
DESCRIPTION 

ENCODING DEVICE, DECODING DEVICE, ENCODING METHOD, AND 

DECODING METHOD 

Field 

5 [0001] 	An embodiment of the present invention relates to 

an encoding method and a decoding method. 

Background 

[0002] 	In recent years, a method of encoding an image 

with markedly improved coding efficiency is recommended as 

10 ITU-T REC. 	H.264 and ISO/IEC 14496-10 	(hereinafter, 

referred to as "H.264") 	in cooperation of ITU-T 

(International Telecommunication Union Telecommunication 

Standardization Sector) and ISO (International Organization 

for Standardization)/ IEC (International Electrotechnical 

15 Commission). 

[0003] 	In H.264, an inter-prediction coding system is 

disclosed in which redundancy in the time direction is 

eliminated to achieve high coding efficiency by making a 

motion compensation prediction of fractional precision 

20 using a coded image as a reference image. 

[0004] 	In addition, a system is proposed in which a 

moving image including a fading or dissolving effect is 

encoded with efficiency higher than that of an inter-

prediction coding system according to ISO/IEC MPEG (Moving 

25 Picture Experts Group)-1, 	2, 	4. 	In this system, 	a motion 

compensation prediction of fractional precision is made for 

an input moving image having luminance and two color 

differences as frames for predicting a change in the 

brightness in the time direction. 	Then, by using an index 

30 representing a combination of a reference image, a 

weighting factor for each luminance and two color 

differences, and an offset for each luminance and two color 

differences, a predicted image is multiplied by the 

weighting factor, and the offset is added thereto. 
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[0005] 	Patent Literature 1: Japanese Laid-open Patent 

Publication No. 2004-7377 

Summary 

Technical Problem 

5 [0006] 	However, in the conventional technology as 

described above, since the index is coded with being 

maintained as direct values, the coding efficiency is 

reduced. 	An object to be solved by the present invention 

is to provide an encoding method and a decoding method 

10 capable of improving the coding efficiency. 

Solution to Problem 

[0007] 	An encoding device according to an embodiment 

includes an index setting unit, an index reconfiguring unit, 

and an entropy encoding unit. The index setting unit sets 

15 an index that represents information of a reference image 

and a weighting factor. 	The index reconfiguring unit 

predicts a reference value of the weighting factor, wherein 

the reference value indicates a factor to be set if a 

difference of pixel value between a reference image and a 

20 target image to be encoded is less than or equal to a 

specific value. 	The entropy encoding unit encodes a 

difference value between the weighting factor and the 

reference value. 

Brief Description of Drawings 

25 [0008] 	FIG. 	1 is a block diagram that illustrates an 

example of an encoding device according to a first 

embodiment. 

FIG. 2 is an explanatory diagram that illustrates an 

example of a predicted coding sequence for a pixel block 

30 according to the first embodiment. 

FIG. 3A is a diagram that illustrates an example of 

the block size of a coding tree block according to the 

first embodiment. 
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FIG. 3B is a diagram that illustrates a specific 

example of the coding tree block according to the first 

embodiment. 

FIG. 3C is a diagram that illustrates a specific 

5 example of the coding tree block according to the first 

embodiment. 

FIG. 3D is a diagram that illustrates a specific 

example of the coding tree block according to the first 

embodiment. 

10 FIG. 4 is a block diagram that illustrates an example 

of a predicted image generating unit according to the first 

embodiment. 

FIG. 5 is a diagram that illustrates an example of the 

relation between motion vectors for a motion compensated 

15 prediction in a bidirectional prediction according to the 

first embodiment. 

FIG. 6 is a block diagram that illustrates an example 

of a multi-frame motion compensation unit according to the 

first embodiment. 

20 FIG. 7 is an explanatory diagram that illustrates an 

example of fixed point precision of a weighting factor 

according to the first embodiment. 

FIG. 8A is a diagram that illustrates an example of WP 

parameter information according to the first embodiment. 

25 FIG. BB is a diagram that illustrates an example of 

the WP parameter information according to the first 

embodiment. 

FIG. 	9 is a diagram that illustrates an example of 

syntax according to the first embodiment. 

30 FIG. 	10 is a diagram that illustrates an example of a 

picture parameter set syntax according to the first 

embodiment. 

FIG. 	11 is a diagram that illustrates an example of a 
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slice header syntax according to the first embodiment. 

FIG. 12 is a diagram that illustrates an example of a 

pred weight table syntax according to the first embodiment. 

FIG. 13 is a diagram that illustrates an example of a 

5 	syntax configuration explicitly representing a prediction 

method according to the first embodiment. 

FIG. 14 is a flowchart that illustrates an example of 

the process of predicting fixed point precision according 

to the first embodiment. 

10 	FIG. 15 is a flowchart that illustrates an example of 

the process of restoring fixed point precision according to 

the first embodiment. 

FIG. 16 is a flowchart that illustrates an example of 

a weighting factor predicting process according to the 

15 	first embodiment. 

FIG. 17 is a flowchart that illustrates an example of 

a weighting factor restoring process according to the first 

embodiment. 

FIG. 18 is a flowchart that illustrates another 

20 	example of a weighting factor predicting process according 

to the first embodiment. 

FIG. 19 is a flowchart that illustrates another 

example of a weighting factor restoring process according 

to the first embodiment. 

25 	FIG. 20 is a flowchart that illustrates an example of 

a prediction process of a color difference signal according 

to the first embodiment. 

FIG. 21 is a flowchart that illustrates an example of 

a restoration process of a color difference signal 

30 	according to the first embodiment. 

FIG. 22 is a flowchart that illustrates another 

example of a prediction process of a weighting factor 

according to the first embodiment. 
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FIG. 23 is a flowchart that illustrates another 

example of the restoration process of a weighting factor 

according to the first embodiment. 

FIG. 24 is a block diagram that illustrates an example 

5 of the configuration of a decoding device according to a 

second embodiment. 

Description of Embodiments 

[0009] 	Hereinafter, embodiments will be described in 

detail with reference to the accompanying drawings. 	An 

10 encoding device and a decoding device according to each 

embodiment presented below may be implemented by hardware 

such as an LSI 	(Large-Scale Integration) 	chip, 	a DSP 

(Digital Signal Processor), 	or an FPGA (Field Programmable 

Gate Array). 	In addition, 	an encoding device and a 

15 decoding device according to each embodiment presented 

below may be implemented by causing a computer to execute a 

program, in other words, by software. 	In description 

presented below, a term "image" may be appropriately 

replaced by a term such as a "video", a "pixel", an "image 

20 signal", 	a "picture", 	or "image data". 

[0010] 	First Embodiment 

In a first embodiment, an encoding device encoding a 

moving image will be described. 

[0011] 	FIG. 	1 is a block diagram that illustrates an 

25 example of the configuration of an encoding device 100 

according to a first embodiment. 

[0012] 	The encoding device 100 divides each frame or 

each field configuring an input image into a plurality of 

pixel blocks and performs predicted encoding of the divided 

30 pixel blocks using encoding parameters input from an 

encoding control unit 111, 	thereby generating a predicted 

image. 	Then, the encoding device 100 generates a 

prediction error by subtracting the predicted image from 
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the input image divided into the plurality of pixels, 

generates encoded data by performing orthogonal 

transformation, and quantization, and then entropy encoding 

for the generated prediction error, and outputs the 

5 generated encoded data. 

[0013] 	The encoding device 100 performs predicted 

encoding by selectively applying a plurality of prediction 

modes that are different from each other in at least one of 

the block size of the pixel block and the method of 

10 generating a predicted image. 	The method of generating a 

predicted image can be largely divided into two types 

including an intra-prediction in which a prediction is made 

within an encoding target frame and an inter-prediction in 

which a motion compensated prediction is made using one or 

15 more reference frames of different time points. 	The intra- 

prediction is also called an internal-screen prediction, an 

internal-frame prediction, or the like, and the inter-

prediction is also called an inter-screen prediction, an 

inter-frame prediction, a motion compensated prediction, or 

20 the like. 

[0014] 	FIG. 2 is an explanatory diagram that illustrates 

an example of a predicted coding sequence for a pixel block 

according to the first embodiment. 	In the example 

illustrated in FIG. 2, 	the encoding device 100 performs 

25 predicted encoding from the upper left side toward the 

lower right side in the pixel block. 	Thus, in an encoding 

processing target frame f, on the left side and the upper 

side of the encoding target pixel block c, pixel blocks p 

that have been completed to be encoded are located. 

30 Hereinafter, 	for the simplification of description, while 

it is assumed that the encoding device 100 performs 

predicted encoding in order illustrated in FIG. 2, 	the 

order in the predicted encoding is not limited thereto. 
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[0015] 	The pixel block represents a unit for processing 

an image and, for example, 	a block having an M x N size 

(here, M and N are natural numbers), a coding tree block, a 

macro block, a sub-block, one pixel, or the like 

5 corresponds thereto. 	In description presented below, 

basically, the pixel block is used as the meaning of a 

coding tree block but may be used as a different meaning. 

For example, in description of a prediction unit, a pixel 

block is used as the meaning of a pixel block of the 

10 prediction unit. 	A block may be referred to as a unit or 

the like. 	For example, a coding block may be referred to 

as a coding unit. 

[0016] 	FIG. 3A is a diagram that illustrates an example 

of the size of a coding tree block according to the first 

15 embodiment. 	The coding tree block, typically, is a pixel 

block of 64 x 64 as illustrated in FIG. 	3A. 	However, the 

coding tree block is not limited thereto but may be a pixel 

block of 32 x 32, a pixel block of 16 x 16, 	a pixel block 

of 8 x 8, 	a pixel block of 4 x 4, 	or the like. 	Here, 	the 

20 coding tree block may not be a square but, for example, may 

be a pixel block of an M x N size 	(here, M # N). 

[0017] 	FIGS. 3B to 3D are diagrams representing specific 

examples of the coding tree block according to the first 

embodiment. 	FIG. 3B represents a coding tree block having 

25 a block size of 64 x 64 	(N = 32). 	Here, 	N represents the 

size of a reference coding tree block. 	The size of a case 

where the coding tree block is divided is defined as N, and 

the size of a case where the coding tree block is not 

divided is defined as 2N. 	FIG. 3C represents a coding tree 

30 block acquired by dividing the coding tree block 

illustrated in FIG. 	3B into a quadtree. 	The coding tree 

block, 	as illustrated in FIG. 	3C, has a quadtree structure. 
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In a case where the coding tree block is divided, as 

illustrated in FIG. 	3C, numbers are attached to four pixel 

blocks after division in the Z scanning order. 

5 

[0018] 	In addition, within each number of the quadtree, 

the coding tree block may be further divided into a 

quadtree. 	Accordingly, the coding tree block may be 

divided in a hierarchical manner. 	In such a case, the 

depth of the division is defined as Depth. 	FIG. 3D 

represents one of the coding tree blocks acquired by 

10 dividing the coding tree block illustrated in FIG. 3B into 

a quadtree, 	and the block size thereof is 32 x 32 	(N = 16). 

The depth of the coding tree block illustrated in FIG. 3B 

is "0", and the depth of the coding tree block illustrated 

in FIG. 3D is "1". 	In addition, 	a coding tree block having 

15 a largest unit is called a large coding tree block, and an 

input image signal is encoded in such a unit in the raster 

scanning order. 

[0019] 	In the description presented below, 	the encoded 

target block or the coding tree block of an input image may 

20 be referred to as a prediction target block or a prediction 

pixel block. 	In addition, 	the encoding unit is not limited 

to the pixel block, but at least one of a frame, a field, 	a 

slice, a line, and a pixel may be used as the encoding unit. 

25 

[0020] 	The encoding device 100, 	as illustrated in FIG. 	1, 

includes: a subtraction unit 101; an orthogonal 

transformation unit 102; a quantization unit 103; an 

inverse quantization unit 104; an inverse orthogonal 

transformation unit 105; an addition unit 106; a predicted 

image generating unit 107; 	an index setting unit 108; a 

30 motion evaluating unit 109; and an encoding unit 110. 	In 

addition, the encoding control unit 111 illustrated in FIG. 

1 controls the encoding device 100 and, 	for example, may be 

implemented by using a CPU 	(Central Processing Unit) or the 
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like. 

[0021] 	The subtraction unit 101 acquires a prediction 

error by subtracting a corresponding predicted image from 

an input image divided into pixel blocks. 	The subtraction 

5 unit 101 outputs the prediction error so as to be input to 

the orthogonal transformation unit 102. 

[0022] 	The orthogonal transformation unit 102 performs 

an orthogonal transformation such as a discrete cosine 

transform (DCT) 	or a discrete sine transform (DST) 	for the 

10 prediction error input from the subtraction unit 101, 

thereby acquiring a transformation coefficient. 	The 

orthogonal transformation unit 102 outputs the 

transformation coefficient so as to be input to the 

quantization unit 103. 

15 [0023] 	The quantization unit 103 performs a quantization 

process for the transformation coefficient input from the 

orthogonal transformation unit 102, thereby acquiring a 

quantization transformation coefficient. 	More specifically, 

the quantization unit 103 performs quantization based on a 

20 quantization parameter designated by the encoding control 

unit 111 and quantization information such as a 

quantization matrix. 	Described in more detail, the 

quantization unit 103 acquires the quantization 

transformation coefficient by dividing the transformation 

25 coefficient by a quantization step size derived based on 

the quantization information. 	The quantization parameter 

represents the fineness of the quantization. 	The 

quantization matrix is used for weighting the fineness of 

the quantization for each component of the transformation 

30 coefficient. 	The quantization unit 103 outputs the 

quantization transformation coefficient so as to be input 

to the inverse quantization unit 104 and the encoding unit 

110. 

9 



[0024] 	The inverse quantization unit 104 performs an 

inverse quantization process for the quantization 

transformation coefficient input from the quantization unit 

103, thereby acquiring a restoration transformation 

5 coefficient. 	More specifically, the inverse quantization 

unit 104 performs inverse quantization based on the 

quantization information used by the quantization unit 103. 

Described in detail, the inverse quantization unit 104 

acquires a restoration transformation coefficient by 

10 multiplying the quantization transformation coefficient by 

the quantization step size derived based on the 

quantization information. 	In addition, the quantization 

information used by the quantization unit 103 is loaded 

from an internal memory, which is not illustrated in the 

15 figure, of the encoding control unit 111 and is used. 	The 

inverse quantization unit 104 outputs the restoration 

transformation coefficient so as to be input to the inverse 

orthogonal transformation unit 105. 

[0025] 	The inverse orthogonal transformation unit 105 

20 performs an inverse orthogonal transformation such as an 

inverse discrete cosine transform (IDCT) or an inverse 

discrete sine transform (IDST) 	for the restoration 

transformation coefficient input from the inverse 

quantization unit 104, thereby acquiring a restoration 

25 prediction error. 	Here, the inverse orthogonal 

transformation performed by the inverse orthogonal 

transformation unit 105 corresponds to an orthogonal 

transformation performed by the orthogonal transformation 

unit 102. 	The inverse orthogonal transformation unit 105 

30 outputs the restoration prediction error so as to be input 

to the addition unit 106. 

[0026] 	The addition unit 106 adds the restoration 

prediction error input from the inverse orthogonal 
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transformation unit 105 and a corresponding predicted image, 

thereby generating a local decoded image. 	The addition 

unit 106 outputs the local decoded image so as to be input 

to the predicted image generating unit 107. 

5 

10 

[0027] 	The predicted image generating unit 107 stores 

the local decoded image input from the addition unit 106 in 

a memory 	(not illustrated in FIG. 	1) 	as a reference image 

and outputs the reference image stored in the memory so as 

to be input to the motion evaluating unit 109. 	In addition, 

the predicted image generating unit 107 generates a 

predicted image by performing a weighted motion compensated 

prediction based on the motion information and WP parameter 

information input from the motion evaluating unit 109. 	The 

predicted image generating unit 107 outputs the predicted 

15 image so as to be input to the subtraction unit 101 and the 

addition unit 106. 

[0028] 	FIG. 	4 is a block diagram that illustrates an 

example of the configuration of the predicted image 

generating unit 107 according to the first embodiment. 	The 

20 predicted image generating unit 107, as illustrated in FIG. 

4, 	includes: a multi-frame motion compensation unit 201; a 

memory 202; a single-directional motion compensation unit 

203; a prediction parameter control unit 204; a reference 

image selector 205; a frame memory 206; and a reference 

25 image control unit 207. 

[0029] 	The frame memory 206 stores the local decoded 

image input from the addition unit 106 as a reference image 

under the control of the reference image control unit 207. 

The frame memory 206 includes a plurality of memory sets 

30 FM1 to FMN 	(here, N ?.. 2) 	used for temporarily storing the 

reference image. 

[0030] 	The prediction parameter control unit 204 

prepares a plurality of combinations each of a reference 
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image number and a prediction parameter as a table based on 

the motion information input from the motion evaluating 

unit 109. 	Here, 	the motion information represents 

information of a motion vector representing the deviation 

5 of a motion that is used for the motion compensated 

prediction, the reference image number, and a prediction 

mode such as a single-directional/bidirectional prediction. 

The prediction parameter represents information relating to 

the motion vector and the prediction mode. 	Then, the 

10 prediction parameter control unit 204 selects a combination 

of a reference number and a prediction parameter used for 

generating a predicted image based on the input image and 

outputs the selected combination so as to allow the 

reference image number to be input to the reference image 

15 selector 205 and allow the prediction parameter to be input 

to the single-directional motion compensation unit 203. 

[0031] 	The reference image selector 205 is a switch that 

changes one of output terminals of the frame memories FM1 

to FMN, which are included in the frame memory 206, to be 

20 switched to based on a reference image number input from 

the prediction parameter control unit 204. 	For example, 

when the reference image number is "0", the reference image 

selector 205 connects the output terminal of the frame 

memory FM1 to the output terminal of the reference image 

25 selector 205, and, 	when the reference image number is N - 1, 

the reference image selector 205 connects the output 

terminal of the frame memory FMN to the output terminal of 

the reference image selector 205. 	The reference image 

selector 205 outputs a reference image stored in the frame 

30 memory of which the output terminal is connected thereto 

from among the frame memories FM1 to FMN included in the 

frame memory 206 so as to be input to the single-

directional motion compensation unit 203 and the motion 
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evaluating unit 109. 

[0032] 	The single-directional predicted motion 

compensation unit 203 performs a motion compensated 

prediction process based on the prediction parameter input 

5 from the prediction parameter control unit 204 and the 

reference image input from the reference image selector 205, 

thereby generating a single-directional predicted image. 

[0033] 	FIG. 	5 is a diagram that illustrates an example 

of the relation between motion vectors for a motion 

10 compensated prediction in a bidirectional prediction 

according to the first embodiment. 	In the motion 

compensated prediction, an interpolation process is 

performed using the reference image, and a single-

directional predicted image is generated based on 

15 deviations of motions of the generated interpolated image 

and the input image from the pixel block located at the 

encoding target position. 	Here, the deviation is a motion 

vector. 	As illustrated in FIG. 	5, 	in the bidirectional 

prediction slice 	(B-slice), a predicted image is generated 

20 by using two types of reference images and a motion vector 

set. 	As the interpolation process, an interpolation 

process of 1/2-pixel precision, an interpolation process of 

1/4-pixel precision, or the like is used, 	and, by 

performing a filtering process for the reference image, a 

25 value of the interpolated image is generated. 	For example, 

in H.264 in which an interpolation up to 1/4-pixel 

precision can be performed for a luminance signal, the 

deviation is represented as four times integer pixel 

precision. 

30 [0034] 	The single-directional predicted motion 

compensation unit 203 outputs a single-directional 

predicted image and temporarily stores the single- 

directional predicted image in the memory 202. 	Here, in a 
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case where the motion information (prediction parameter) 

represents a bidirectional prediction, the multi-frame 

motion compensation unit 201 makes a weighted prediction 

using two types of single-directional predicted images. 

5 Accordingly, the single-directional predicted motion 

compensation unit 203 stores a single-directional predicted 

image corresponding to the first type in the memory 202 and 

directly outputs a single-directional predicted image 

corresponding to the second type to the multi-frame motion 

10 compensation unit 201. 	Here, the single-directional 

predicted image corresponding to the first type will be 

referred to as a first predicted image, and the single-

directional predicted image corresponding to the second 

type will be referred to as a second predicted image. 

15 [0035] 	In addition, two single-directional motion 

compensation units 203 may be prepared and generate two 

single-directional predicted images. 	In such a case, when 

the motion information (prediction parameter) 	represents a 

single-directional prediction, 	the single-directional 

20 motion compensation unit 203 may directly output the first 

single-directional predicted image to the multi-frame 

motion compensation unit 201 as a first predicted image. 

[0036] 	The multi-frame motion compensation unit 201 

makes a weighted prediction by using the first predicted 

25 image input from the memory 202, the second predicted image 

input from the single-directional predicted motion 

compensation unit 203, and the WP parameter information 

input from the motion evaluating unit 109, thereby 

generating a predicted image. 	The multi-frame motion 

30 compensation unit 201 outputs the predicted image so as to 

be input to the subtraction unit 101 and the addition unit 

106. 

[0037] 	FIG. 	6 is a block diagram that illustrates an 
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example of the configuration of the multi-frame motion 

compensation unit 201 according to the first embodiment. 

As illustrated in FIG. 	6, 	the multi-frame motion 

compensation unit 201 includes: a default motion 

5 compensation unit 301; a weighted motion compensation unit 

302; a WP parameter control unit 303; and WP selectors 304 

and 305. 

[0038] 	The WP parameter control unit 303 outputs a WP 

application flag and weighting information based on the WP 

10 parameter information input from the motion evaluating unit 

109 so as to input the WP application flag to the WP 

selectors 304 and 305 and input the weighting information 

to the weighted motion compensation unit 302. 

[0039] 	Here, 	the WP parameter information includes 

15 information of the fixed point precision of the weighting 

factor, a first WP application flag, 	a first weighting 

factor, and a first offset corresponding to the first 

predicted image, and a second WP application flag, a second 

weighting factor, and a second offset corresponding to the 

20 second predicted image. 	The WP application flag is a 

parameter that can be set for each corresponding reference 

image and signal component and represents whether or not a 

weighted motion compensation prediction is made. 	The 

weighting information includes information of the fixed 

25 point precision of the weighting factor, the first 

weighting factor, the first offset, the second weighting 

factor, 	and the second offset. 

30 

[0040] 	Described in detail, when the WP parameter 

information is input from the motion evaluating unit 109, 

the WP parameter control unit 303 outputs the WP parameter 

information with being divided into the first WP 

application flag, the second WP application flag, and the 

weighting information, thereby inputting the first WP 
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application flag to the WP selector 304, inputting the 

second WP application flag to the WP selector 305, and 

inputting the weighting information to the weighted motion 

compensation unit 302. 

5 [0041] 	The WP selectors 304 and 305 change the 

connection ends of the predicted images based on the WP 

application flags input from the WP parameter control unit 

303. 	In a case where the corresponding WP application flag 

is "0", each one of the WP selectors 304 and 305 connects 

10 the output end thereof to the default motion compensation 

unit 301. 	Then, 	the WP selectors 304 and 305 output the 

first and second predicted images so as to be input to the 

default motion compensation unit 301. 	On the other hand, 

in a case where the corresponding WP application flag is 

15 "1", each one of the WP selectors 304 and 305 connects the 

output end thereof to the weighted motion compensation unit 

302. 	Then, 	the WP selectors 304 and 305 output the first 

and second predicted images so as to be input to the 

weighted motion compensation unit 302. 

20 [0042] 	The default motion compensation unit 301 performs 

average processing based on the two single-directional 

predicted images 	(the first and second predicted images) 

input from the WP selectors 304 and 305, thereby generating 

a predicted image. 	More specifically, 	in a case where the 

25 first and second WP application flags are "0"s, the default 

motion compensation unit 301 performs average processing 

based on Numerical Expression 	(1). 

[0043] 	P[x, 	y] 	= Clipl((PLO[x, 	y] 	+ 	PLi[x, 	y] 	+ offset2) 

>> 	(shift2)) 	 (1) 

30 [0044] 	Here, 	P[x, 	y] 	is 	a predicted image, 	PLO[x, 	y] 	is 

a first predicted image, and PLO[x, y] 	is a second 

predicted image. 	In addition, 	offset2 and shift2 are 

parameters of a rounding process in the average processing 
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and are determined based on the internal calculation 

precision of the first and second predicted images. 	When 

the bit precision of the predicted image is L, and the bit 

precision of the first and second predicted images is M (L 

5 ._. M), 	shift2 is formulated by Numerical Expression 	(2), 	and 

offset2 is formulated by Numerical Expression 	(3). 

[0045] 	shift2 	= 	(M - L + 	1) 	 (2) 

[0046] 	offset2 = 	(1 << 	(shift2 	- 1) 	 ( 3 ) 

[0047] 	For example, 	the bit precision of the predicted 

10 image is "8", 	and the bit precision of the first and second 

predicted images is "14", 	shift2 = 7 based on Numerical 

Expression 	(2), 	and offset2 = 	(1 << 6) 	based on Numerical 

Expression 	(3). 

[0048] 	In addition, 	in a case where the prediction mode 

15 represented by the motion information (prediction 

parameter) 	is the single-directional prediction, the 

default motion compensation unit 301 calculates a final 

predicted image using only the first predicted image based 

on Numerical Expression 	(4). 

20 [0049] 	P[x, 	y] 	= Clipl((PLX[x, 	y] 	+ offsetl) 	>> 

(shiftl)) 	 (4) 

[0050] 	Here, 	PLX[x, 	y] 	represents a single-directional 

predicted image 	(first predicted image), and X is an 

identifier representing either "0" or "1" as a reference 

25 list. 	For example, 	PLX[x, 	y] 	is PLO[x, 	y] 	in a case where 

the reference list is "0" and is PL1[x, 	y] 	in a case where 

the reference list is "1". 	In addition, 	offsetl and shiftl 

are parameters for a rounding process and are determined 

based on the internal calculation precision of the first 

30 predicted image. 	When the bit precision of the predicted 

image is L, and the bit precision of the first predicted 

image is M, shiftl is formulated by Numerical Expression 

(5), 	and offsetl is formulated by Numerical Expression 	(6). 
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[0051] 	shiftl = 	(M - L) 	 (5) 

[0052] 	offsetl = 	(1 << 	(shiftl 	- 	1) 	 (6) 

[0053] 	For example, in a case where the bit precision of 

the predicted image is "8", and the bit precision of the 

5 first predicted image is "14", 	shiftl = 6 based on 

Numerical Expression (5), 	and offsetl = 	(1 << 5) based on 

Numerical Expression 	(6). 

[0054] 	The weighted motion compensation unit 302 

performs weighted motion compensation based on the two 

10 single-directional predicted images (the first and second 

predicted images) 	input from the WP selectors 304 and 305 

and the weighting information input from the WP parameter 

control unit 303. 	More specifically, the weighted motion 

compensation unit 302 performs the weighting process based 

15 on Numerical Expression (7) 	in a case where the first and 

second WP application flags are "1"s. 

[0055] 	P[x, 	y] 	= Clipl(HPLO[x, 	y]*woc  + PLl[x, 	y] *wic  + 

(1 << logWDc)) 	>> 	(logWDc  + 	1) ) 	+ 	( (ooc + O 	+ 	1) 	>> 	1) ) 

(7) 

20 [0056] 	Here, woc  represents a weighting factor 

corresponding to the first predicted image, wic  represents 

a weighting factor corresponding to the second predicted 

image, ooc represents an offset corresponding to the first 

predicted image, and oic represents an offset corresponding 

25 to the second predicted image. 	Thereafter, they will be 

referred to as a first weighting factor, a second weighting 

factor, 	a first offset, 	and a second offset respectively. 

logWDc  is a parameter representing fixed point precision of 

each weighting factor. 	In addition, 	a variable C 

30 represents a signal component. 	For example, in the case of 

a YUV spatial signal, a luminance signal is represented by 

C = Y, a Cr color difference signal is represented by C = 

Cr, and a Cb color difference component is represented by C 
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= Cb. 

[0057] 	In addition, 	in a case where the calculation 

precision of the first and second predicted images and the 

calculation precision of the predicted image are different 

5 from each other, the weighted motion compensation unit 302 

realizes a rounding process by controlling logWDc, which is 

fixed point precision, 	as in Numerical Expression 	(8). 

[0058] 	logWD'c  = logWDc  + offset? 	 (8) 

[0059] 	The rounding process can be realized by replacing 

10 logWDc represented in Numerical Expression 	(7) with logWDc  

represented in Numerical Expression 	(8). 	For example, 	in a 

case where the bit precision of the predicted image is "8", 

and the bit precision of the first and second predicted 

images is "14", by resetting logWDc, 	it is possible to 

15 realize a batch rounding process for the calculation 

precision similar to that of shift2 represented in 

Numerical Expression 	(1). 

[0060] 	In addition, 	in a case where the prediction mode 

represented by the motion information (prediction 

20 parameter) 	is a single directional prediction, the weighted 

motion compensation unit 302 calculates a final predicted 

image using only the first predicted image based on 

Numerical Expression 	(9). 

[0061] 	P[x, 	y] 	= Clipl((PLX[x, 	y] *wxc  + 	(1 « logWDc  - 

25 1) ) 	>> 	(logWDc)) 	 (9) 

[0062] 	Here, 	PLX[x, 	y] 	represents a single-directional 

predicted image 	(first predicted image), wxc represents a 

weighting factor corresponding to the single directional 

prediction, and X is an identifier representing either "0" 

30 or "1" as a reference list. 	For example, 	PLX[x, 	y] 	and wxc  

are PLO[x, 	y] 	and woc  in a case where the reference list is 

"0" and are PLl[x, y] 	and wic in a case where the reference 

list is "1". 
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[0063] 	In addition, in a case where the calculation 

precision of the first and second predicted images and the 

calculation precision of the predicted image are different 

from each other, the weighted motion compensation unit 302 

5 realizes a rounding process by controlling logWDc, which is 

fixed point precision, 	as in Numerical Expression 	(8), 

similarly to the case of the bidirectional prediction. 

[0064] 	The rounding process can be realized by replacing 

logWDc  represented in Numerical Expression (7) with logWD'c 

10 represented in Numerical Expression 	(8). 	For example, 	in a 

case where the bit precision of the predicted image is "8", 

and the bit precision of the first predicted images is "14", 

by resetting logWDc, 	it is possible to realize a batch 

rounding process for the calculation precision similar to 

15 that of shiftl represented in Numerical Expression 	(4). 

[0065] 	FIG. 	7 is an explanatory diagram that illustrates 

an example of fixed point precision of a weighting factor 

according to the first embodiment and is a diagram that 

illustrates an example of changes in a moving image having 

20 a brightness change in the time direction and a gray scale 

value. 	In the example illustrated in FIG. 	7, 	an encoding 

target frame is Frame(t), a frame that is one frame before 

the encoding target frame in time is Frame(t - 1), and a 

frame that is one frame after the encoding target frame in 

25 time is Frame(t + 1). 	As illustrated in FIG. 	7, 	in a 

fading image changing from white to black, the brightness 

(gray scale value) 	of the image decreases in accordance 

with elapse of time. 	The weighting factor represents the 

degree of change in FIG. 7, 	and, 	as is apparent from 

30 Numerical Expressions 	(7) 	and 	(9), 	takes a value of "1.0" 

in a case where there is no change in the brightness. 	The 

fixed point precision is a parameter controlling an 

interval width corresponding to a decimal point of the 
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weighting factor, and the weighting factor is 1 << logWpc 

in a case where there is no change in brightness. 

[0066] 	In addition, 	in the case of a single directional 

prediction, various parameters 	(the second WP application 

5 flag, the second weighting factor, and the second offset 

information) corresponding to the second predicted image 

are not used and may be set to initial values determined in 

advance. 

[0067] 	Referring back to FIG. 	1, the motion evaluating 

10 unit 109 performs a motion evaluation between a plurality 

of frames based on an input image and a reference image 

input from the predicted image generating unit 107 and 

outputs the motion information and the WP parameter 

information, thereby inputting the motion information to 

15 the predicted image generating unit 107 and the encoding 

unit 110 and inputting the WP parameter information to the 

predicted image generating unit 107 and the index setting 

unit 	108. 

[0068] 	The motion evaluating unit 109 calculates an 

20 error, 	for example, by calculating differences between an 

input image of a prediction target pixel block and a 

plurality of reference images corresponding to the same 

position as a starting point, 	shifts the position with 

fractional precision, and calculates optimal motion 

25 information using a technique such as block matching for 

finding a block of a minimal error or the like. 	In the 

case of a bidirectional prediction, the motion evaluating 

unit 109 performs block matching including a default motion 

compensation prediction as represented in Numerical 

30 Expressions 	(1) 	and 	(4) 	using the motion information 

derived from the single-directional prediction, thereby 

calculating motion information of the bidirectional 

prediction. 
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[0069] 	At this time, 	the motion evaluating unit 109 can 

calculate the WP parameter information by performing block 

matching including a weighted motion compensation 

prediction as represented in Numerical Expressions 	(7) and 

5 (9). 	In addition, 	for the calculation of the WP parameter 

information, a method of calculating a weighting factor or 

an offset using a brightness gradient of the input image, a 

method of calculating a weighting factor or an offset in 

accordance with the accumulation of a prediction error at 

10 the time of encoding, or the like may be used. 	Furthermore, 

as the WP parameter information, a fixed value determined 

in advance for each encoding device may be used. 

[0070] 	Here, a method of calculating a weighting factor, 

the fixed point precision of the weighting factor, and an 

15 offset from a moving image having a brightness change in 

time will be described with reference to FIG. 	7. 	As 

described above, in the fading image changing from white to 

black as illustrated in FIG. 	7, 	the brightness 	(gray scale 

value) 	of the image decreases in accordance with the elapse 

20 of time. 	The motion evaluating unit 109 can calculate the 

weighting factor by calculating the slope thereof. 

[0071] 	The fixed point precision of the weighting factor 

is information representing the precision of the slope, and 

the motion evaluating unit 109 can calculate an optimal 

25 value based on a distance to the reference image in time 

and the degree of change of the image brightness. 	For 

example, 	in FIG. 	7, 	in a case where the weighting factor 

between Frame(t - 1) 	and Frame(t + 1) 	is 0.75 with 

fractional precision, 	3/4  can be represented in the case of 

30 1/4 precision, and accordingly, 	the motion evaluating unit 

109 sets the fixed point precision to 2 	(1 << 2). 	Since 

the value of the fixed point precision influences on the 

code amount of a case where the weighting factor is encoded, 
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as the value of the fixed point precision, 	an optimal value 

may be selected in consideration of the code amount and the 

prediction precision. 	In addition, the value of the fixed 

point precision may be a fixed value determined in advance. 

5 [0072] 	In addition, 	in a case where the slope is not 

matched, the motion evaluating unit 109 can calculate the 

value of the offset by acquiring a correction value 

(deviation amount) corresponding to the intercept of the 

linear function. 	For example, 	in FIG. 	7, 	in a case where a 

10 weighting factor between Frame(t - 1) 	and Frame(t + 1) 	is 

0.60 with decimal point precision, and the fixed point 

precision is "1" 	(1 << 1), 	there is a high possibility that 

the weighting factor is set to "1" 	(corresponding to 

decimal point precision of 0.50 of the weighting factor). 

15 In such a case, 	since the decimal point precision of the 

weighting factor deviates from 0.60, which is an optimal 

value, by 0.10, 	the motion evaluating unit 109 calculates a 

correction value corresponding thereto based on a maximum 

value of the pixel and is set as the value of the offset. 

20 In a case where the maximum value of the pixel is 255, the 

motion evaluating unit 109 may set a value such as 25 	(255 

x 	0.1). 

[0073] 	In the first embodiment, although the motion 

evaluating unit 109 is represented as one function of the 

25 encoding device 100 as an example, the motion evaluating 

unit 109 is not an essential configuration of the encoding 

device 100, and, 	for example, the motion evaluating unit 

109 may be a device other than the encoding device 100. 	In 

such a case, the motion information and the WP parameter 

30 information calculated by the motion evaluating unit 109 

may be loaded into the encoding device 100. 

[0074] 	The index setting unit 108 receives the WP 

parameter information input from the motion evaluating unit 
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109, checks a reference list (list number) and a reference 

image (reference number), and outputs index information so 

as to be input to the encoding unit 110. 	The index setting 

unit 108 generates the index information by mapping the WP 

5 parameter information input from the motion evaluating unit 

109 into a syntax element to be described later. 

[0075] 	FIGS. 	8A and 8B are diagrams illustrating 

examples of the WP parameter information according to the 

first embodiment. 	An example of the WP parameter 

10 information at the time of P-slice is as illustrated in FIG. 

8A, and an example of the WP parameter information at the 

time of B-slice is as illustrated in FIGS. 	8A and 8B. 	A 

list number is an identifier representing a prediction 

direction. 	The list number has a value of "0" in the case 

15 of a single-directional prediction. 	On the other hand, 	in 

the case of a bidirectional prediction, two types of 

prediction can be used, and accordingly, the list number 

has two values of "0" and "1". 	A reference number is a 

value corresponding to any one of 1 to N represented in the 

20 frame memory 206. 	Since the WP parameter information is 

maintained for each reference list and reference image, in 

a case where there are N reference images, 2N pieces of 

information are necessary at the time of B-slice. 

[0076] 	Referring back to FIG. 	1, 	the encoding unit 110 

25 performs an encoding process of various encoding parameters 

such as the quantization transformation coefficient input 

from the quantization unit 103, the motion information 

input from the motion evaluating unit 109, the index 

information input from the index setting unit 108, and the 

30 quantization information designated by the encoding control 

unit 111, thereby generating encoded data. 	As the encoding 

process, 	for example, there is a Huffman encoding or 

arithmetic coding. 
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[0077] 	Here, 	the encoding parameters are parameters such 

as prediction information representing a prediction method 

or the like, 	information relating to the quantization 

transformation coefficient, and information relating to 

5 quantization that are necessary for a decoding process. 

For example, it may be configured such that an internal 

memory not illustrated in the figure is included in the 

encoding control unit 111, the encoding parameters are 

maintained in the internal memory, and the encoding 

10 parameters of an adjacent pixel block, which has been 

completed to be encoded, is used when a pixel block is 

encoded. 	For example, 	in an intra-prediction of H.264, 

prediction information of a pixel block may be derived from 

the prediction information of an adjacent block that has 

15 been completed to be encoded. 

[0078] 	The encoding unit 110 outputs the generated 

encoded data at appropriate output timing managed by the 

encoding control unit 111. 	Various kinds of information, 

which is output encoded data, 	for example, is multiplexed 

20 by a multiplexing unit not illustrated in the figure or the 

like, is temporarily stored in an output buffer not 

illustrated in the figure or the like, 	and, 	then, 	for 

example, 	is output to a storage system (storage medium) or 

a transmission system (communication line). 

25 [0079] 	The encoding unit 110 includes an entropy 

encoding unit 110A and an index reconfiguring unit 110B. 

[0080] 	The entropy encoding unit 110A performs an 

encoding process such as variable-length coding or 

arithmetic coding process for information that has been 

30 input. 	For example, 	in H.264, 	a context based adaptive 

variable length coding (CAVLC), context based adaptive 

binary arithmetic coding 	(CABAC), or the like is used. 

[0081] 	In order to reduce the code length of a syntax 
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element of the index information input from the index 

setting unit 108, the index reconfiguring unit 110B 

performs a prediction process based on the characteristics 

of the parameters of the syntax element, calculates a 

5 difference between the value 	(direct value) 	of the syntax 

element and a predicted value, and outputs the difference 

to the entropy encoding unit 110A. 	A specific example of 

the prediction process will be described later. 

[0082] 	FIG. 	9 is a diagram that illustrates an example 

10 of syntax 500 used by the encoding device 100 according to 

the first embodiment. 	The syntax 500 illustrates the 

structure of encoded data generated by encoding an input 

image 	(moving image data) 	using the encoding device 100. 

When the encoded data is decoded, a decoding device to be 

15 described later performs a syntax analysis of a moving 

image by referring to a syntax structure that is the same 

as that of the syntax 500. 

[0083] 	The syntax 500 includes three parts including a 

high-level syntax 501, 	a slice-level syntax 502, and a 

20 coding tree level syntax 503. 	The high-level syntax 501 

includes syntax information of an upper layer that has a 

level higher than the slice. 	Here, the slice represents a 

rectangular area or a continuous area included in a frame 

or a field. 	The slice-level syntax 502 includes 

25 information that is necessary for decoding each slice. 	The 

coding tree level syntax 503 includes information that is 

necessary for decoding each coding tree 	(in other words, 

each coding tree block). 	Each of these parts includes more 

detailed syntax. 

30 [0084] 	The high-level syntax 501 includes syntaxes of a 

sequence and a picture level such as a sequence parameter 

set syntax 504, a picture parameter set syntax 505, and an 

adaptation parameter set syntax 506. 
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[0085] 	The slice-level syntax 502 includes a slice 

header syntax 507, a flat weight table syntax 508, 	a slice 

data syntax 509, and the like. 	The flat weight table 

syntax 508 is called from the slice header syntax 507. 

5 [0086] 	The coding tree level syntax 503 includes a 

coding tree unit syntax 510, a transform unit syntax 511, 	a 

prediction unit syntax 512, and the like. 	The coding tree 

unit syntax 510 may have a quadtree structure. 	More 

specifically, the coding tree unit syntax 510 may be 

10 recursively further called as a syntax element of the 

coding tree unit syntax 510. 	In other words, one coding 

tree block may be subdivided into quadtrees. 	In addition, 

the transform unit syntax 511 is included in the coding 

tree unit syntax 510. 	The transform unit syntax 511 is 

15 called from each coding tree unit syntax 510 located at a 

tail end of the quadtree. 	In the transform unit syntax 511, 

information relating to inverse orthogonal transformation, 

quantization, 	and the like is described. 	In the syntaxes, 

information relating to the weighted motion compensation 

20 prediction may be described. 

[0087] 	FIG. 	10 is a diagram that illustrates an example 

of the picture parameter set syntax 505 according to the 

first embodiment. 	Here, weighted_pred_flag, for example, 

is a syntax element representing the validness or 

25 invalidness of a weighted compensation prediction according 

to the first embodiment for a P-slice. 	In a case where the 

weighted_pred_flag is "0", the weighted motion compensation 

prediction according to the first embodiment within the P- 

slice is invalid. 	Accordingly, the WP application flag 

30 included in the WP parameter information is constantly set 

to "0", and the output ends of the WP selectors 304 and 305 

are connected to the default motion compensation unit 301. 

On the other hand, 	in a case where the weighted_pred_flag 
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is "1", the weighted motion compensation prediction 

according to the first embodiment within the P-slice is 

valid. 

[0088] 	As another example, 	in a case where the 

5 weighted_pred_flag is "1", 	the validness or invalidness of 

the weighted motion compensation prediction according to 

the first embodiment may be defined for each local area 

within the slice in the syntax of a lower layer (the slice 

header, the coding tree block, 	the transform unit, the 

10 prediction unit, 	and the like). 

[0089] 	In addition, weighted_bipred_idc, 	for example, 	is 

a syntax element representing the validness or invalidness 

of a weighted compensation prediction according to the 

first embodiment for a B-slice. 	In a case where the 

15 weighted bipred idc is "0", the weighted motion 

compensation prediction according to the first embodiment 

within the B-slice is invalid. 	Accordingly, the WP 

application flag included in the WP parameter information 

is constantly set to "0", and the output ends of the WP 

20 selectors 304 and 305 are connected to the default motion 

compensation unit 301. 	On the other hand, in a case where 

the weighted bipred idc is "1", the weighted motion 

compensation prediction according to the first embodiment 

within the B-slice is valid. 

25 [0090] 	As another example, 	in a case where the 

weighted bipred idc is "1", 	the validness or invalidness of 

the weighted motion compensation prediction according to 

the first embodiment may be defined for each local area 

within the slice in the syntax of a lower layer (the slice 

30 header, the coding tree block, 	the transform unit, and the 

like). 

[0091] 	FIG. 	11 is a diagram that illustrates an example 

of the slice header syntax 507 according to the first 
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embodiment. 	Here, slice-type represents the slice type 	(an 

I-slice, 	a P-slice, 	a B-slice, 	or the like) 	of slice. 	In 

addition, pic_parameter_set_id is an identifier 

representing a picture parameter set syntax 505 to be 

5 referred to. 	num ref idx active override flag is a flag _ 	_ 	_ 	_ 	_ 

representing whether to update the number of valid 

reference images, and, 	in a case where this flag is "1", 

num ref idx 10 active minusl and 

num ref idx 11 active minusl that define the number of 

10 reference images of the reference list may be used. 	In 

addition, pred_weight_table() 	is a function representing 

the pred weight table syntax used for a weighted motion 

compensation prediction, and this function is called in a 

case where the weighted pred flag is "1" in the case of a 

15 P-slice and a case where weighted bipred idc is "1" in the 

case of a B-slice. 

[0092] 	FIG. 	12 is a diagram that illustrates an example 

of the pred weight table syntax 508 according to the first 

embodiment. 	Here, luma_log2_weight_denom represents the 

20 fixed point precision of the weighting factor of the 

luminance signal in a slice and is a value corresponding to 

logWDc represented in Numerical Expression 	(7) 	or 	(9). 	In 

addition, chroma _log2_weight_denom represents the fixed 

point precision of the weighting factor of a color 

25 difference signal in a slice and is a value corresponding 

to logWDc  represented in Numerical Expression 	(7) 	or 	(9). 

chroma _ format _idc is an identifier representing a color 

space, and MONO IDX is a value representing a monochrome 

video. 	In addition, numrefcommonactiveminusl 

30 represents a value that is acquired by subtracting one from 

the number of reference images included in a common list in 

a slice. 

[0093] 	luma weight 10 flag and luma weight 11 flag 
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represent WP application flags of luminance signals 

corresponding to Lists 0 and 1. 	In a case where this flag 

is "1", a weighted motion compensation prediction of the 

luminance signal according to the first embodiment is valid 

5 for all the areas within the slice. 	In addition, 

chroma weight 10 flag and chroma weight 11 flag represent _ 	_ _ 	 _ 	_ _ 

WP application flags of color difference signals 

corresponding to Lists 0 and 1. 	In a case where this flag 

is "1", a weighted motion compensation prediction of a 

10 color difference signal according to the first embodiment 

is valid for all the area within the slice. 

luma weight 10[i] 	and luma weight ll[i] 	are weighting _ 	_ 	 _ 	_ 

factors of the i-th luminance signals managed by Lists 0 

and 1. 	In addition, 	lumaoffset10[i] 	and 

15 luma _ offset _ll[i] are offsets of the i-th luminance signals 

managed by Lists 0 and 1. 	These are values corresponding 

to woe, 	vile, 	ooc, 	oic  represented in Numerical Expression 	(7) 

or 	(9). 	Here, 	C = Y. 

[0094] 	chroma weight 10[i][j] 	and chroma weight ll[i][j] _ 	_ 	 _ 	_ 

20 are weighting factors of the i-th color difference signals 

managed by Lists 0 and 1. 	In addition, 

chroma offset 10[i][j] 	and chroma offset ll[i][j] 	are _ 	_ 	 _ 	_ 

offsets of the i-th color difference signals managed by 

25 

Lists 0 and 1. 	These are values corresponding to woe,  w1c, 

00c, 	oic represented in Numerical Expression 	(7) 	or 	(9). 

Here, C = Cr or Cb. 	In addition, 	j represents a component 

of the color difference, and, 	for example, 	in the case of a 

signal of YUV 4 	: 2 	: 	0, 	j = 0 represents a Cr component, 

and j= 1 represents a Cb component. 

30 [0095] 	Here, a method of predicting each syntax element 

relating to the weighted prediction in the syntax 

configuration will be described in detail. 	The prediction 

of the syntax element is performed by the index 
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reconfiguring unit 110B. 	FIG. 	13 is a diagram that 

illustrates an example of the syntax configuration 

explicitly representing a prediction method according to 

the first embodiment. 	In the example illustrated in FIG. 

5 13, while each syntax element of which the prediction has 

been introduced is denoted by attaching a prefix "delta", 

the syntax configuration basically has the same constituent 

elements as the syntax configuration illustrated in FIG. 	12. 

[0096] 	First, 	an inter-signal prediction method of 

10 luma_log2_weight_denom and chroma_log2_weight_denom 

representing the fixed point precision of the weighting 

factor will be described. 	The index reconfiguring unit 

110B performs the inter-signal prediction process of 

luma log2_weight denom and  chroma_log2_weight_denom using _ 	 _  

15 Numerical Expression (10) 	and performs a restoration 

process using Numerical Expression 	(11). 	Here, 	as 

illustrated in FIGS. 	12 and 13, 	since 

luma log2 weight denom is defined first, 

chroma_log2_weight_denom is predicted based on the value of 

20 luma log2 weight denom. _ 	_ 	_ 

[0097] 	delta chroma log2 weight denom = 

(chroma_log2_weight_denom - luma_log2_weight_denom) 	(10) 

	

[0098] 	chroma log2 weight denom = 

log2 weight denom) (luma log2 weight denom + delta chroma_log2_weight_denom) 

	

_ 	_ 	_ 	 _ 	_ 	_ 	_ 

25 (11) 

[0099] 	FIG. 	14 is a flowchart that illustrates an 

example of the process of predicting 

chroma log2 weight denom according to the first embodiment. 

[0100] 	First, 	the index reconfiguring unit 110B derives 

30 luma _ log2_weight _denom set in the index information as a 

predicted value 	(Step S101). 

[0101] 	Subsequently, the index reconfiguring unit 110B 

subtracts luma log2 weight denom from 
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chroma _ log2 _ weight _denom (Step S102) and sets a difference 

value thereof as delta chroma log2 weight denom in the _ 	_ 	_ 	_ 
index information 	(Step S103). 

[0102] 	FIG. 	15 is a flowchart that illustrates an 

5 example of the process of restoring 

chroma _ log2 _ weight _denom according to the first embodiment. 

[0103] 	First, 	the index reconfiguring unit 110B derives 

luma _ log2 _ weight _denom that has already been set in the 

index information as a predicted value 	(Step S201). 

10 [0104] 	Subsequently, the index reconfiguring unit 110B 

adds luma_log2_weight_denom to 

delta _ chroma _ log2 _ weight _denom (Step S202) and sets an 

added value in the index information as 

chroma _ log2 _ weight _denom (Step S203). 

15 [0105] 	In a fading effect, 	generally, 	since there are a 

small number of cases in which changes in time are made 

differently for each color space, the fixed point precision 

for each signal component has strong correlation with a 

luminance component and a color difference component. 

20 Accordingly, by making a prediction inside the color space 

as described above, the amount of information representing 

the fixed point precision can be reduced. 

[0106] 	In Numerical Expression 	(10), 	although the 

luminance component is subtracted from the color difference 

25 component, the color difference component may be subtracted 

from the luminance component. 	In such a case, Numerical 

Expression 	(11) may be changed in accordance with Numerical 

Expression 	(10). 

[0107] 	Next, 	a method of predicting luma_weight_lx[i] 

30 and chroma _ weight _lx[i][j] 	representing weighting factors 

of the luminance and the color difference signal will be 

described. 	Here, x is an identifier representing "0" or 

"1". 	The values of luma weight lx[i] 	and 
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chroma _ weight _lx[i][j] 	increase or decrease in accordance 

with the values of luma log2 weight denom and 

chroma log2 weight denom. 	For example, in a case where the 

value of luma log2 weight denom is "3", luma weight lx[i] _ 	_ 	_ 	 _ 	_ 

5 is 	(1 << 3) 	in a case where no change in brightness is 

assumed. 	On the other hand, in a case where the value of 

luma log2_weight denom is "5", 	luma weight_lx[i] 	is 	(1 << _ 	 _ 	 _ 

5) 	in a case where no change in brightness is assumed. 

[0108] 	Accordingly, the index reconfiguring unit 110B 

10 performs a prediction process with a weighting factor of a 

case where there is no change in brightness being used as a 

reference coefficient 	(default value). 	More specifically, 

the index reconfiguring unit 110B performs a prediction 

process of luma weight lx[i] 	using Numerical Expressions 

15 (12) 	and 	(13) 	and performs a restoration process using 

Numerical Expression 	(14). 	Similarly, 	the index 

reconfiguring unit 110B performs a prediction process of 

chroma weight lx[i] using Numerical Expressions 	(15) 	and 

(16) 	and performs a restoration process using Numerical 

20 Expression 	(17). 

[0109] 	delta luma weight lx[i] 	= 	(luma weight lx[i] 	- 

default luma weight lx) 	 (12) 

[0110] 	default luma weight lx = 	(1 << 

luma _log2_weight_denom) 	 (13) 

25 [0111] 	luma weight lx[i] 	= 	(default luma weight lx + _ 	_ 	 _ 	_ 	_ 

delta luma weight lx[i]) 	 (14) 

[0112] 	delta chroma weight lx[i][j] 	= _ 	_ 	_ 

(chroma weight lx[i][j] 	- default chroma weight lx) 	(15) _ 	_ 	 _ 	_ 	_ 

[0113] 	default chroma weight lx = (1 << 

30 chroma log2 weight denom) 	 (16) 

[0114] 	chroma _ weight _lx[i][j] 	= 

(default_chroma_weight_lx + delta_chroma_weight_lx[i][j]) 

(17) 
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[0115] 	Here, default_luma_weight_lx, 

default _ chroma _ weight _lx are default values of a case where 

there is no brightness change in the luminance component 

and the color difference component. 

5 [0116] 	FIG. 	16 is a flowchart that illustrates an 

example of the processes of predicting luma weight lx[i] 

according to the first embodiment. 

[0117] 	First, 	the index reconfiguring unit 110B derives 

luma _ log2 _ weight _denom set in the index information (Step 

10 S301) and calculates default _ luma _ weight _lx as a predicted 

value 	(Step S302). 

[0118] 	Subsequently, the index reconfiguring unit 110B 

subtracts default luma weight lx from luma weight lx[i] _ 	_ 	_ 	 _ 	_ 

(Step 5303) 	and sets a difference value thereof in the 

15 index information as delta _ luma _ weight _lx[i] 	(Step S304). 

[0119] 	By repeating this process in correspondence with 

the number of reference images, the prediction process can 

be applied to lumaweightlx[i]. 

[0120] 	FIG. 	17 is a flowchart that illustrates an 

20 example of the process of restoring luma_weight_lx[i] 

according to the first embodiment. 

[0121] 	First, 	the index reconfiguring unit 110B derives 

delta luma weight lx[i] that has already been set in the 

index information 	(Step 5401) 	and calculates 

25 default _ luma _ weight _lx as a predicted value 	(Step S402). 

[0122] 	Subsequently, the index reconfiguring unit 110B 

adds delta luma weight lx[i] to default luma weight lx _ 	_ 	_ 	 _ 	_ 	_ 

(Step 5403) and sets an added value thereof in the index 

information as luma weight lx[i] 	(Step S404). 

30 [0123] 	While the flowchart for the luminance component 

has been illustrated here, 	a prediction process and a 

restoration process can be similarly realized for the color 

difference component 	(chroma_weight_lx[i][j]). 
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[0124] 	An image including a fading effect fades at a 

specific fading change point, and there are many cases 

where the other images are ordinary natural images or 

images having no fading effect. 	In such a case, 	there are 

5 many cases where the weighting factor takes a case where 

there is no change in brightness. 	Accordingly, an initial 

value of a case where there is no change in brightness is 

derived based on the fixed point precision and is used as a 

predicted value, whereby the code amount of the weighting 

10 factor can be reduced. 

[0125] 	In addition, the predicted values of the 

weighting factors 	(luma weight lx[i] 	and 

chroma weight lx[i][j]) 	of the luminance and the color 

difference signal may be derived based on other reference 

15 numbers or other POC numbers. 	In such a case, when a 

reference number closest to the encoding target slice is 

base _idx, the index reconfiguring unit 110B performs a 

prediction process of luma_weight_lx[i] using Numerical 

Expression (18) 	and performs a restoration process thereof 

20 using Numerical Expression 	(19). 	Similarly, 	the index 

reconfiguring unit 110B performs a prediction process of 

chroma_ weight _lx[i][j] using Numerical Expression 	(20) 	and 

performs a restoration process thereof using Numerical 

Expression 	(21). 

25 [0126] 	delta luma weight lx[i] 	= 	(luma weight lx[i] 	- _ 	_ 	_ 	 _ 	_ 

luma weight lx[base idx]) 	 (18) _ 	_ 	_ 

[0127] 	luma weight lx[i] 	= 	(delta luma weight lx[i] 	+ _ 	_ 	 _ 	_ 	_ 

luma weight lx[base idx]) 	 (19) 

[0128] 	delta chroma weight lx[i][j] 	= _ 	_ 	_ 

30 (chroma weight lx[i][j] 	- chroma weight lx[base idx][j]) _ 	_ 	 _ 	_ 	_ 

(20) 

[0129] 	chroma weight lx[i][j] 	= 

(delta chroma weightlx[i][j] 	+ 
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chroma weight lx[base idx][j]) 	 (21) 

[0130] 	Here, 	in Numerical Expressions 	(18) 	and 	(20), 	i # 

base _idx. 	For the weighting factor of the reference number 

represented by base_idx, Numerical Expressions 	(18) 	and 

5 (20) 	cannot be used, 	and accordingly, Numerical Expressions 

(12), 	(13), 	(15), 	and 	(16) 	may be used. 

[0131] 	FIG. 	18 is a flowchart that illustrates another 

example of the prediction process of luma_weight_lx[i] 

according to the first embodiment. 

10 [0132] 	First, 	the index reconfiguring unit 110B sets 

baseidx representing a reference number that is a reference 

(Step S501). 	Here, 	the value of baseidx is provisionally 

assumed to be "0". 

[0133] 	Subsequently, 	the index reconfiguring unit 110B 

15 derives luma weight lx[baseidx] from the index information 

as a predicted value based on baseidx 	(Step S502). 	In 

addition, 	luma weight lx[baseidx] of the index information 

represented by baseidx, 	for example, is not predicted but 

is encoded as a direct value. 

20 [0134] 	Subsequently, 	the index reconfiguring unit 110B 

subtracts luma weight lx[baseidx] 	from  luma_weight_lx[i] _ 	_  

(Step S503) 	and sets a difference value thereof as 

delta _ luma _ weight _lx[i] 	in the index information (Step 

S504). 

25 [0135] 	By repeating this process in correspondence with 

the number of reference images, the prediction process can 

be applied to luma weight lx[i] 	other than baseidx. 

[0136] 	FIG. 	19 is a flowchart that illustrates another 

example of the process of restoring luma_weight_lx[i] 

30 according to the first embodiment. 

[0137] 	First, 	the index reconfiguring unit 110B sets 

baseidx representing a reference number that is a reference 

(Step S601). 	Here, the value of baseidx is provisionally 
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assumed to be "0". 

[0138] 	Subsequently, 	the index reconfiguring unit 110B 

derives luma weight lx[baseidx] from the index information 

as a predicted value based on baseidx 	(Step S602). 	In 

5 addition, 	luma weight lx[baseidx] of the index information 

represented by baseidx, 	for example, is not predicted but 

is encoded as a direct value. 

[0139] 	Subsequently, 	the index reconfiguring unit 110B 

adds delta luma weight lx[i] to luma weight lx[baseidx] _ 	_ 	_ 	 _ 	_ 

10 (Step 5603) 	and sets an added value thereof as 

luma _ weight _lx[i] 	in the index information 	(Step S604). 

[0140] 	While the flowchart for the luminance component 

has been illustrated here, 	a prediction process and a 

restoration process can be similarly realized for the color 

15 difference component 	(chroma_weight_lx[i][j]). 	In addition, 

while the prediction method and the restoration method of 

luma _ weight _lx[i] have been described as an example, 

luma offset lx[i] can be similarly predicted and restored. 

[0141] 	In addition, 	the predicted values of the 

20 weighting factors 	((luma weight lx[i] 	and 

chroma weight lx[i][j]) 	of the luminance and the color 

difference signal may be derived using a distance between 

the encoding target and the reference slice. 	In such a 

case, the index reconfiguring unit 110B performs a 

25 prediction process of luma weight lx[i] using Numerical 

Expression 	(22) and performs a restoration process thereof 

using Numerical Expression 	(23). 	Similarly, the index 

reconfiguring unit 110B performs a prediction process of 

chroma weight lx[i][j] 	using Numerical Expression 	(24) 	and 

30 performs a restoration process thereof using Numerical 

Expression 	(25). 

[0142] 	delta luma weight lx[i] 	= 	(luma weight lx[i] 	- _ 	_ 	 _ 	_ 

luma weight lx[i - 1]) 	 (22) 
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[0143] 	luma weight lx[i] 	= 	(delta luma weight lx[i] 	+ _ 	_ 	 _ 	_ 	_ 

luma weight lx[i - 1]) 	 (23) 

[0144] 	delta chroma weight lx[i][j] 	= _ 	_ 	_ 

(chroma weight lx[i][j] 	- chroma weight lx[i - 1][j]) 	(24) _ 	_ 	 _ 	_ 

5 [0145] 	chroma weight lx[i][j] 	= 

(delta chroma weight lx[i][j] 	+ chroma weight lx[i - 1][j]) _ 	_ 	_ 	 _ 	_ 

(25) 

[0146] 	Here, 	in Numerical Expressions 	(22) 	and 	(24), 	i # 

0. 

10 [0147] 	In addition, 	since these prediction and 

restoration processes are the same as those of the 

flowchart illustrated in FIGS. 	18 and 19 by introducing the 

(i - 1)-th value 	(i # 0) 	in baseidx, 	description thereof 

will not be presented. 	While the flowchart for the 

15 luminance component has been represented here, the 

prediction process and the restoration process can be 

similarly realized for the color difference component 

(chroma weight lx[i][j]). 	.Furthermore, 	while the 

prediction method and the restoration method of 

20 luma _ weight _lx[i] have been described as an example, 

luma offset lx[i] 	also can be similarly predicted and 

restored. 

[0148] 	There are many cases where, 	as a reference slice 

that can be referred to by the encoding target slice, a 

25 slice that is close to the encoding target slice in terms 

of a distance in time or space is set from the viewpoint of 

the encoding efficiency. 	Here, 	since luminance changes of 

slices that are continuous in distance in time have a high 

correlation, the correlations relating to a distance in 

30 time between the weighting factors and the offsets are also 

high. 	Thus, by using the weighting factor and the offset 

value of the reference slice serving as a reference, a 

weighting factor and an offset value of a reference slice 
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that is different therefrom in time are predicted, whereby 

the code amount can be efficiently reduced. 	In addition, 

since there are many cases where reference slices that are 

the same in space take weighting factors and offset values 

5 that are the same, by introducing a prediction for the same 

reason, the code amount can be reduced. 

[0149] 	Next, 	a prediction method of 

chroma_offset_lx[i][j] 	representing an offset of the color 

difference signal will be described. 	In the color space of 

10 YUV, a color difference component represents a color using 

the amount of a deviation from a median value. 	Accordingly, 

the amount of change based on a change in brightness with 

the median value considered can be set as a predicted value 

using a weighting factor. 	More specifically, the index 

15 reconfiguring unit 1108 performs a prediction process of 

chroma_offset_lx[i][j] 	using Numerical Expressions 	(26) 	and 

(27) 	and performs a restoration process using Numerical 

Expression 	(28). 

[0150] 	delta chroma offset lx[i][j] 	= _ 	_ 	_ 

20 (chroma_offset_lx[i][j] 	+ 	((MED * chroma_weight_lx[i][j]) 

>> chroma _ log2 _ weight _denom) 	- MED) 	 (26) 

[0151] 	MED = 	(MaxChromaValue >> 1) 	 (27) 

[0152] 	Here, MaxChromaValue represents maximal 

brightness at which a color different signal is obtained. 

25 For example, in the case of an 8-bit signal, MaxChromaValue 

is 255, 	and MED is 128. 

[0153] 	chroma_offset_lx[i][j] 	= 

(delta_chroma_offset_lx[i][j] 	- 	((MED * 

chroma weight lx[i][j]) 	>> chroma log2 weight denom) 	+ MED) _ 	_ 	 _ 	_ 	_ 

30 (28) 

[0154] 	FIG. 	20 is a flowchart that illustrates an 

example of the prediction process of chroma_offset_lx[i][j] 

according to the first embodiment. 
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[0155] 	First, the index reconfiguring unit 110B derives 

chroma _ log2 _ weight _denom set in the index information (Step 

S701). 

[0156] 	Subsequently, 	the index reconfiguring unit 110B 

5 derives chroma _ offset _lx[i][j] 	set in the index information 

(Step S702). 

[0157] 	Subsequently, 	the index reconfiguring unit 110B 

derives a median value of maximal values (maximum signals) 

of color difference signals 	(Step S703). 

10 [0158] 	Subsequently, 	the index reconfiguring unit 110B 

derives delta _ chroma _ offset _lx[i][j] 	and sets 

delta _ chroma _ offset _lx[i][j] 	in the index information 	(Step 

S704). 

[0159] 	FIG. 	21 is a flowchart that illustrates an 

15 example of a restoration process of chroma_offset_lx[i][j] 

according to the first embodiment. 

[0160] 	First, the index reconfiguring unit 110B derives 

chroma _ log2 _ weight _denom that has already been set in the 

index information 	(Step S801). 

20 [0161] 	Subsequently, the index reconfiguring unit 110B 

derives chroma _ offset _lx[i][j] 	set in the index information 

(Step S802). 

[0162] 	Subsequently, 	the index reconfiguring unit 110B 

derives a median value of maximal values 	(maximum signals) 

25 of color difference signals 	(Step S803). 

[0163] 	Subsequently, 	the index reconfiguring unit 110B 

derives chroma _ offset _lx[i][j] 	and sets 

chroma _ offset _lx[i][j] 	in the index information 	(Step S804). 

[0164] 	By introducing a predicted value acquired by 

30 considering the amount of a deviation from the median value 

using the signal characteristics of the color difference 

signal, the code amount of the offset value of the color 

difference signal can be smaller than that of a case where 

40 



the offset value is directly encoded. 

[0165] 	Next, a technique of deriving predicted values of 

the weighting factor and the fixed point precision using 

method of deriving WP parameters of an implicit weighted 

5 prediction in a weighted prediction defined in H.264 or the 

like will be described. 	In the implicit weighted 

prediction of H.264, 	a weighting factor is derived in 

accordance with a distance 	(a time ratio of the POC number) 

in time between reference slices 	(the offset becomes zero). 

10 The distance in time between the reference slices is 

acquired by deriving distances between an encoding target 

slice and the reference slices based on the POC numbers, 

and the weighting factor is determined based on the ratio 

of the distances. 	At this time, the fixed point precision 

15 is .set to a fixed value of "5". 

[0166] 	For example, 	in H.264, 	the weighting factor is 

derived in accordance with a pseudo code represented in 

Numerical Expression 	(29). 

[0167] 	td = Clip3(-128, 	127, 	POCA - POCB) 

20 tb = Clip3(-128, 	127, 	POCT - POCA) 

tx 	= 	(td 	! 	= 	0) 	? 	((16384 	+ 	abs(td/2))/td) 	: 	(0) 

DistScaleFactor = Clip3(-1024, 	1023, 	(tb * tx + 32) 	>> 

6) 

implicit_luma_weight_10[i] = 64 - 	(DistScaleFactor >> 

25 2) 

implicit_luma_weight_ll[i] = DistScaleFactor >> 2 	(29) 

[0168] 	Here, 	POCA represents a POC number of a reference 

image A corresponding to List 1, POCB represents a POC 

number of a reference image B corresponding to List 0, and 

30 POCT represents a POC number of a prediction target image. 

In addition, Clip3(L, M, N) 	is a function for performing a 

clipping process such that a last argument N does not 

exceed a range of a minimal value L and a maximal value M 
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represented by the first two arguments. 	An abs() 	function 

is a function for returning an absolute value of an 

argument. 	In addition, td and tb represent time ratios, td 

represents a difference between a POC number of a reference 

5 image corresponding to List 1 and a POC number of a 

reference image corresponding to List 0, and tb represents 

a difference between a POC number of the prediction target 

image and a POC number of the reference image corresponding 

to List 0. 	Based on such values, a scaling variable 

10 DistScaleFactor in the distance of the weighting factor is 

derived. 	Based on DistScaleFactor, weighting factors 

(implicit_luma_weight_10[1] 	and implicit_luma_weight_11[i]) 

corresponding to Lists 0 and 1 are derived. 	In addition, 

the color difference signal is similarly set. 	The index 

15 reconfiguring unit 110B predicts the fixed point precision 

based on Numerical Expression 	(30) by using the fixed point 

precision implicit_log2_weight_denom derived here. 

[0169] 	delta luma log2 weight denom = _ 	_ 	_ 

(luma log2 weight denom - implicit log2 weight denom) 	(30) _ 	_ 	 _ 	_ 	_ 
20 [0170] 	In addition, 	the fixed point precision of the 

color difference signal can be predicted using Numerical 

Expression (30). 	This value is restored by using Numerical 

Expression 	(31). 

[0171] 	luma log2 weight denom = _ 	_ 	_ 

25 (delta luma log2 weight denom + implicit log2 weight denom) _ 	_ 	_ 	_ 	 _ 	_ 	_ 

(31) 

[0172] 	In addition, 	the fixed point precision of the 

color difference signal can be restored using the same 

method represented in Numerical Expression 	(31). 

30 [0173] 	Next, 	an equation for predicting the weighting 

factor will be described. 	When an implicit weighting 

factor is implicit_luma_weight_lx[i], 	the index 

reconfiguring unit 110B predicts a weighting factor 
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luma _ weight _lx[i] using Numerical Expression 	(32) 	and 

restores the weighting factor using Numerical Expression 

(33). 

[0174] 

5 if(luma log2 weight denom > = implicit log2 weight denom){ _ 	_ 	_ 	 _ 	_ 	_ 
norm_denom = (luma log2 weight denom - _ 	_ 	_ 

implicit_log2_weight_denom) 

delta luma weight lx[i] 	= 	(luma weight lx[i] 	- _ 	_ 	_ 	 _ 	_ 

(implicit_luma_weight_lx[i] 	<< norm denom)) 

10 } 

else{ 

norm_denom = (implicit log2 weight denom - _ 	_ 	_ 

luma log2 weight denom) _ 	_ 	_ 

delta luma weight lx[i] 	= 	(luma weight lx[i] 	- _ 	_ 	_ 	 _ 	_ 
15 (implicit_luma_weight_lx[i] 	>> norm_denom)) 

} 	 (32) 

[0175] 	Here, 	the index reconfiguring unit 110B corrects 

the weighting factor based on whether the implicit weighted 

prediction is larger or smaller than the fixed point 

20 precision and uses the corrected weighting factor for the 

prediction. 

[0176] 

if(luma_log2_weight_denom >= implicit_log2_weight_denom){ 

norm_denom = (luma log2 weight denom - _ 	_ 	_ 

25 implicit_log2_weight_denom) 

luma weight lx[i] 	= 	(delta luma weight lx[i] 	+ _ 	_ 	 _ 	_ 	_ 

(implicit_luma_weight_lx[i] 	<< norm_denom)) 

1 

else{ 

30 norm_denom = (implicit log2 weight denom - _ 	_ 	_ 

luma log2 weight denom) _ 	_ 	_ 

	

luma weight lx[i] 	= 	(delta luma weight lx[i] 	+ _ 	_ 	 _ 	_ 	_ 

(implicit_luma_weight_lx[i] 	>> norm_denom)) 
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} 	 (33) 

[0177] 	In Numerical Expression 	(32), while an example of 

the weighting factor of the luminance component is 

represented, by using the same method for the color 

5 difference component, a predicted value can be derived. 

[0178] 	FIG. 22 is a flowchart that illustrates another 

example of a prediction process of luma_weight_lx[i] 

according to the first embodiment. 

[0179] 	First, 	the index reconfiguring unit 110B derives 

10 luma _ log2 _ weight _denom set in the index information (Step 

S901). 

[0180] 	Subsequently, the index reconfiguring unit 110B 

derives implicit_log2_weight_denom and 

implicit luma weight lx[i] 	in accordance with the method of 

15 deriving an implicit weighted prediction of H.264 	(Steps 

S902 and S903). 

[0181] 	Subsequently, the index reconfiguring unit 110B 

determines whether luma_log2_weight_denom is 

implicit_log2_weight_denom or more (Step S904). 

20 [0182] 	In a case where luma log2 weight denom is _ 	_ 	_ 

implicit_log2_weight_denom or more (Yes in Step S904), the 

index reconfiguring unit 110B subtracts 

implicit_log2_weight_denom from luma_log2_weight_denom 

(Step 5905) 	and shifts implicit luma weight lx[i] 	to the 

25 left side by an amount corresponding to the subtracted 

value, 	thereby deriving a predicted value 	(Step S906). 

[0183] 	On the other hand, 	in a case where 

luma log2 weight denom is not implicit log2 weight denom or _ 	_ 	_ 	 _ 	_ 	_ 

more 	(No in Step S904), 	the index reconfiguring unit 110B 

30 subtracts luma log2 weight denom from implicit 

_ log2 _ weight _denom (Step 5907) 	and shifts 

implicit_luma_weight_lx[i] 	to the right side by an amount 

corresponding to the subtracted value, thereby deriving a 
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predicted value 	(Step S908). 

[0184] 	Subsequently, 	the index reconfiguring unit 110B 

subtracts the derived predicted value from 

luma _ weight _lx[i] 	(Step 5909) 	and sets the subtracted value 

5 (difference value) 	in the index information 	(Step S910). 

[0185] 	FIG. 	23 is a flowchart that illustrates another 

example of the restoration process of luma_weight_lx[i] 

according to the first embodiment. 

[0186] 	First, 	the index reconfiguring unit 110B derives 

10 luma_log2_weight_denom that has already been set in the 

index information 	(Step S1001). 

[0187] 	Subsequently, 	the index reconfiguring unit 110B 

derives implicit_log2_weight_denom and 

implicit_luma_weight_lx[i] 	in accordance with the method of 

15 deriving an implicit weighted prediction of H.264 	(Steps 

S1002 and S1003). 

[0188] 	Subsequently, 	the index reconfiguring unit 110B 

determines whether luma_log2_weight_denom is 

implicit_log2_weight_denom or more (Step S1004). 

20 [0189] 	In a case where    luma_log2_weight_denom is 

implicit_log2_weight_denom or more 	(Yes in Step S1004), the 

index reconfiguring unit 110B subtracts 

implicit_log2_weight_denom from luma_log2_weight_denom 

(Step 51005) 	and shifts implicit_luma_weight_lx[i] to the 

25 left side by an amount corresponding to the subtracted 

value, thereby deriving a predicted value 	(Step S1006). 

[0190] 	On the other hand, 	in a case where 

luma_log2_weight_denom     is not implicit log2 weight denom or _ 	_ 	_ 
more 	(No in Step S1004), 	the index reconfiguring unit 110B 

30 subtracts    luma_log2_weight_denom from 

implicit_log2_weight_denom (Step S1007) 	and shifts 

implicit_luma_weight_lx[i] 	to the right side by an amount 

corresponding to the subtracted value, thereby deriving a 
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predicted value 	(Step S1008). 

[0191] 	Subsequently, the index reconfiguring unit 110B 

adds the derived predicted value to delta_luma_weight_lx[i] 

(Step S1009) 	and sets the added value thereof in the index 

5 information 	(Step S1010). 

[0192] 	A plurality of the prediction methods described 

above may not only be used independently but also be used 

in a combined manner. 	For example, by combining Numerical 

Expressions 	(10), 	(12) 	and 	(13), 	(15) 	and 	(16), 	and 	(26) 

10 and (27) or the like, the code amount of the syntax element 

of the index information can be efficiently reduced. 

[0193] 	As above, 	according to the first embodiment, the 

index setting unit 108 outputs index information in which 

the WP parameter information is mapped into a corresponding 

15 syntax configuration, and the index reconfiguring unit 110B 

predicts a redundant representation of the syntax element 

based on the information encoded within the slice. 

Therefore, according to the first embodiment, the code 

amount can be smaller than that of a case where the syntax 

20 element is directly (direct value) 	encoded. 

[0194] 	Here, 	based on the order of definition 	(order of 

encoding) of the syntax elements used in the encoding 

target slice, by deriving a predicted value as an inter-

screen correlation from a syntax element that has been 

25 completed to be encoded or deriving a predicted value from 

a default value acquired by assuming no change in 

brightness, a prediction taking advantage of the 

characteristics of the syntax elements can be made. 	As a 

result, an advantage of reducing the overhead that is 

30 necessary for encoding the syntax element is acquired. 

[0195] 	In addition, between rows of the syntax table 

illustrated in FIGS. 	10 to 13 according to the first 

embodiment as examples, a syntax element not defined in 
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this embodiment may be inserted, or a description relating 

to the other conditional branch may be included. 

Furthermore, the syntax table may be divided into a 

plurality of tables, or a plurality of the syntax tables 

5 may be integrated. 	In addition, the term of each syntax 

element represented as an example may be arbitrarily 

changed. 

[0196] 	As described above, 	the encoding device 100 

according to the first embodiment solves a problem of 

10 decreasing the encoding efficiency by eliminating the 

spatial redundancy using correlations between parameters of 

information to be encoded. 	The encoding device 100 can 

reduce the code amount compared to that of a conventional 

configuration in which syntax elements used in the weighted 

15 motion compensated prediction are directly (direct values) 

encoded. 

[0197] 	Second Embodiment 

In a second embodiment, a decoding device decoding 

encoded data encoded by the encoding device according to 

20 the first embodiment will be described. 

[0198] 	FIG. 	24 is a block diagram that illustrates an 

example of the configuration of a decoding device 800 

according to the second embodiment. 

[0199] 	The decoding device 800 decodes encoded data 

25 stored in an input buffer not illustrated in the figure or 

the like into a decoded image and outputs the decoded image 

to an output buffer not illustrated in the figure as an 

output image. 	The encoded data, 	for example, is output 

from the encoding device 100 illustrated in FIG. 1 or the 

30 like and is input to the decoding device 800 through a 

storage system, 	a transmission system, 	a buffer, or the 

like not illustrated in the figure. 

[0200] 	The decoding device 800, 	as illustrated in FIG. 

47 



24, 	includes: a decoding unit 801, 	an inverse quantization 

unit 802; an inverse orthogonal transformation unit 803; an 

addition unit 804; a predicted image generating unit 805; 

and an index setting unit 806. 	The inverse quantization 

5 

10 

unit 802, 	the inverse orthogonal transformation unit 803, 

the addition unit 804, and the predicted image generating 

unit 805 are elements that are substantially the same as or 

similar to the inverse quantization unit 104, the inverse 

orthogonal transformation unit 105, the addition unit 106, 

and the predicted image generating unit 107 	illustrated FIG. 

1. 	In addition, 	a decoding control unit 807 illustrated in 

FIG. 	24 controls the decoding device 800 and, 	for example, 

is realized by a CPU or the like. 

[0201] 	In order to decode encoded data, the decoding 

15 unit 801 performs decoding based on the syntax for each 

frame or each field. 	The decoding unit 801 includes an 

entropy decoding unit 801A and an index reconfiguring unit 

801B. 

[0202] 	The entropy decoding unit 801A sequentially 

20 performs entropy decoding of a code string of each syntax 

and regenerates motion information including a prediction 

mode, a motion vector, and a reference number, index 

information used for predicting a weighted motion 

compensated prediction, and encoding parameters of an 

25 encoding target block such as a quantization transformation 

coefficient and the like. 	Here, the encoding parameters 

are all the parameters that are necessary for decoding 

information relating to a transformation coefficient, 

information relating to quantization, and the like in 

30 addition to those described above. 

[0203] 	More specifically, the entropy decoding unit 801A 

has a function for performing a decoding process such as a 

variable-length decoding process or an arithmetic decoding 
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process for input encoded data. 	For example, in H.264, 

context based adaptive variable length coding (CAVLC), 

context based adaptive binary arithmetic coding (CABAC), or 

the like is used. 	Such a process is also called a decoding 

5 process. 

[0204] 	The index reconfiguring unit 801B reconfigures 

index information by restoring the decoded index 

information. 	More specifically, in order to reduce the 

code length of the syntax elements of the decoded index 

10 information, the index reconfiguring unit 801B performs a 

prediction process in accordance with the characteristics 

of parameters of the syntax elements, 	restores the syntax 

elements, and reconfigures the index information. 	A 

specific example of the prediction process will be 

15 described later. 

[0205] 	The decoding unit 801 outputs the motion 

information, the index information, and the quantization 

transformation coefficient, so as to input the quantization 

transformation coefficient to the inverse quantization unit 

20 802, input the index information to the index setting unit 

806, and input the motion information to the predicted 

image generating unit 805. 

[0206] 	The inverse quantization unit 802 performs an 

inverse quantization process for the quantization 

25 transformation coefficient input from the decoding unit 801 

and acquires a restoration transformation coefficient. 

More specifically, the inverse quantization unit 802 

performs inverse quantization based on the quantization 

information used by the decoding unit 801. 	Described in 

30 more detail, the inverse quantization unit 802 multiplies 

the quantization transformation coefficient by a 

quantization step size derived based on the quantization 

information, thereby acquiring a restored transformation 
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coefficient. 	The inverse quantization unit 802 outputs the 

restored transformation coefficient so as to be input to 

the inverse orthogonal transformation unit 803. 

[0207] 	The inverse orthogonal transformation unit 803 

5 performs an inverse orthogonal transformation corresponding 

to the orthogonal transformation performed on the encoding 

side for the restored transformation coefficient input from 

the inverse quantization unit 802, 	thereby acquiring a 

restored prediction error. 	The inverse orthogonal 

10 transformation unit 803 outputs the restored prediction 

error so as to be input to the addition unit 804. 

15 

[0208] 	The addition unit 804 adds the restored 

prediction error input from the inverse orthogonal 

transformation unit 803 and a corresponding predicted image, 

thereby generating a decoded image. 	The addition unit 804 

outputs the decoded image so as to be input to the 

predicted image generating unit 805. 	In addition, the 

addition unit 804 outputs the decoded image to the outside 

as an output image. 	Thereafter, 	the output image is 

20 temporarily stored in an external output buffer not 

illustrated in the figure or the like and is output to a 

display device system such as a display or a monitor not 

illustrated in the figure or a video device system, for 

example, at output timing managed by the decoding control 

25 unit 807. 

[0209] 	The index setting unit 806 receives the index 

information input from the decoding unit 801, converts the 

index information into WP parameter information, and 

outputs the WP parameter information so as to be input to 

30 the predicted image generating unit 805. 	More specifically, 

the index setting unit 806 receives the index information 

that has been processed to be decoded by the entropy 

decoding unit 801A and is reconfigured by the index 
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reconfiguring unit 801B. 	Then, the index setting unit 806 

checks a list of reference images and a reference number, 

converts the index information into WP parameter 

information, and outputs the converted WP parameter 

5 information to the predicted image generating unit 805. 

The WP parameter information has already been described 

with reference to FIGS. 8A and 8B, and thus, 	description 

thereof will not be presented. 

[0210] 	The predicted image generating unit 805 generates 

10 a predicted image 815 by using the motion information input 

from the decoding unit 801, the WP parameter information 

input from the index setting unit 806, and the decoded 

image input from the addition unit 804. 

[0211] 	Here, 	the predicted image generating unit 805 

15 will be described in detail with reference to FIG. 	4. 	The 

predicted image generating unit 805, 	similarly to the 

predicted image generating unit 107, 	includes: a multi-

frame motion compensation unit 201; a memory 202; a single-

directional motion compensation unit 203; a prediction 

20 parameter control unit 204; a reference image selector 205; 

a frame memory 206; and a reference image control unit 207. 

[0212] 	The frame memory 206 stores the decoded image 

input from the addition unit 106 as a reference image under 

the control of the reference image control unit 207. 	The 

25 frame memory 206 includes a plurality of memory sets FM1 to 

FMN 	(here, 	N ..- 2) 	used for temporarily storing the 

reference image. 

[0213] 	The prediction parameter control unit 204 

prepares a plurality of combinations each of a reference 

30 image number and a prediction parameter as a table based on 

the motion information input from the decoding unit 801. 

Here, the motion information represents information of a 

motion vector representing the deviation of a motion that 
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is used for the motion compensated prediction, the 

reference image number, and a prediction mode such as a 

single-directional/bidirectional prediction. 	The 

prediction parameter represents information relating to the 

5 motion vector and the prediction mode. 	Then, the 

prediction parameter control unit 204 selects a combination 

of a reference image number and a prediction parameter used 

for generating a predicted image based on the motion 

information and outputs the selected combination so as to 

10 allow the reference image number to be input to the 

reference image selector 205 and allow the prediction 

parameter to be input to the single-directional motion 

compensation unit 203. 

[0214] 	The reference image selector 205 is a switch that 

15 changes one of output terminals of the frame memories FM1 

to FMN, which are included in the frame memory 206, to be 

connected to based on a reference image number input from 

the prediction parameter control unit 204. 	For example, 

when the reference image number is "0", the reference image 

20 selector 205 connects the output terminal of the frame 

memory FM1 to the output terminal of the reference image 

selector 205, and, when the reference image number is N-1, 

the reference image selector 205 connects the output 

terminal of the frame memory FMN to the output terminal of 

25 the reference image selector 205. 	The reference image 

selector 205 outputs a reference image stored in the frame 

memory of which the output terminal is connected thereto 

from among the frame memories FM1 to FMN included in the 

frame memory 206 so as to be input to the single- 

30 directional motion compensation unit 203. 	In the decoding 

device 800, the reference image is not used by any unit 

other than the predicted image generating unit 805, and 

accordingly, the reference image may not be output to the 
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outside of the predicted image generating unit 805. 

[0215] 	The single-directional predicted motion 

compensation unit 203 performs a motion compensated 

prediction process based on the prediction parameter input 

5 from the prediction parameter control unit 204 and the 

reference image input from the reference image selector 205, 

thereby generating a single-directional predicted image. 

The motion compensated prediction has already been 

described with reference to FIG. 	5, and thus, description 

10 thereof will not be presented. 

[0216] 	The single-directional predicted motion 

compensation unit 203 outputs a single-directional 

predicted image and temporarily stores the single- 

directional predicted image in the memory 202. 	Here, 	in a 

15 case where the motion information (prediction parameter) 

represents a bidirectional prediction, the multi-frame 

motion compensation unit 201 makes a weighted prediction 

using two types of single-directional predicted images. 

Accordingly, the single-directional predicted motion 

20 compensation unit 203 stores a single-directional predicted 

image corresponding to the first type in the memory 202 and 

directly outputs a single-directional predicted image 

corresponding to the second type to the multi-frame motion 

compensation unit 201. 	Here, 	the single-directional 

25 predicted image corresponding to the first type will be 

referred to as a first predicted image, and the single-

directional predicted image corresponding to the second 

type will be referred to as a second predicted image. 

[0217] 	In addition, 	two single-directional motion 

30 compensation units 203 may be prepared and generate two 

single-directional predicted images. 	In such a case, when 

the motion information (prediction parameter) represents a 

single-directional prediction, 	the single-directional 
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motion compensation unit 203 may directly output the first 

single-directional predicted image to the multi-frame 

motion compensation unit 201 as a first predicted image. 

[0218] 	The multi-frame motion compensation unit 201 

5 makes a weighted prediction by using the first predicted 

image input from the memory 202, the second predicted image 

input from the single-directional predicted motion 

compensation unit 203, and the WP parameter information 

input from the motion evaluating unit 109, thereby 

10 generating a predicted image. 	The multi-frame motion 

compensation unit 201 outputs the predicted image so as to 

be input to the addition unit 804. 

[0219] 	Here, the multi-frame motion compensation unit 

201 will be described in detail with reference to FIG. 	6. 

15 Similarly to the predicted image generating unit 107, the 

multi-frame motion compensation unit 201 includes: a 

default motion compensation unit 301; a weighted motion 

compensation unit 302; a WP parameter control unit 303; and 

WP selectors 304 and 305. 

20 [0220] 	The WP parameter control unit 303 outputs a WP 

application flag and weighting information based on the WP 

parameter information input from the index setting unit 806 

so as to input the WP application flag to the WP selectors 

304 and 305 and input the weighting information to the 

25 weighted motion compensation unit 302. 

[0221] 	Here, 	the WP parameter information includes 

information of the fixed point precision of the weighting 

factor, 	a first WP application flag, a first weighting 

factor, 	and a first offset corresponding to the first 

30 predicted image, and a second WP application flag, a second 

weighting factor, and a second offset corresponding to the 

second predicted image. 	The WP application flag is a 

parameter that can be set for each corresponding reference 
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image and signal component and represents whether or not a 

weighted motion compensation prediction is made. 	The 

weighting information includes information of the fixed 

point precision of the weighting factor, the first 

5 weighting factor, the first offset, the second weighting 

factor, and the second offset. 	Here, the WP parameter 

information represents the same information as that of the 

first embodiment. 

[0222] 	Described in detail, when the WP parameter 

10 information is input from the index setting unit 806, the 

WP parameter control unit 303 outputs the WP parameter 

information with being divided into the first WP 

application flag, the second WP application flag, and the 

weighting information, thereby inputting the first WP 

15 application flag to the WP selector 304, 	inputting the 

second WP application flag to the WP selector 305, and 

inputting the weighting information to the weighted motion 

compensation unit 302. 

[0223] 	The WP selectors 304 and 305 change the 

20 connection ends of the predicted images based on the WP 

application flags input from the WP parameter control unit 

303. 	In a Case where the corresponding WP application flag 

is "0", each one of the WP selectors 304 and 305 connects 

the output end thereof to the default motion compensation 

25 unit 301. 	Then, 	the WP selectors 304 and 305 output the 

first and second predicted images so as to be input to the 

default motion compensation unit 301. 	On the other hand, 

in a case where the corresponding WP application flag is 

"1", 	each one of the WP selectors 304 and 305 connects the 

30 output end thereof to the weighted motion compensation unit 

302. 	Then, 	the WP selectors 304 and 305 output the first 

and second predicted images so as to be input to the 

weighted motion compensation unit 302. 
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[0224] 	The default motion compensation unit 301 performs 

average processing based on the two single-directional 

predicted images 	(the first and second predicted images) 

input from the WP selectors 304 and 305, thereby generating 

5 a predicted image. 	More specifically, 	in a case where the 

first and second WP application flags are "0"s, the default 

motion compensation unit 301 performs average processing 

based on Numerical Expression (1). 

[0225] 	In addition, 	in a case where the prediction mode 

10 represented by the motion information (prediction 

parameter) 	is the single-directional prediction, 	the 

default motion compensation unit 301 calculates a final 

predicted image using only the first predicted image based 

on Numerical Expression 	(4). 

15 [0226] 	The weighted motion compensation unit 302 

performs weighted motion compensation based on the two 

single-directional predicted images 	(the first and second 

predicted images) 	input from the WP selectors 304 and 305 

and the weighting information input from the WP parameter 

20 control unit 303. 	More specifically, the weighted motion 

compensation unit 302 performs the weighting process based 

on Numerical Expression 	(7) 	in a case where the first and 

second WP application flags are "1"s. 

[0227] 	In addition, 	in a case where the calculation 

25 precision of the first and second predicted images and the 

calculation precision of the predicted image are different 

from each other, the weighted motion compensation unit 302 

realizes a rounding process by controlling logWDc, which is 

fixed point precision, 	as in Numerical Expression 	(8). 

30 [0228] 	In addition, 	in a case where the prediction mode 

represented by the motion information (prediction 

parameter) 	is a single directional prediction, the weighted 

motion compensation unit 302 calculates a final predicted 
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image using only the first predicted image based on 

Numerical Expression 	(9). 

[0229] 	In addition, 	in a case where the calculation 

precision of the first and second predicted images and the 

5 calculation precision of the predicted image are different 

from each other, the weighted motion compensation unit 302 

realizes a rounding process by controlling logWDc, which is 

fixed point precision, 	as in Numerical Expression 	(8), 

similarly to the case of the bidirectional prediction. 

10 [0230] 	The fixed point precision of the weighting factor 

has already been described with reference to FIG. 	7, 	and 

thus, description thereof will not be presented. 	In 

addition, 	in the case of a single directional prediction, 

various parameters 	(the second WP application flag, the 

15 second weighting factor, and the second offset information) 

corresponding to the second predicted image are not used 

and may be set to initial values determined in advance. 

[0231] 	The decoding unit 801 uses syntax 500 represented 

in FIG. 	9. 	The syntax 500 represents the structure of 

20 encoded data that is a decoding target of the decoding unit 

801. 	The syntax 500 has already been described with 

reference to FIG. 	9, 	and thus, 	description thereof will not 

be presented. 	In addition, the picture parameter set 

syntax 505 has been described with reference to FIG. 	10 

25 except that decoding is used instead of encoding, and thus, 

description thereof will not be presented. 	Furthermore, 

the slice header syntax 507 has already been described with 

reference to FIG. 11 except that decoding is used instead 

of encoding, and thus, description thereof will not be 

30 presented. 	In addition, the pred weight table syntax 508 

has already been described with reference to FIG. 12 except 

that decoding is used instead of encoding, and thus, 

description thereof will not be presented. 
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[0232] 	Here, a method of predicting each syntax element 

relating to the weighted prediction in the syntax 

configuration will be described in detail. 	The prediction 

of the syntax element is performed by the index 

5 reconfiguring unit 8018. 	The syntax configuration 

explicitly representing the prediction method according to 

the second embodiment is the same as that of the second 

embodiment and is as illustrated in FIG. 	13. 

[0233] 	In the inter-signal prediction method of 

10 luma log2 weight denom and chroma log2 weight denom _ 	_ 	_ 	 _ 	_ 	_ 

representing the fixed point precision of the weighting 

factor, a restoration process is performed using Numerical 

Expression 	(11). 	The details of the restoration process 

are as illustrated in FIG. 	15. 

15 [0234] 	In the prediction method of luma weight lx[i] 	and 

chroma _ weight _lx[i][j] 	representing weighting factors of 

the luminance and the color difference signal, a 

restoration process is performed using Numerical 

Expressions 	(14) 	and 	(17). 	Details of the restoration 

20 process are as illustrated in FIG. 	17. 

[0235] 	In the prediction method in which predicted 

values of the weighting factors 	(luma_weight_lx[i] 	and 

chroma weight lx[i][j]) 	of the luminance and the color 

difference signal are derived with other reference numbers 

25 or other POC numbers, a restoration process is performed 

using Numerical Expressions 	(19) 	and 	(21). 	Details of the 

restoration process are as illustrated in FIG. 	19. 

[0236] 	In the prediction method in which predicted 

values of the weighting factors 	(luma_weight_lx[i] 	and 

30 chroma weight lx[i][j]) 	of the luminance and the color 

difference signal are derived using a distance between an 

encoding target and the reference slice, a restoration 

process is performed using Numerical Expressions 	(23) 	and 
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(25). Details of the restoration process are the same as 

those of the flowchart illustrated in FIG. 	19 by 

introducing the 	(i-1)-th value 	(i # 0) 	into baseidx. 

[0237] 	In the technique for deriving predicted values of 

5 the weighting factor and the fixed point precision using 

the method of deriving a WP parameter of the implicit 

weighted prediction defined in H.264 and the like, 	a 

restoration process is performed using Numerical 

Expressions 	(31) 	and 	(33). 	Details of the restoration 

10 process are as illustrated in FIG. 	23. 

[0238] 	A plurality of the prediction techniques 

described above may not only be used independently but also 

be used in a combined manner. 	For example, by combining 

Numerical 	Expressions 	(11), 	(14), 	(17), 	and 	(28), 	it 	is 

15 possible to efficiently reduce the code amount of syntax 

elements of the index information. 

[0239] 	As above, according to the second embodiment, the 

decoding device 800 eliminates the spatial redundancy using 

the correlation between parameters of the information to be 

20 encoded, whereby a problem of decreasing the coding 

efficiency is solved. 	The decoding device 800 can reduce 

the code amount compared to that of a conventional 

configuration in which syntax elements used in the weighted 

motion compensation prediction are directly (direct values) 

25 encoded. 

[0240] 	Modification 

In the first and second embodiments described above, 

an example has been described in which the frame is divided 

into rectangular blocks each having a size of 16 x 16 

30 pixels or the like and is encoded/decoded in order from an 

upper left block of the screen toward the lower right block 

(see FIG. 	2A). 	However, 	the encoding order and the 

decoding order are not limited to those illustrated in this 
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example. 	For example, the encoding and the decoding may be 

performed in order from the lower right side toward the 

upper left side, or the encoding and the decoding may be 

performed so as to draw a whirlpool from the center of the 

5 screen toward the end of the screen. 	In addition, the 

encoding and the decoding may be performed in order from 

the upper right side toward the lower left side, or the 

encoding and the decoding may be performed so as to draw a 

whirlpool from the end of the screen toward the center of 

10 the screen. 	In such a case, 	since the position of an 

adjacent pixel block that can be referred to in accordance 

with the encoding order changes, the position may be 

changed to an appropriately usable position. 

[0241] 	In the first and second embodiments described 

15 above, while the description has been presented with the 

size of a prediction target block such as a 4 x 4 pixel 

block, 	a 8 x 8 pixel block, 	a 16 x 16 pixel block or the 

like being illustrated as an example, the prediction target 

block may not have a uniform block shape. 	For example, the 

20 size of the prediction target bock may be a 16 x 8 pixel 

block, 	a 8 x 16 pixel block, 	a 8 x 4 pixel block, 	a 4 x 8 

pixel block, or the like. 	In addition, 	it is not necessary 

to uniformize all the block sizes within one coding tree 

block, and a plurality of block sizes different from each 

25 other may be mixed. 	In a case where a plurality of block 

sizes different from each other are mixed within one coding 

tree block, the code amount for encoding or decoding 

division information increases in accordance with an 

increase in the number of divisions. 	Thus, 	it is 

30 preferable to select a block size in consideration of the 

balance between the code amount of the division information 

and the quality of a local encoded image or a decoded image. 
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[0242] 	In the first and second embodiments described 

above, for the simplification, a comprehensive description 

has been presented for a color signal component without the 

prediction processes of the luminance signal and the color 

5 difference signal not being differentiated from each other. 

However, in a case where the prediction processes of the 

luminance signal and the color difference signal are 

different from each other, the same prediction method or 

prediction methods different from each other may be used. 

10 In a case where prediction methods different from each 

other are used for the luminance signal and the color 

difference signal, encoding or decoding may be performed 

using the prediction method selected for the color 

difference signal similarly to that for the luminance 

15 signal. 

[0243] 	In the first and second embodiments described 

above, 	for the simplification, a comprehensive description 

has been presented for a color signal component without the 

weighted motion compensated prediction processes of the 

20 luminance signal and the color difference signal not being 

differentiated from each other. 	However, in a case where 

the weighted motion compensated prediction processes of the 

luminance signal and the color difference signal are 

different from each other, the same weighted motion 

25 

30 

compensated prediction method or weighted motion 

compensated prediction methods different from each other 

may be used. 	In a case where weighted motion compensated 

prediction methods different from each other are used for 

the luminance signal and the color difference signal, 

encoding or decoding may be performed using the weighted 

motion compensated prediction method selected for the color 

difference signal similarly to that for the luminance 

signal. 
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[0244] 	In the first and second embodiments described 

above, between the rows of the table represented in the 

syntax configuration, a syntax element not defined in this 

embodiment may be inserted, and a description relating to 

5 other conditional branches may be included. 	Alternatively, 

a syntax table may be divided into a plurality of tables, 

or syntax tables may be integrated together. 	In addition, 

the same term may not be necessary used, but the term may 

be arbitrarily changed in accordance with a used form. 

10 [0245] 	As described above, 	according to each embodiment, 

the problem of encoding redundant information of the syntax 

configuration at the time of performing a weighted motion 

compensation prediction is solved, and the weighted motion 

compensated prediction process having high efficiency is 

15 realized. 	Therefore, 	according to each embodiment, 	the 

coding efficiency is improved, and subjective image quality 

is improved. 

[0246] 	While several embodiments of the present 

invention have been described, such embodiments are 

20 presented as examples and are not for the purpose of 

limiting the scope of the invention. 	These novel 

embodiments can be performed in other various forms, and 

various omissions, substitutions, and changes can be made 

therein in a range not departing from the concept of the 

25 invention. 	These embodiments and modifications thereof 

belong to the scope or the concept of the invention and 

belong to the invention described in the claims and a scope 

equivalent thereto. 

[0247] 	For example, 	a program realizing the process of 

30 each embodiment described above may be provided with being 

stored in a computer-readable storage medium. 	As the 

storage medium, a storage medium that can store a program 

and can be read by a computer such as a magnetic disk, an 
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optical disc 	(a CD-ROM, 	a CD-R, a DVD, or the like), 	an 

magneto-optical disk 	(an MO or the like), or a 

semiconductor memory may be used regardless of the storage 

form. 

[0248] 	In addition, the program realizing the process 

each embodiment may be stored in a computer 	(server) 

connected to a network such as the Internet and may be 

downloaded to a computer (client) through the network. 

of 

Reference Signs List 

[0249] 	100 	ENCODING DEVICE 

101 	SUBTRACTION UNIT 

102 	ORTHOGONAL TRANSFORMATION UNIT 

103 	QUANTIZATION UNIT 

104 	INVERSE QUANTIZATION UNIT 

105 	INVERSE ORTHOGONAL TRANSFORMATION UNIT 

106 	ADDITION UNIT 

107 	PREDICTED IMAGE GENERATING UNIT 

108 	INDEX SETTING UNIT 

109 	MOTION EVALUATING UNIT 

110 	ENCODING UNIT 

110A 	ENTROPY ENCODING UNIT 

110B 	INDEX RECONFIGURING UNIT 

111 	ENCODING CONTROL UNIT 

201 	MULTI-FRAME MOTION COMPENSATION UNIT 

202 	MEMORY 

203 	SINGLE-DIRECTIONAL MOTION COMPENSATION UNIT 

204 	PREDICTION PARAMETER CONTROL UNIT 

205 	REFERENCE IMAGE SELECTOR 

206 	FRAME MEMORY 

207 	REFERENCE IMAGE CONTROL UNIT 

301 	DEFAULT MOTION COMPENSATION UNIT 

302 	WEIGHTED MOTION COMPENSATION UNIT 

303 	WP PARAMETER CONTROL UNIT 
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304, 305 	WP SELECTOR 

800 DECODING DEVICE 

801 DECODING UNIT 

801A ENTROPY DECODING UNIT 

801B INDEX RECONFIGURING UNIT 

802 INVERSE QUANTIZATION UNIT 

803 INVERSE ORTHOGONAL TRANSFORMATION UNIT 

804 ADDITION UNIT 

805 PREDICTED IMAGE GENERATING UNIT 

806 INDEX SETTING UNIT 

807 DECODING CONTROL UNIT 
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MCSLLP 

CLAIMS 

1. An encoding device comprising: 

an index setting unit configured to set an index that 

represents information of a reference image and a weighting 

5 factor; 

an index reconfiguring unit configured to predict a 

reference value of the weighting factor, wherein the 

reference value indicates a factor to be set if a 

difference of pixel value between a reference image and a 

10 target image to be encoded is less than or equal to a 

specific value; and 

an entropy encoding unit configured to encode a 

difference value between the weighting factor and the 

reference value. 

15 

2. The device according to claim 1, wherein 

the index represents a combination including the 

weighting factor and fixed point precision of the weighting 

factor, 	and 

20 the index reconfiguring unit derives the reference 

value of the weighting factor based on the fixed point 

precision. 

3. The device according to claim 1, further comprising 
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MCSLLP 

a predicted image generating unit configured to 

generate a predicted image of a target block by multiplying 

a predicted value by the weighting factor, the predicted 

value being compensated based on a motion vector; and 

5 a quantization unit configured to generate a 

quantization transformation coefficient of the target block, 

wherein 

the entropy encoding unit further encodes the 

quantization transformation coefficient and the motion 

10 vector. 

4. The device according to claim 3, wherein 

the index further includes an offset, and 

the predicted image generating unit generates a 

15 predicted image of a target block by multiplying a 

predicted value by the weighting factor and adding the 

offset, the predicted value being compensated based on the 

motion vector. 

20 5. The device according to claim 1, wherein 

the index includes a weighting factor of luminance, 

first fixed point precision of the weighting factor of the 

luminance, a weighting factor of a color difference, and 
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MCSLLP 

second fixed point precision of the weighting factor of the 

color difference, 

the index reconfiguring unit derives a first 

difference value between the first fixed point precision 

5 and the second fixed point precision, and 

the entropy encoding unit encodes a second difference 

value between one of the first fixed point precision and 

the second fixed point precision and the first difference 

value. 

10 

6.  The device according to claim 1, wherein 

the index includes a weighting factor of a color 

difference and an offset of the color difference, 

the index reconfiguring unit 

15 multiplies a median value of a maximal brightness 

value of the color difference by the weighting factor 

of the color difference, and 

derives a value acquired by subtraction of the 

median value of the color difference, and 

20 the entropy encoding unit encodes a difference value 

between the offset of the color difference and the derived 

value. 

7.  A decoding device comprising: 
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an index reconfiguring unit configured to predict a 

reference value of a weighting factor, wherein the 

reference value indicates a factor to be set if a 

difference of pixel value between a reference image and a 

5 target image to be encoded is less than or equal to a 

specific value; 

an entropy decoding unit configured to decode the 

weighting factor by adding a difference value acquired by 

decoding encoded data and the reference value; and 

10 an index setting unit configured to set an index that 

represents information of the reference image and the 

decoded weighting factor. 

8. The device according to claim 7, wherein 

15 the index reconfiguring unit derives the reference 

value of the weighting factor based on fixed point 

precision of the weighting factor, and 

the index represents a combination including the 

weighting factor and the fixed point precision of the 

20 weighting factor. 

9. The device according to claim 7, wherein 
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the entropy decoding unit further decodes a 

quantization transformation coefficient and a motion vector 

by decoding the encoded data, 

the device further comprising 

5 a predicted image generating unit configured to 

generate a predicted image of a target block by multiplying 

a predicted value by the weighting factor, the predicted 

value being compensated based on the motion vector; and 

an addition unit configured to generate an output 

10 image based on a decoded image and the predicted image. 

10. The device according to claim 9, wherein 

the index further includes an offset, and 

the predicted image generating unit generates a 

15 predicted image of a target block by multiplying a 

predicted value by the weighting factor and adding the 

offset, the predicted value being compensated based on the 

motion vector. 

20 11. The device according to claim 7, wherein 

the index reconfiguring unit derives a first 

difference value between first fixed point precision of the 

weighting factor of luminance and second fixed point 
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precision of the weighting factor of a color difference, 

and 

the entropy decoding unit 

adds a second difference value of one of the 

5 	first fixed point precision and the second fixed point 

precision acquired by decoding the encoded data and the 

first difference value, and 

decodes one of the first fixed point precision 

and the second fixed point precision, and 

10 	the index includes the weighting factor of the 

luminance, the first fixed point precision, the weighting 

factor of the color difference, and the second fixed point 

precision. 

15 	12. 	The device according to claim 7, wherein 

the index reconfiguring unit 

multiplies a median value of a maximal brightness 

value of the color difference by a weighting factor of the 

color difference, and 

20 	 derives a value acquired by subtraction of the 

median value of the color difference, 

the entropy decoding unit 
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adds a difference value of an offset of the color 

difference acquired by decoding the encoded data and the 

value, and 

decodes the offset of the color difference, and 

5 the index includes the weighting factor of the color 

difference and the offset of the color difference. 

13.  An encoding method comprising: 

setting an index that represents information of a 

10 	reference image and a weighting factor; 

predicting a reference value of the weighting factor, 

wherein the reference value indicates a factor to be set if 

a difference of pixel value between a reference image and a 

target image to be encoded is less than or equal to a 

15 	specific value; and 

encoding a difference value between the weighting 

factor and the reference value. 

14.  A decoding method comprising: 

20 predicting a reference value of a weighting factor, 

wherein the reference value indicates a factor to be set if 

a difference of pixel value between a reference image and a 

target image to be encoded is less than or equal to a 

specific value; 
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decoding the weighting factor by adding a difference 

value acquired by decoding encoded data and the reference 

value; and 

setting an index that represents information of the 

5 reference image and the decoded weighting factor. 
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