indicating that all 
coefficients are 0. If the CBP indicates that there is a valid 
coefficient in one of 8x8 blocks in the macroblock (SW5), 
the quantization parameter is decoded. If the chroma for 
mat identification 1 indicates a chroma format being 4:2:0 
or 4:2:2, the CBP to be decoded is decoded as information 
for judging presence of valid coefficient data for four 8x8 
blocks of luminance components and 8x8 blocks of N 
(N=2 for 4:2; 0, N=4 for 4:2:2) chrominance components. 
If the chroma format identification information 1 indicates 
a chroma format being 4:4:4, and if the common encoding/ 
independent encoding identification information 2 indi 
cates “common encoding, the CBP is decoded as infor 
mation for defining whether there is a valid coefficient in 
one of 8x8 blocks in the same space of C0, C1 and C2 for 
the four 8x8 blocks. If the common encoding/independent 
encoding identification information 2 indicates "indepen 
dent encoding, the CBP is decoded for each component of 
C0, C1, and C2 as information of the same definition as that 
of the luminance component when the chroma format is 
4:2:0 or 4:2:2. 

0097 (h) The quantized coefficient data is decoded for the 
macroblock whose quantization parameter has been 
decoded. In this case, the quantized coefficient data TX is 
decoded according to the slice and macroblock data struc 
tures of FIGS. 14 and 15A and 15B defined based on the 
chroma format identification information 1 and the com 
mon encoding/independent encoding identification infor 
mation 2. 

0098 (2) Intra Predicted Image Generation Process 
0099. The intra predicted image generation process is car 
ried out by the C0 component intra predicted image genera 
tion unit 7 and the C1/C2 component intra predicted image 
generation unit 8 of FIG.16. These units are common to those 
of the encoding device of FIG. 4. 
0100. In the case of the chroma formats of 4:2:0 and 4:2:2, 
for a signal of a Y component, a predicted image is generated 
based on a C0 component intra prediction mode 100 supplied 
from the variable length decoding unit 200 by the C0 com 
ponent intra predicted image generation unit 7. For the C0 
component intra prediction mode 100, there are three select 
able types of modes, an intra 4x4 prediction mode, an intra 
8x8 prediction mode, and an intra 16x16 prediction mode. 
For the intra 4x4 prediction mode and the intra 8x8 prediction 
mode, a macroblock is divided into blocks of 4x4 pixels or 
8x8 pixels, and space prediction using a near reference pixel 
is carried out for each block as shown in FIG. 5 to form a 
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predicted image. This predicted image generation method has 
nine options. Which of the nine methods is used to generate a 
predicted image is Supplied as the C0 component intra pre 
diction mode 100 to the C0 component intra predicted image 
generation unit 7. FIG. 5 show an example of 4x4 block. For 
an 8x8 pixel block, a similar mode is defined. Effects of the 
space prediction method having Such directivity are as 
described above. 
0101 There is an intra 16x16 prediction mode as a mode 
of executing intra prediction at a 16x16 block not subdivided 
into any macroblocks (FIG. 6). In this case, the predicted 
image generation method is selected from four types of space 
prediction methods shown in FIG. 6. Effects of this space 
prediction mode are as described above. 
0102 For Cb and Cr components, by the C1/C2 compo 
nent intra predicted image generation unit 8, an intra pre 
dicted image is generated independent of the Y component. 
FIG. 18 shows an internal configuration of the C1/C2 com 
ponent intra predicted image generation unit 8 of the first 
embodiment. If the chroma format identification information 
1 indicates a chroma format being 4:2:0 or 4:2:2, the C1/C2 
component intra prediction mode 101 indicates one of four 
types of modes shown in FIG. 7. Based on the number of 
blocks of a predicted image generation target, the process 
branches to a 4:2:0 Cb/Cr component intra predicted image 
generation unit 8a or a 4:2:2Cb/Cr component intra predicted 
image generation unit 8b according to a chroma format. In the 
case of the chroma format being 4:4:4, as the C1/C2 compo 
nent intraprediction mode 101 has exactly the same definition 
that of the C0 component intra prediction mode for process 
ing the Y component, the process branches to a Y component 
intra predicted image generation unit 8c. The Y component 
intra predicted image generation unit 8c can be configured by 
using substantially the same members as those of the C0 
component intra predicted image generation unit 7. However, 
a difference is that predicted image generation is carried out 
for both C1 and C2 components if the common encoding/ 
independent encoding identification information 2 indicates 
“common encoding process', and predicted image genera 
tion is carried out only for an intra prediction mode (101a or 
101b) corresponding to the Ck component indicated by the 
color component identification flag 33 in the case of “inde 
pendent encoding process'. 
0103) In all the intra predicted image generation pro 
cesses, a peripheral pixel value which becomes a reference 
pixel has to be a decoded image not subjected to deblocking 
filtering. Thus, a pixel value before a deblocking filtering 
process obtained by adding together a decoded predicted 
residual signal 17b which is an output of each of the C0 
component predicted residual decoding unit 24, C1 compo 
nent predicted residual decoding unit 25, and C2 component 
predicted residual decoding unit 26 and a predicted image 34 
is stored in the line memory 202 to be used for intra predicted 
image generation. 
0104 (3) Motion Compensation Process 
0105. The motion compensation process is carried out by 
the C0 component motion compensation unit 11 and the 
C1/C2 component motion compensation unit 12 of FIG. 16. 
These units are common to those of the encoding device of 
FIG. 4. 

0106. In the case of the chroma formats being 4:2:0 and 
4:2:2, a signal of a Y component is generated by the CO 
component motion compensation unit 11 based on Y compo 
nent motion information 102 decoded as a part of macroblock 
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encoded data. The motion information contains a reference 
image index indicating which reference image among one or 
more reference image data stored in the frame memory 201 is 
used, and a motion vector applied to the reference imaged 
designated by the reference image index. 
0107 The Y component motion information 102 is 
decoded corresponding to seven types of block sizes which 
become motion compensation prediction units shown in 
FIGS. 8A to 8H. Which one of the block sizes of FIGS. 8A to 
8Hare used to execute motion compensation is decided by the 
encoding mode 15 and the Sub macroblock type (Sub mb 
type) described in the description of the variable length 
decoding process. The Y component motion information 102 
is allocated to a block which becomes a unit of motion com 
pensation, and a motion vector is applied to the reference 
image indicated by the reference image index of the frame 
memory 201 to obtain a predicted image. For the Cb and Cr 
components, as shown in FIG. 17, in the variable length 
decoding unit 200, the same reference image index as that of 
the Y component is allocated and the motion vector of the Y 
component is used to obtain Cb/Cr component motion infor 
mation 103 (specifically, obtained by scaling the motion vec 
tor of the Y component at a sampling ratio of Y. Cb and Cr). 
0108. As described above referring to FIGS. 9 and 10, a 
method for generating a predicted image at the motion com 
pensation unit varies between the Y component and the Cb/Cr 
component. A motion compensation process of the Cb/Cr 
component is carried out by the C1/C2 component motion 
compensation unit 12. 
0109 FIG. 19 shows an internal configuration of the 
C1/C2 component motion compensation unit 12 of the first 
embodiment. If the chroma format identification information 
1 indicates a chroma format being 4:2:0 or 4:2:2, Cb/Cr 
component motion information 103 is generated by the vari 
able length decoding unit 200 based on the C0 component, 
i.e.,Y component motion information 102 as described above 
to be input to the C1/C2 motion compensation unit 12. Based 
on the number of blocks of a predicted image generation 
target, the process branches to a 4:2:0 Cb/Cr component 
motion compensation unit 12a or a 4:2:2 Cb/Cr component 
motion compensation 12b according to a chroma format. In 
the case of the chroma format 4:4:4, as the Cb/Cr component 
motion compensation information 103 has exactly the same 
definition as that of the Y component motion compensation 
information 102 for processing the Y component, the process 
branches to a Y component motion compensation unit 12c. 
The Y component motion compensation unit 12c can be con 
figured by using Substantially the same members as those of 
the C0 component motion compensation unit 11. However, a 
difference is that predicted image generation is carried out for 
both C1 and C2 components if the common encoding/inde 
pendent encoding identification information 2 indicates 
“common encoding process, and predicted image genera 
tion is carried out only for motion information (103a or 103b) 
corresponding to the Ck component indicated by the color 
component identification flag 33 in the case of “independent 
encoding process'. 
0110 (4) Predicted Residual Decoding Process 
0111. The predicted residual decoding process is carried 
out by the C0 component predicted residual decoding unit 24, 
C1 component predicted residual decoding unit 25, and C2 
component predicted residual decoding unit 26 of FIG. 16. 
These are common to the C0 component local decoding unit 
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24, C1 component local decoding unit 25, and C2 component 
local decoding unit 26 of the encoding device of FIG. 4. 
0112 The predicted residual decoding process is a process 
for restoring a predicted residual signal 17b by executing 
inverse quantization/inverse transform for C0 to C2 compo 
nent quantized coefficient data 21 to 23 for each macroblock 
output from the variable length decoding unit 200. At the C1 
component predicted residual decoding unit 25 and C2 com 
ponent predicted residual decoding unit 26, a process for the 
C1/C2 component is switched according to the chroma for 
mat identification information 1 and the common encoding/ 
independent encoding identification information 2. 
0113 For the Y component in the case of the chroma 
formats being 4:2:0 and 4:2:2, and the C0 component in the 
case of the chroma format being 4:4:4, a predicted residual 
decoding process of FIG. 20 is carried out by the C0 compo 
nent predicted residual decoding unit 24. According to the 
process, first, if the encoding mode 15 is an intra 8x8 predic 
tion mode, or transformed block size instruction information 
104 indicates integer transform by a 8x8 block unit, quantized 
coefficient data 21 is processed by a unit of 8x8 blocks where 
a macroblock is divided into four. Aftera inverse quantization 
process is executed according to a quantization parameter 32 
by an 8x8 block unit, inverse integer transform is executed by 
a unit of 8x8 blocks to obtain a restore value 17b of a pre 
dicted residual signal 17a. 
0114. If the encoding mode 15 is other than the above, the 
process is switched based on whether the encoding mode 15 
is an intra 16x16 prediction mode. In the case of the intra 
16x16 prediction mode, a inverse quantization process is first 
carried out for a transform coefficient of only DC components 
of transform coefficients of 4x4 blocks from the quantized 
coefficient data 21 according to the quantization parameter 
32, and subsequently inverse Hadamard transform of 4x4 is 
carried out. Accordingly, a restore value of a DC component 
of the 4x4 blocks of the macroblock is obtained. A inverse 
quantization is also carried out for remaining 15 AC coeffi 
cients according to the quantization parameter 32, and a 
inverse quantized coefficient of a unit of 4x4 blocks can be 
obtained when combined with the obtained DC component. 
Lastly, by Subjecting this to 4x4 inverse integer transform, a 
predicted residual signal 17b is restored. 
0115 If the encoding mode 15 is not an intra 16x16 pre 
diction mode, inverse quantization/inverse integer transform 
is carried out for each 4x4 block to restore a predicted residual 
signal 17b. 
0116 For the Cb and Cr components in the case of the 
chroma formats being 4:2:0 and 4:2:2, and for the C1 and C2 
components in the case of the chroma format being 4:4:4, 
predicted residual decoding processes are carried out at the 
C1 component predicted residual decoding unit 25 and C2 
component predicted residual decoding unit 26. 
0117 For the Cb and Cr components in the case of the 
chroma formats being 4:2:0 and 4:2:2, a predicted residual 
decoding process is carried out based on a flow of FIGS. 21A 
and 21B. A difference between 4:2:0 and 4:2:2 is that which 
of 2x2 blocks and 2x4 blocks a unit for executing Hadamard 
transform is. First, only DC components of the transform 
coefficient of the 4x4 blocks are collected to constitute a 
block to be subjected to inverse Hadamard transform, and 
inverse Hadamard transform is executed after inverse quan 
tization. For remaining 15 AC components, inverse quantiza 
tion is individually carried out, and 4x4 inverse integer trans 



US 2008/O 170615 A1 

form is executed after combination with the DC components. 
Thus, a predicted residual signal 17b is restored. 
0118 FIG. 22 shows internal configurations of the C1 
component predicted residual decoding unit 25 and C2 com 
ponent predicted residual decoding unit 26. Processes for the 
Cb and Cr components in the case of the chroma formats 
being 4:2:0 and 4:2:2 are separately described in FIG.22 as 
the 4:2:0 Cb or Cr component predicted residual decoding 
unit 25a and the 4:2:2 Cb or Cr component predicted residual 
decoding unit 25b, but a difference in processing contents is 
as described above. In the case of the chroma format being 
4:4:4, as the C1/C2 quantized coefficient data 22 and 23 are 
encoded by exactly the same method as that for the 4:2:0 and 
4:2:2Y component quantized coefficient data 21, the process 
branches to theY component predicted residual decoding unit 
25c. The Y component predicted residual decoding unit 25c 
can be configured by using the same member as that of the CO 
component predicted residual decoding unit 24. 
0119. If the intra only encoding instruction information 4 
indicates “intra only encoding, the pictures of the bit stream 
30 are all encoded by executing closed encoding (encoding of 
only intra prediction) in the screen without executing predic 
tion of a time direction based on motion compensation pre 
diction. Thus, a process of the deblocking filter unit 28 is 
made invalid. Accordingly, in the decoding device which 
receives the bit stream 30, the deblocking filter process is not 
executed in the case of intra only encoding, and thus a calcu 
lation amount of the decoding device can be reduced. Further, 
if the intra only encoding instruction information 4 indicates 
“intra only encoding, as no motion compensation prediction 
is executed, no reference image is written in the frame 
memory 201. With this configuration, memory access is 
reduced. 
0120. The decoding device of the first embodiment has 
been described by way of configuration where decoding is 
carried out upon reception of the bit stream 30 output from the 
encoding device. However, as long as the encoding device 
outputs a bit stream according to the form of the bit stream 30, 
bit streams output from an encoding device which executes 
encoding by using only the 4:2:0 chroma format as an input, 
or encoding devices of various specifications using only the 
4:2:2 chroma formator two chroma formats of 4:2:0 and 4:2:2 
can be correctly decoded. 
0121 According to the encoding and decoding devices of 
the first embodiment, for the plurality of different chroma 
formats such as 4:2:0, 4:2:2, and 4:4:4, encoding and decod 
ing can be carried out in a unified manner through efficient 
device configuration, and mutual connectability of the video 
encoded data can be increased. 
0122) The first embodiment has been described by way of 
the case where the three color spaces of the 4:2:0 and 4:2:2 
chroma formats are Y. Cb and Cr. However, by using other 
color spaces such as Y. Pb and Pr, the same effects can be 
obtained. 

1. A moving image decoding device for decoding a digital 
moving image signal, based on an input of a bit stream gen 
erated by Subjecting the digital moving image signal to com 
pression encoding in which the digital moving image signal is 
transformed and quantized on a block basis, the moving 
image decoding device comprising 

a decoding unit for decoding identification information 
indicating whether or not to intra encode all pictures 
corresponding to the digital moving image signal, 
wherein 
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in a case where the identification information indicates that 
all the pictures corresponding to the digital moving 
image signal are to be intra encoded, a decoded image in 
which a deblocking filter provided at each boundary 
between blocks serving as units of the transform and 
quantization is disabled is generated. 

2. A moving image decoding device for decoding a digital 
moving image signal, based on an input of a bit stream gen 
erated by Subjecting the digital moving image signal to com 
pression encoding, the moving image decoding device com 
prising: 

a first intra prediction image generating unit for generating 
a first intra prediction image with respect to a signal 
component corresponding to a luminance component in 
a case where a chroma format of the moving image 
signal is one of 4:2:0 and 4:2:2; 

a second intra prediction image generating unit for gener 
ating a second intra prediction image with respect to a 
signal component corresponding to a chrominance com 
ponent in a case where the chroma format of the moving 
image signal is one of 4:2:0 and 4:2:2; 

a variable length decoding unit for decoding chroma for 
mat identification information included in the input bit 
stream, as information on a moving image sequence 
unit, the chroma format identification information indi 
cating a chroma format type of the compressed and 
encoded moving image signal, analyzing the input bit 
stream on a macroblock basis based on the chroma for 
mat identification information, and decoding quantized 
coefficient data included in the input bit stream, the 
quantized coefficient data being obtained by transform 
ing and encoding a predicted error signal one of between 
a first intra prediction mode used for generating the first 
intra prediction image and the first intra prediction 
image and between a second intra prediction mode used 
for generating the second intra prediction image and the 
second intra prediction image; and 

a prediction error signal decoding unit for decoding the 
quantized coefficient data to the predicted error signal by 
inverse-quantizing and inverse-transforming the quan 
tized coefficient data, wherein: 

in a case where the chroma format identification informa 
tion indicates that the chroma format is one of 4:2:0 and 
4:2:2, an intra prediction image of a luminance compo 
nent is generated based on the first intra prediction 
image generating unit and the first intraprediction mode, 
and an intra prediction image of a chrominance compo 
nent is generated based on the second intra prediction 
image generating unit and the second intra prediction 
mode; 

in a case where the chroma format identification informa 
tion indicates that the chroma format is 4:4:4, an intra 
prediction image of all color components is generated 
based on the first intra prediction image generating unit 
and the first intra prediction mode; and 

the moving image signal is decoded by adding the gener 
ated intra prediction image to an output of the prediction 
error signal decoding unit. 

3. A moving image decoding device according to claim 2, 
wherein: 

in a case where the chroma format is 4:4:4, the variable 
length decoding unit further decodes, as information on 
the moving image sequence unit, a common encoding/ 
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independent encoding identification signal which makes 
a distinction between common encoding and indepen 
dent encoding: 

in a case where the common encoding/independent encod 
ing identification signal indicates common encoding, 
the variable length decoding unit decodes a common 
prediction mode, as the first intra prediction mode, with 
respect to signals of all color components included in the 
moving image signal to be decoded; and 

in a case where the common encoding/independent encod 
ing identification signal indicates independent encod 
ing, the variable length decoding unit decodes an inde 
pendent prediction mode, as the first intra prediction 
mode, with respect to each of the signals of respective 
color components included in the moving image data to 
be decoded. 

4. A moving image decoding device for decoding a digital 
moving image signal, based on an input of a bit stream gen 
erated by Subjecting the digital moving image signal to com 
pression encoding, the moving image decoding device com 
prising: 

a first motion compensation unit for generating a first inter 
prediction image with respect to a signal component 
corresponding to a luminance component in a case 
where a chroma format of the moving image signal is 
one of 4:2:0 and 4:2:2; 

a second motion compensation unit for generating a second 
inter prediction image with respect to a signal compo 
nent corresponding to a chrominance component in a 
case where the chroma format of the moving image 
signal is one of 4:2:0 and 4:2:2; 

a variable length decoding unit for decoding chroma for 
mat identification information included in the input bit 
stream, as information on a moving image sequence 
unit, the chroma format identification information indi 
cating a chroma format type of the compressed and 
encoded moving image signal, analyzing the input bit 
stream on a macroblock basis based on the chroma for 
mat identification information, and decoding quantized 
coefficient data included in the input bit stream, the 
quantized coefficient data being obtained by transform 
ing and encoding a predicted error signal one of between 
first motion information used for generating the first 
inter prediction image and the first inter prediction 
image and between second motion information used for 
generating the second inter prediction image and the 
second interprediction image; and 

a prediction error signal decoding unit for decoding the 
quantized coefficient data to the predicted error signal by 
inverse-quantizing and inverse-transforming the quan 
tized coefficient data, wherein: 

in a case where the chroma format identification informa 
tion indicates that the chroma format is one of 4:2:0 and 
4:2:2, a decoding value of the second motion informa 
tion is generated based on the first motion information, 
an inter prediction image of a luminance component is 
generated based on the first motion compensation unit 
and the first motion information, and an interprediction 
image of a chrominance component is generated based 
on the second motion compensation unit and the second 
motion information; 

in a case where the chroma format identification informa 
tion indicates that the chroma format is 4:4:4, an inter 
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prediction image of all color components is generated 
based on the first motion compensation unit and the first 
motion information; and 

the moving image signal is decoded by adding the gener 
ated interprediction image to an output of the prediction 
error signal decoding unit. 

5. A moving image decoding device according to claim 4. 
wherein: 

in a case where the chroma format is 4:4:4, the variable 
length decoding unit further decodes, as information on 
the moving image sequence unit, a common encoding/ 
independent encoding identification signal which makes 
a distinction between common encoding and indepen 
dent encoding: 

in a case where the common encoding/independent encod 
ing identification signal indicates common encoding, 
the variable length decoding unit decodes common 
motion information, as the first motion information, 
with respect to signals of all color components included 
in the moving image signal to be decoded; and 

in a case where the common encoding/independent encod 
ing identification signal indicates independent encod 
ing, the variable length decoding unit decodes indepen 
dent motion information, as the first motion information, 
with respect to each of the signals of respective color 
components included in the moving image data to be 
decoded. 

6. A moving image decoding method for decoding a digital 
moving image signal, based on an input of a bit stream gen 
erated by Subjecting the digital moving image signal to com 
pression encoding in which the digital moving image signal is 
transformed and quantized on a block basis, the moving 
image decoding method comprising 

a decoding step for decoding identification information 
indicating whether or not to intra encode all pictures 
corresponding to the digital moving image signal, 
wherein in a case where the identification information 
indicates that all the pictures corresponding to the digital 
moving image signal are to be intra encoded, a decoded 
image in which a deblocking filter provided at each 
boundary between blocks serving as units of the trans 
form and quantization is disabled is generated. 

7. A moving image decoding method of decoding a digital 
moving image signal, based on an input of a bit stream gen 
erated by Subjecting the digital moving image signal to com 
pression encoding, the moving image decoding method com 
prising: 

a first intra prediction image generating step of generating 
a first intra prediction image with respect to a signal 
component corresponding to a luminance component in 
a case where a chroma format of the moving image 
signal is one of 4:2:0 and 4:2:2; 

a second intra prediction image generating step of gener 
ating a second intra prediction image with respect to a 
signal component corresponding to a chrominance com 
ponent in a case where the chroma format of the moving 
image signal is one of 4:2:0 and 4:2:2; 

a variable length decoding step of decoding chroma format 
identification information included in the input bit 
stream, as information on a moving image sequence 
unit, the chroma format identification information indi 
cating a chroma format type of the compressed and 
encoded moving image signal, analyzing the input bit 
stream on a macroblock basis based on the chroma for 
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mat identification information, and decoding quantized identification information indicating a chroma format 
coefficient data included in the input bit stream, the type of the compressed and encoded moving image sig 
quantized coefficient data being obtained by transform- nal, analyzing the input bit stream on a macroblock basis 
ing and encoding a predicted error signal between one of based on the chroma format identification information, 
between a first intra prediction mode used for generating and decoding quantized coefficient data included in the 
the first intra prediction image and the first intra predic- input bit stream, the quantized coefficient data being 
tion image and between a second intra prediction mode obtained by transforming and encoding a predicted error 
used for generating the second intra prediction image signal one of between first motion information used for 
and the second intra prediction image; and generating the first inter prediction image and the first 

a prediction error signal decoding step of decoding the inter prediction image and between second motion 
quantized coefficient data to the predicted error signal by information used for generating the second interpredic 
inverse-quantizing and inverse-transforming the quan- tion image and the second inter prediction image; and 
tized coefficient data, wherein: a prediction error signal decoding step of decoding the 

in a case where the chroma format identification informa- quantized coefficient data to the predicted error signal by 
tion indicates that he chroma format is one of 4:2:0 and inverse-quantizing and inverse-transforming the quan 
4:2:2, an intra prediction image of a luminance compo- tized coefficient data, wherein: 
nent is generated based on the first intra prediction in a case where the chroma format identification informa 
image generating step and the first intra prediction tion indicates that the chroma format is one of 4:2:0 and 
mode, and an intra prediction image of a chrominance 4:2:2, a decoding value of the second motion informa 
component is generated based on the second intra pre- tion is generated based on the first motion information, 
diction image generating step and the second intra pre- an inter prediction image of a luminance component is 
diction mode; generated based on the first motion compensation step 

in a case where the chroma format identification informa- and the first motion information, and an interprediction 
tion indicates that the chroma format is 4:4:4, an intra image of a chrominance component is generated based 
prediction image of all color components is generated on the second motion compensation step and the second 
based on the first intra prediction image generating step motion information; 
and the first intra prediction mode; and in a case where the chroma format identification informa 

the moving image signal is decoded by adding the gener- tion indicates that the chroma format is 4:4:4, an inter 
ated intra prediction image to an output obtained in the prediction image of all color components is generated 
prediction error signal decoding step. based on the first motion compensation step and the first 

8. A moving image decoding method of decoding a digital motion compensation information; and 
moving image signal, based on an input of a bit stream gen- the moving image signal is decoded by adding the gener 
erated by Subjecting the digital moving image signal to com- ated interprediction image to an output obtained in the 
pression encoding, the moving image decoding method com- prediction error signal decoding step. 
prising: 9. A moving image encoding method for generating a bit 

a first motion compensation step of generating a first inter stream by Subjecting a digital moving image signal to com 
prediction image with respect to a signal component pression encoding which is performed by transforming and 
corresponding to a luminance component in a case quantizing the digital moving image signal on a block basis, 
where a chroma format of the moving image signal is the moving image encoding method comprising 
one of 4:2:0 and 4:2:2; an encoding step for multiplexing, on the bit stream, iden 

a second motion compensation step of generating a second tification information which indicates whether or not to 
inter prediction image with respect to a signal compo- intra encode all pictures corresponding to the digital 
nent corresponding to a chrominance component in a moving image signal and controls an operation of a 
case where the chroma format of the moving image deblocking filter provided at each boundary between 
signal is one of 4:2:0 and 4:2:2; a variable length decod- blocks serving as units of the transform and 
ing step of decoding chroma format identification infor- quantization. 
mation included in the input bit stream, as information 
on a moving image sequence unit, the chroma format ck 




