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(57) ABSTRACT 

A video encoding device includes a side information deter 
mination section and a side information encoding section. 
The side information determination section sets a quantiza 
tion parameter for each macroblock in Such a manner that a 
difference between quantization parameters for each pair of 
macroblocks with Successive encoding orders is equal to one 
of n difference values, and transforms the difference into one 
of n indices with respect to each pair. The side information 
encoding section generates a binary sequence having a length 
corresponding to the size of the absolute value of the index. 
The total of absolute values of then indices is smaller than the 
total of absolute values of the n difference values. 
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FIG. 2 

S4 
Generate QP difference value table 

-S42 Determine QP value of each MB in Sice 

43 Generate QP difference value regarding S 
headmost MB and transform it to index 

Generate QP difference value regarding another S44 
MB and transform it into index 

S last MB in SiCe? 

YES 

NO is last Slice in input image? 

YES 

Transform index of each MB into binary S47 
Sequence 

S48 Transform binary sequence into algebraic signs 
and encode QP difference value table 

End 

  

  

  

  



Patent Application Publication Mar. 7, 2013 Sheet 3 of 34 

FIG. 3 
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FIG. 5 
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FIG. 6 

Decode QP difference Value S21 
table in each slice header 

S22 

is MB layer of 
headmost MB in 
enlarged MB2 

NO 

Calculate QP value S24 

S25 

Decode QP difference value 
and calculate QP value 

is last MB layer? 

    

    

  

    

    

  



Patent Application Publication Mar. 7, 2013 Sheet 7 of 34 US 2013/005841.0 A1 

FIG. 7 
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FIG. 8 
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FIG. 9 

Index Code number Output binary 
(mb_qp delta indeX) (codenum) Sequence 

10 

110 

1110 

11110 

111110 

1111110 

Index Output binary 
(mb_qp delta indeX) Sequence 

O 00 

2 

3 

    

  

  



Patent Application Publication Mar. 7, 2013 Sheet 10 of 34 US 2013/005841.0 A1 

FIG. 1 O 
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FIG. 13 
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FIG. 16 

pic parameter set rbSp() { Descriptor 
ue(v) 
ue(v) 

pic parameter set id 
seq parameter set id 
entropy coding mode flag 
num ref idx 10 default active minus 1 
num ref idx 11 default active minus 1 
pic init qp minus26 /* relative to 26 */ 
constrained intra pred flag 
Log2 min delta qualit coding unit size minus4 
for (i=0;iz15;i++)} 
numAllowed Filtersi 
for(j=0;j<15++) 
filtdxij 

} 
} 

rbsp trailing bits() 
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transform tree(x0, y0, log2TrafoSize, trafoldepth, blkIdx) { Descriptor 
if (trafoldepth = = 0) { 

if entropy coding mode flag) { 
chpyuv root 
cbf luma x0 y0 trafoldepth cbp yuv root & 1 
cbf cbx0,y0) trafoDepth (cbp yuv root >> 1) & 1 
cbf crxOlyO trafoDepth = (chpyuv root >> 2) & 1 
residualDataPresentFlag a' (cbp yuv root = 0) 

else { 
no residual da ta flag 

residualDataPresentFlag - no residual data flagb 

else { 
if(residualDataPresentFlag) { 

if deltaquantAvail) { 
cup delta 
deltaOuantAvail=false 

if log2TrafoSize (- Log2MaxTrafoSize &&. 
log2TrafoSize > Log2MinTrafoSize &&. 
trafo Depth < maxDepth) 
split transform flag X0 y0 II trafoldepth 

if split transform flag. x0 y0 II trafoldepth) { 
x1 = x0 + ( (1 < log2TrafoSize) > 1) 
y1 = y0 + ( ( 1 < log2TrafoSize) >> 1) 
if (!entropy coding mode flag) { 

cbp luna trafo)epth-1) 
cbp_ch trafoldepth I-I 

transform tree(x0, y0, log2TrafoSize - l, trafodepth + 1, 0) 
transform tree(x1, y0, log2TrafoSize - 1, trafoldepth + 1, 1) 
transform tree(x0,y1, log2TrafoSize - 1, trafoldepth ! E, 2) 
transform tree(x1, y1, log2TrafoSize - 1, trafoldepth + 1, 3) 

} 
else if cntropy coding mode flag) { 

coded block flag luna x0 y0 trafoldepth 
coded block flag chx0 y0 trafoldepth 

u(1) ae(v) 
u(l) ae(v) 

coded block flag crx0 yo trafoldepth u(1) ae(v) 
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transform tree(x0, y0, log2TrafoSize, trafodepth, blkIdx) { 
if (x0%Min Delta OuantunitSize)==O &&.(y0%Min Deltaquant UnitSize)==0)) 

Descriptor 

deltaOuantAvail-true 
coded block flag lumaxOly0 II trafoDepth 
coded block flag cb X0 y0 trafoldepth 
coded block flag crx0 y0 trafoDepth 
residualDataPresentFlag = 

coded block flag luma x0 y0 trafoldepth 2-0 || 
coded block flag chx0 y0) trafoldepth - 0 
coded block flag crx0 y0 trafolDepth 1-0 

if (residual DataPresentFlag) { 
if (dataOuantAvail){ 

cu qip delta 
deltaOuantAvail= false 

if log2TrafoSize <= Log2MaxTrafoSize &&. 
log2TrafoSize > Log2MinTrafoSize &&. 
trafolDepth < maxDepth) 
split transform flag. x0 y0 trafoldepth 

if split transform flag. x0 y0 trafoDepth)) { 
u(1) ae(v) 

xi = x0 -- ( ( 1 << log2TrafoSize) >> 1) 
y1 = y0 + ( ( 1 < log2TrafoSize) >> 1) 
transform tree(x0, y0, log2TrafoSize - 1, trafoDepth + 1, 0) 
transform tree(x1, y0, log2TrafoSize - 1, trafoldepth + 1, 1) 
transform tree(x0,y1, log2TrafoSize - l, trafo)epth + 1, 2) 
transform tree(x1, y1, log2TrafoSize - 1, trafoDepth + 1, 3) 
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transform tree(x0, y0, log2TrafoSize, trafoldepth, blklax,deltaOuantAvail) { 
coded block flag lumax0 y0) trafoldepth 

Descriptor 
u(l) ae(v) 

coded block flag cb x0 y0 trafoldepth 
coded block flag crx0 y0 trafolDepth 
residualDataPresentFlag = 

coded block flag lumax0 y0 trafoldepth 4-0 || 
coded block flag chX0 y0 trafoDepth l= 0 || 
coded block flag crx0 y0 trafoldepth 1-0 

if (residual DataPresentFlag) { 
If (deltaGuantAvail && trafoldepth"-0) { 

cu qip delta 

if(log2TrafoSize <= Log2MaxTrafoSize &&. 
log2TrafoSize > Log2MinTrafoSize &&. 
trafoldepth < maxDepth) 
split transform flag. x0 y0 trafoldepth 

if(split transform flag. x0 y0 trafoldepth)) { 
- 

u 1) ae(v) 
X1 = X0 + ( ( 1 << log2TrafoSize) >> 1) 
y1 cy0 + ( ( 1 < log2TrafoSize) >> 1) 
transform tree(x0, y0, log2TrafoSize - 1, trafol)epth + 1, 0) 
transform tree(x1, y0, log2TrafoSize - 1, trafodepth + 1, 1) 
transform tree(x0, yl, log2TrafoSize - 1, trafoldepth + 1, 2) 
transform tree(x1, y1, log2TrafoSize - 1, trafoDepth + 1,3) 
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ENCODING DEVICE, DECODING DEVICE, 
AND DATASTRUCTURE 

TECHNICAL FIELD 

0001. The present invention relates to an encoding device 
for generating encoded data by encoding an image. Further, 
the present invention relates to a decoding device for decod 
ing the encoded data generated by use of Such an encoding 
device. 

BACKGROUND ART 

0002 Video encoding devices have been used for effi 
ciently transmitting or recording videos. Examples of a spe 
cific video encoding method encompass H.264/MPEG-4 
AVC (hereinafter abbreviated as H264/AVC) (described in 
Non Patent Literature 1) and a method employed in KTA 
software which is a joint development codec in VCEG (Video 
Coding Expert Group). 
0003. According to Such an encoding method, an image 
(picture) constituting a video is managed in a hierarchical 
structure which is constituted by (i) a plurality of slices into 
which the image is divided, (ii) a plurality of macroblocks 
into which each of the plurality of slices is divided, (iii) a 
plurality of sub blocks into which each of the plurality of 
macroblocks is divided, and (iv) a plurality of blocks into 
which each of the plurality of macroblocks or the plurality of 
sub blocks is divided. 

0004. A video encoding device based on H264/AVC (1) 
Subjects an image to DCT transform, (2) quantizes a fre 
quency component obtained by the DCT transform (Discrete 
Cosine Transform), and (3) variable-length-codes the quan 
tized frequency component, thereby obtaining an encoded 
image. Quantization step employed in quantization is vari 
able with respect to each macroblock, and the video encoding 
device is designed to encode a quantization parameter that 
designates the size of the quantization step and to Supply the 
encoded quantization parameter as well as the encoded image 
to a video decoding device. 
0005. The process for encoding the quantization param 
eter is detailed below with reference to (a) of FIG. 7, FIG. 11, 
and FIG. 12. 
0006 (a) of FIG. 7 is a view schematically showing a slice 
constituted by macroblocks MB1 to MBn. FIG. 12 is a view 
showing examples of difference values of quantization 
parameters assigned to the macroblocks MB1 to MBn. FIG. 
11 is a table showing relations among difference values of 
quantization parameters, code numbers, and binary 
sequences outputted when binarizing the code numbers. 
0007 As shown in FIG. 12, the video encoding device 
determines, with respect to each picture, a default value pic 
init qp of a quantization parameter of the picture (hereinafter 
"picture default QP value'). Furthermore, the video encoding 
device determines, with respect to each slice included in the 
picture, a default value (SliceQP) of a quantization param 
eter of the slice (hereinafter “slice default QP value'). Fur 
thermore, the video encoding device determines, with respect 
to each slice, a difference value slice qp delta obtained by 
subtracting, from the slice default QP value of the slice, the 
picture default QP value of the picture including the slice. 
0008 Furthermore, the video encoding device determines, 
with respect to each macroblock MBi (i-1-n) included in 
each slice, a quantization parameter QP in raster scan order, 
and determines, as a QP difference value of a macroblock 
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MBi, a difference value mb qp delta (hereinafter “QP dif 
ference value') obtained by subtracting, from the determined 
quantization parameter, a quantization parameter of a mac 
roblock MBi-1 previous by one to the macroblock MBi in 
raster scan order. It should be noted that a QP difference value 
mb qp delta of a first macroblock MB1 in raster scan order is 
obtained by Subtracting, from a quantization parameter deter 
mined with respect to the macroblock MB1, a slice default QP 
value SliceQP of a slice including the macroblock MB1. 
0009. The video encoding device binarizes, based on the 
table shown in FIG. 11, the QP difference value mb qp delta 
generated as above. That is, the QP difference value is trans 
formed, when the absolute value thereof is n, into a binary 
sequence whose length is 2n or 2n+1 by unary binarization. 
0010 Processes carried out by such a video encoding 
device and Such a video decoding device have advantages 
below. 
0011 That is, 1) the amount of codes of an encoded image 
(main information) can be reduced efficiently without impair 
ing Subjective image quality of a decoded image decoded by 
a video decoding device, and 2) by regulating a quantization 
parameter Suitably, the amount of codes of an encoded image 
with respect to each frame can be kept at a desired rate. 
0012. Furthermore, 3) by quantizing an image treated later 
as a reference image by a smaller quantization step, it is 
possible to reduce an amount of codes in prediction residual 
that is generated later, and thus to reduce an amount of codes 
in a video image as a whole, and 4) by regulating the amount 
of a quantization parameter so that RD (rate distortion) cost is 
Small, an encoding efficiency can be increased. 

CITATION LIST 

Non-Patent Literature 

0013 Non-Patent Literature 1 
(0014 ITU-T Recommendation H.264 (03/2009) 

SUMMARY OF INVENTION 

Technical Problem 

0015. However, although the above configuration allows 
reducing the amount of codes of an encoded image (main 
information), the amount of codes of a QP difference value 
Supplied as side information together with the main informa 
tion to the video decoding device is not sufficiently reduced. 
For example, in Some cases, the amount of codes of a QP 
difference value occupies approximately 10% of the whole 
encoded data Supplied to a video decoding device. This is 
because the amount of codes of a QP difference value is in 
relation to the absolute value of the QP difference value as is 
seen from FIG. 11. 
0016. The present invention was made in view of the fore 
going problem. A main object of the present invention is to 
realize an encoding device capable of reducing the amount of 
codes of a quantization parameter Supplied to a decoding 
device compared with a conventional art, and a decoding 
device capable of inverse-quantization based on a quantiza 
tion parameter Supplied from Such an encoding device. 

Solution to Problem 

0017. In order to solve the foregoing problem, an encoding 
device of the present invention is an encoding device for 
quantizing, in accordance with a value of a quantization 
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parameter, an image in each of a plurality of unit regions 
constituting an input image to be encoded, the encoding 
device comprising: setting means for setting a quantization 
parameter used in encoding each unit region, the setting 
means setting an quantization parameter for each unit region 
in Such a manner that a difference between a quantization 
parameter for a unit region and a predetermined reference 
value is equal to one of n predetermined difference values; 
transform means for transforming, with respect to each unit 
region, the difference between the quantization parameter for 
the unit region and the predetermined reference value into an 
integer in accordance with a transform rule by which the n 
difference values are transformed into n number of integers, 
respectively; and binary sequence generation means forgen 
erating a binary sequence having a length corresponding to a 
size of an absolute value of the integer into which the differ 
ence is transformed by the transform means, a total of abso 
lute values of the n integers being Smaller than a total of 
absolute values of then difference values. 
0.018. A conventional encoding device is designed to gen 
erate a binary sequence having a length corresponding to the 
size of an absolute value of a difference between quantization 
parameters with respect to each unit region. 
0019. In contrast thereto, in the encoding device of the 
present invention, a difference between quantization param 
eters in each unit region is transformed into an integer, and a 
binary sequence having a length corresponding to the size of 
the absolute value of the integer is generated. Furthermore, 
since the total of the absolute values of the n integers is 
smaller than the total of the absolute values of then difference 
values serving as candidates for the difference between the 
quantization parameters, the absolute value of the integer 
obtained by the transform is statistically smaller than the 
absolute value of the difference value to be transformed. 
0020 Consequently, the binary sequence generated from 
the difference between the quantization parameters has a 
Smaller length in the encoding device of the present invention 
than in the conventional encoding device. This yields an 
effect of further reducing an amount of codes of quantization 
parameters Supplied to a decoding device, compared with the 
conventional art. 
0021. In order to solve the foregoing problem, a decoding 
device of the present invention is a decoding device for decod 
ing encoded data to set quantization parameters regarding 
unit regions constituting a decoded image, the decoding 
device comprising: extraction means for extracting data of 
binary sequences regarding the unit regions from the encoded 
data; integer generation means for generating integers corre 
sponding to lengths of the binary sequences regarding the unit 
regions from the data of binary sequences extracted by the 
extraction means; and specifying means for specifying, 
according to information in which n integers are related to n 
difference values regarding quantization parameters, respec 
tively, difference values for the unit regions based on integers 
for the unit regions that are generated by the integer genera 
tion means, the quantization parameters for the unit regions 
being generated based on the difference values specified by 
the specifying means. 
0022. With the arrangement, when receiving encoded data 
including the binary sequence from the encoding device of 
the present invention, the decoding device of the present 
invention can appropriately specify difference values regard 
ing individual unit regions based on the encoded data. That is, 
the decoding device of the present invention can Suitably 
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specify quantization parameters regarding individual unit 
regions Supplied from the encoding device of the present 
invention. 
0023 Therefore, the decoding device of the present inven 
tion can carry out inverse-quantization based on quantization 
parameters Supplied from the encoding device of the present 
invention. 
0024. Furthermore, in order to solve the foregoing prob 
lem, an encoding device of the present invention is an encod 
ing device for quantizing, in accordance with a value of a 
quantization parameter, an image in each of a plurality of unit 
regions constituting an input image to be encoded, the encod 
ing device comprising: selection means for selecting, in a 
predetermined order, a plurality of third unit regions consti 
tuting each of the plurality of unit regions; determination 
means for determining a difference value of a quantization 
parameter for one of third unit regions to be quantized in each 
of the plurality of unit regions, said one of third unit regions 
being firstly selected by the selection means; and calculation 
means for calculating the value of the quantization parameter 
to be referred to when quantizing images in the third unit 
regions to be quantized in each of the plurality of unit regions, 
the value of the quantization parameter being calculated 
based on the difference value of the quantization parameter 
for the unit region which is determined by the determination 
means. Here, "quantizing an image' may be one of quantiz 
ing a residual image between an input image and a predicted 
image and quantizing a transform coefficient obtained by 
frequency-transforming a residual image. 
0025. With the arrangement, the encoding device of the 
present invention determines a difference value of a quanti 
Zation parameter for one third unit region selected from each 
unit region, and using the difference value of the quantization 
parameter, determines a quantization parameter of the third 
unit region to be quantized. In contrast thereto, an encoding 
device without the above features determines a quantization 
parameter for each third unit region to be quantized, and using 
the quantization parameter for each third unit region, deter 
mines a difference value of the quantization parameter for the 
third unit region. 
0026. That is, in order that a decoding device carries out 
inverse-quantization, the encoding device of the present 
invention is only required to determine one difference value 
of a quantization parameter per unit region and transmit the 
difference value to the decoding device, whereas an encoding 
device without the above features is required to transmit 
difference values of quantization parameters for individual 
third unit regions included in one unit region to the decoding 
device. 
0027. Therefore, the encoding device of the present inven 
tion can further reduce an amount of codes of a quantization 
parameter, compared with the conventional art. 
0028. A decoding device of the present invention is a 
decoding device for decoding encoded data to set quantiza 
tion parameters regarding unit regions constituting a decoded 
image, the decoding device comprising: selection means for 
selecting, in a predetermined order, a plurality of third unit 
regions constituting each of the unit regions constituting the 
decoded image; reading means for reading, from the encoded 
data, a difference value of a quantization parameter for one of 
third unit regions to be inverse-quantized in each of the unit 
regions constituting the decoded image, said one of third unit 
regions being firstly selected by the selection means; and 
specifying means for specifying a value of the quantization 



US 2013/005841.0 A1 

parameter to be referred to when a quantization image in each 
third unit region to be inverse-quantized in each of the unit 
regions constituting the decoded image, the specifying being 
made based on the difference value of the quantization 
parameter read out in said each of the unit regions by the 
reading means. The quantization image is, for example, an 
image on a frequency domain constituted by quantized DCT 
coefficients decoded from encoded data. By subjecting the 
quantization image to inverse-quantization and inverse-fre 
quency transformation, it is possible to obtain a decoded 
image on a spatial domain. 
0029. With the arrangement, the decoding device of the 
present invention reads out a difference value of a quantiza 
tion parameter in one third unit region selected from each unit 
region, and using the difference value, determines quantiza 
tion parameters for individual third unit regions to be inverse 
quantized in the unit region. 
0030. In contrast thereto, a decoding device without the 
above features reads out difference values of quantization 
parameters from individual third unit regions to be inverse 
quantized in each unit region, and using the read out differ 
ence values, determines quantization parameters for indi 
vidual third unit regions to be inverse-quantized in the unit 
region. 
0031. Therefore, the decoding device of the present inven 
tion can specify, with a smaller load, quantization parameters 
to be used in inverse-quantization. 

Advantageous Effects of Invention 
0032. As described above, the encoding device of the 
present invention can reduce an amount of codes in a quanti 
Zation parameter to be supplied to a decoding device, com 
pared with the conventional art. Furthermore, the decoding 
device can carry out inverse-quantization based on the quan 
tization parameter Supplied from Such an encoding device. 

BRIEF DESCRIPTION OF DRAWINGS 

0033 FIG. 1 is a block diagram showing a configuration of 
a video encoding device in accordance with an embodiment. 
0034 FIG. 2 is a flowchart showing operations of a side 
information generation section and a side information encod 
ing section that are included in the video encoding device in 
accordance with the embodiment. 
0035 FIG. 3 is a flowchart showing another operations of 
the side information generation section and the side informa 
tion encoding section that are included in the video encoding 
device in accordance with the embodiment. 
0036 FIG. 4 is a block diagram showing a configuration of 
a video decoding device in accordance with the embodiment. 
0037 FIG. 5 is a block diagram showing operations of a 
side information decoding section and an MB setting section 
that are included in the video decoding device in accordance 
with the embodiment. 
0038 FIG. 6 is a block diagram showing another opera 
tions of the side information decoding section and the MB 
setting section that are included in the video decoding device 
in accordance with the embodiment. 
0039 FIGS. 7(a) and (b) of FIG. 7 schematically show 
configurations of slices, respectively. 
0040 FIGS. 8(a) to (e) of FIG. 8 show specific examples 
of a QP difference value table. 
004.1 FIGS. 9(a) of FIG.9 shows relations among values 
of indices, code numbers serving as inputs for unary binariza 
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tion, and binary sequences serving as outputs from unary 
binarization. (b) of FIG. 9 shows relations among values of 
indices and binary sequences serving as outputs from fixed 
length binarization. 
0042 FIGS. 10(a) and (b) of FIG. 10 show examples of 
amount of codes in encoding a QP difference value table. 
0043 FIG. 11 is a view of a conventional art, showing 
relations among QP difference values, code numbers serving 
as inputs for unary binarization, and binary sequences serving 
as outputs from unary binarization. 
0044 FIG. 12 is a view showing an example of a picture 
default QP value set with respect to each picture, a slice 
default QP value set with respect to each slice, and a QP value 
and a QP difference value that are set with respect to each 
macroblock. 
0045 FIG. 13 is a view hierarchically showing individual 
information included in side information. 
0046 FIG. 14 is a block diagram showing a configuration 
of a video decoding device in accordance with another 
embodiment. 
0047 FIG. 15 is a block diagram showing a configuration 
of a video encoding device in accordance with another 
embodiment. 
0048 FIG. 16 is a view showing an example of a picture 
parameter set. 
0049 FIG. 17 is a view schematically showing positions 
of CUs whose QP difference values are encoded in QP encod 
ing unit regions. 
0050 FIG. 18 is a view showing an example of coding 
unit syntax. (a) of FIG. 18 shows a former part of syntax. (b) 
of FIG. 18 shows a latter part of the syntax. 
0051 FIG. 19 is a view showing another example of cod 
ing unit syntax. (a) of FIG. 19 shows a former part of syntax. 
(b) of FIG. 19 shows a latter part of the syntax. 
0.052 FIG. 20 is a view showing another example of cod 
ing unit syntax. (a) of FIG. 20 shows a former part of syntax. 
(b) of FIG. 20 shows a latter part of the syntax. 
0053 FIG. 21 is a view showing an example of transform 
tree syntax. 
0054 FIG. 22 is a block diagram showing a configuration 
of a video encoding device in accordance with another 
embodiment. 
0055 FIG. 23 is a view showing another example of trans 
form tree syntax. 
0056 FIG.24 is a view showing another example of trans 
form tree syntax. 
0057 FIG. 25 is a block diagram showing a configuration 
of a video decoding device in accordance with another 
embodiment. 
0.058 FIG. 26 is a block diagram showing a configuration 
of a video encoding device in accordance with another 
embodiment. 
0059 FIG. 27 is a view showing another example of cod 
ing unit syntax. (a) of FIG. 27 shows a former part of syntax. 
(b) of FIG. 27 shows a latter part of the syntax. 
0060 FIG. 28 is a view showing another example of cod 
ing unit syntax. (a) of FIG. 28 shows a former part of syntax. 
(b) of FIG. 28 shows a latter part of the syntax. 
0061 FIG. 29 is a block diagram showing a configuration 
of a video decoding device in accordance with another 
embodiment. 
0062 FIG. 30 is a block diagram showing a configuration 
of a video encoding device in accordance with another 
embodiment. 
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0063 FIG. 31 is a view showing another example of cod 
ing unit syntax. (a) of FIG.31 shows a former part of syntax. 
(b) of FIG. 31 shows a latter part of the syntax. 
0064 FIG. 32 is a block diagram showing a configuration 
of a video decoding device in accordance with another 
embodiment. 
0065 FIG.33 is a block diagram showing a configuration 
of a video encoding device in accordance with another 
embodiment. 
0066 FIG. 34 is a view showing another example of cod 
ing unit syntax. (a) of FIG.34 shows a former part of syntax. 
(b) of FIG. 34 shows a latter part of the syntax. 
0067 FIG. 35 is a block diagram showing a configuration 
of a video decoding device in accordance with another 
embodiment. 
0068 FIG. 36 is a block diagram showing a configuration 
of a video encoding device in accordance with another 
embodiment. 

DESCRIPTION OF EMBODIMENTS 

First Embodiment 

(Video Encoding Device) 
0069. The following explains a video encoding device 
(encoding device) 2 in accordance with the present embodi 
ment with reference to FIGS. 1-3, 6-10, and 12. FIG. 1 is a 
block diagram showing a configuration of the video encoding 
device 2. As shown in FIG. 1, the video encoding device 2 
includes a side information determination section 21, a side 
information encoding section 22, an MB setting section 23, 
an MB encoding section 24, a variable-length code multiplex 
ing section 25, an MB decoding section 26, and a frame 
memory 27. 
0070 Schematically, the video encoding device 2 encodes 
an input image #100 to generate encoded data #1 and outputs 
the encoded data #1. The video encoding device 2 is a video 
encoding device partially using the technique employed in 
H264/AVC standard. 
0071. A process of encoding the input image #100 
includes DCT, quantization etc. The video encoding device 2 
carries out a quantization process by changing a quantization 
level with respect to each macroblock (quantization unit 
region). 
0072 The side information determination section 21 
determines side information based on the input image #100, 
and outputs the determined side information as side informa 
tion #21. The side information #21 is supplied to the side 
information encoding section 22 as well as inputted to the MB 
setting section 23. The side information #21 includes a pic 
ture parameter set which is a set of parameters regarding the 
input image #100, a slice header which is header information 
with respect to each slice included in the input image #100, a 
macroblock layer which is a set of parameters with respect to 
each block included in a slice, and the like. Each of the picture 
parameter set and the slice header includes a picture default 
QP value and a difference value between a slice default QP 
value and the picture default QP value. 
0073. Furthermore, the side information determination 
section 21 determines, with respect to each slice, a set of QP 
difference values for limiting QP values assignable to mac 
roblocks included in the slice. That is, QP values assignable to 
the macroblock MBi included in the slice are limited so that 
QP difference values between the QP values assignable to the 
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macroblock MBi and the QP value assigned to the macrob 
lock MBi-1 included in the same slice are included in the set 
of the QP difference values. 
0074. Furthermore, the side information determination 
section 21 generates, with respect to each slice (table genera 
tion unit region), a QP difference value table regarding the 
slice, and incorporates the generated QP difference value 
table into a corresponding slice header. The QP difference 
value table regarding the slice is a table generated by relating 
indices indicative of individual QP difference values included 
in the set of the QP difference values (the indices are different 
integers for individual QP difference values) to those indi 
vidual QP difference values. Alternatively, the QP difference 
value table may be one for encoding rules for generating a QP 
difference value table, as described later in the section (Addi 
tional matter 3). Alternatively, the present invention may be 
arranged such that a video encoding device and a video 
decoding device each include a plurality of predetermined QP 
difference value tables, and indices for switching the QP 
difference value tables are encoded. The side information 
determination section 21 incorporates, into a macroblock 
layer, an index indicative of a QP difference value between a 
QP value assigned to a macroblock MBi and a QP value 
assigned to a macroblock MBi-1. How the side information 
determination section 21 determines the set of the QP differ 
ence values and how the side information determination sec 
tion 21 generates the QP difference value table are described 
later. 
0075. The side information encoding section 22 encodes 
the side information #21, and outputs encoded side informa 
tion #22. The encoded side information #22 is supplied to the 
variable-length code multiplexing section 25. 
0076. The MB setting section 23 divides the input image 
#100 into a plurality of slices based on the side information 
#21, and divides each slice into a plurality of macroblocks, 
and outputs macroblock images #23 regarding individual 
macroblocks. The MB setting section 23 calculates values of 
quantization parameters (QP values) regarding the individual 
macroblock images #23 based on the side information #21 
(this calculation will be detailed later). Then, the individual 
macroblock images #23 are sequentially Supplied together 
with the calculated QP values to the MB encoding section 24. 
0077. The MB encoding section 24 generates MB encoded 
data #24 with respect to each of the sequentially inputted 
macroblock images #23, and supplies the MB encoded data 
#24 to the variable-length code multiplexing section 25. The 
MB encoding section 24 generates the MB encoded data #24 
specifically as follows. 
0078 That is, the MB encoding section 24 subjects indi 
vidual blocks constituting the macroblock image #23 to DCT, 
and quantizes DCT coefficients of individual blocks at quan 
tization levels based on the QP values supplied together with 
the macroblock image #23. Then, the MB encoding section 
24 Subjects the data obtained by quantization to a variable 
length encoding process so as to generate the MB encoded 
data #24. 
007.9 The variable-length code multiplexing section 25 
multiplexes the encoded side information #22 with the MB 
encoded data #24 to generate encoded data #1 and outputs the 
generated encoded data #1. 
0080. The MB decoding section 26 sequentially decodes 
the MB encoded data #24 corresponding to the inputted indi 
vidual macroblocks so as to generate decoded images #26 
corresponding to the individual macroblocks, and outputs the 
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generated decoded images #26. The decoded images #26 are 
supplied to the frame memory 27. 
0081. The inputted decoded images #26 are stored in the 
frame memory 27. At the time of encoding a certain macrob 
lock, decoded images corresponding to all macroblocks prior 
in raster scan order to the certain macroblock are stored in the 
frame memory 27. 

(How to Determine Set of QP Difference Values and how to 
Generate QP Difference Value Table) 
0082. The method by which the side information determi 
nation section 21 determines the set of QP difference values 
for limiting QP values assignable to macroblocks may be any 
method. Specific examples thereofare as follows. 

Example 1 

I0083) Determine the set of QP difference values in which 
each QP difference value is factor* (-1)**Ceil(1/2) (j=1,2, 

. . ). 

Example 2 

I0084. Determine the set of QP difference values in which 
each QP difference value is 0 or (-1)**factor'''} 
(j=1, 2, . . . ). 

Example 3 

I0085. Determine the set of QP difference values in which 
each QP difference value is 0, 1, -1, or factor*(-1)'*Ceil 
(1/2)+3 (3, 4, . . . ). 
I0086. In any of the Examples 1 to 3 above, a slice type is 
judged with respect to each slice, and when the slice type is I 
slice, the set of QP difference values is determined so that the 
factor (predetermined value)-3, when the slice type is Pslice, 
the set of QP difference values is determined so that the 
factor-2, and when the slice type is B slice, the set of QP 
difference values is determined so that the factor (predeter 
mined value)=1. Hereinafter, the respective methods in 
Examples 1 to 3 are identified by method=0, 1, 2. 
0087. The following explains a specific example of how to 
generate a QP difference value table when the set of QP 
difference values is determined according to the Examples 1 
to 3. 
0088. In a case where the set of QP difference values is 
determined according to the Example 1, a QP difference value 
table to be included in a slice header of a Pslice is one shown 
in (b) of FIG. 8 for example. 
I0089. That is, the QP difference value table which the side 
information determination section 21 incorporates into the 
slice header is a table in which indices mb qp delta index 
ji=(-1)**Ceil (1/2) are related to individual QP difference 
values mb qp_deltaji=2*(-1)**Ceil (i/2) (j=0-8). In the 
case of the Example 1, the relation between the QP difference 
value and the index is QP difference value-factor index. 
0090. In the case where the set of QP difference values is 
determined according to the Example 2, the QP difference 
value table to be incorporated into the slice header of the P 
slice is one shown in (c) of FIG. 8 for example. 
0091 That is, the QP difference value table which the side 
information determination section 21 incorporates into the 
slice header is a table in which an index 0 is related to a QP 
difference value 0 and indices mb qp delta index=(-1)* 
1*Ceil (1/2) are related to individual QP difference values 
mb qp deltai)=(-1)**2''' (=1-8). 
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0092. In the case where the set of QP difference values is 
determined according to the Example 3, the QP difference 
value table which the side information determination section 
21 incorporates into the slice header is a table in which indices 
0, 1, and -1 are related to QP difference values 0, 1, and -1, 
and indices mb qp delta index.j=(-1)**Ceil (j/2)+3 (j=3, 
. . . ) are related to individual QP difference values mb qp 
deltai)=(-1)**factor''' (=3,...). 
0093. As described above, it is desirable that the side infor 
mation determination section 21 generates a QP difference 
value table in which individual QP difference values are 
related to indices whose absolute values are smaller than 
absolute values of the QP difference values (table shown in 
(a) to (c) of FIG. 8). The QP difference value table generated 
by the side information determination section 21 should have 
at least the characteristics below. 
(0094. That is, the QP difference value table may be any 
table as long as the amount of codes of all quantization data 
outputted when individual indices are transformed into code 
numbers and Subjected to a quantization process based on 
unary binarization is Smaller than the amount of codes of all 
quantization data outputted when individual QP difference 
values are transformed into code numbers and are Subjected 
to a quantization process based on unary binarization. For 
example, the QP difference value table may be a table in 
which QP difference values and indices are related to each 
other one by one, and the total of absolute values of individual 
indices is smaller than the total of absolute values of indi 
vidual QP difference values. 

(Operations of Side Information Determination Section 21 
and Side Information Encoding Section 22) 
0.095 Next, an explanation is made as to operations of side 
information determination section 21 and side information 
encoding section 22 with reference to FIG. 2. That is, an 
explanation is made as to operations of individual sections 
from the time when the video encoding device 2 generates a 
QP difference value table with respect to each slice (as shown 
in (a) of FIG. 7) included in the input image #100 to the time 
when the video encoding device 2 encodes indices stored in a 
macroblock layer of each macroblock MBi in the slice. 
(0096 FIG. 2 is a flow chart showing the flow of the above 
operations. 
0097. As shown in FIG. 2, the side information determi 
nation section 21 generates a QP difference value table cor 
responding to the slice type of a slice included in the input 
image #100, and incorporates the QP difference value table 
into a corresponding slice header in the side information #21 
(step S41). 
0.098 Next, the side information determination section 21 
determines the QP value of the macroblock MBi (i-1,2,... 
) in the slice (step S42). 
0099 Specifically, the side information determination 
section 21 temporarily sets the QP value of the macroblock 
MBi to be within the range defined by the H264/AVC stan 
dard. Then, the side information determination section 21 
judges whether the value (temporal QP difference value) 
obtained by subtracting the already determined QP value of 
the macroblock MBi-1 from the temporarily set QP value of 
the macroblock MBi is included as a QP difference value in 
the QP difference value table. 
0100. In a case where the side information determination 
section 21 judges that the temporal QP difference value is 
included in the QP difference table, the side information 
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determination section 21 determines the temporarily set QP 
value as the QP value of the macroblock MBi. On the other 
hand, in a case where the side information determination 
section 21 judges that the temporal QP difference value is not 
included in the QP difference table, the side information 
determination section 21 determines, as the QP value of the 
macroblock MBi, a value obtained by adding one of a plural 
ity of QP difference values included in the QP difference 
value table which one is closest to the temporal QP difference 
value to the QP value of the macroblock MBi-1 (when i=1, 
slice default QP value). 
0101. As described above, after determining the QP values 
of individual macroblocks, the side information determina 
tion section 21 subtracts the slice default QP value from the 
QP value of the headmost macroblock MB1 to obtain the QP 
difference value for the headmost macroblock MB1. Then, 
the side information determination section 21 refers to the QP 
difference value table generated in the immediately preceding 
step S41 and transforms the QP difference value to an index 
(step S43). The side information determination section 21 
incorporates the obtained index into a corresponding macrob 
lock layer in the side information #21. 
0102 Here, the QP difference value is transformed into 
the index by using the QP difference value table. In a case 
where a relation between the QP difference value and the 
index is defined by calculations such as four operations, trans 
form is possible without using the QP difference value table. 
Hereinafter, a rule for setting transform of a QP difference 
value to an index by calculation or transform of an index to a 
QP difference value by calculation is referred to as a trans 
form rule. For example, in the case of the Example 1, the 
transform rule is QP difference value-indexxfactor, and 
accordingly transform of a QP difference value into an index 
is possible by calculation without using the QP difference 
value table. 

0103) Furthermore, with respect to another macroblock 
MBi (i>1) for which QP difference value is not yet calculated, 
the side information determination section 21 calculates the 
QP difference value for the macroblock MBiby subtracting 
the QP value of the macroblock MBi-1 from the QP value of 
the macroblock MBi. Then, the side information determina 
tion section 21 transforms the QP difference value into an 
index by referring to the QP difference value table generated 
in the immediately preceding step S41 (step S44). The side 
information determination section 21 incorporates the 
obtained index into a corresponding macroblock layer in the 
side information #21. 

0104. After the step S44, the side information determina 
tion section 21 determines whether the macroblock treated in 
the step S44 is the last macroblock MBn in the slice (step 
S45). When the side information determination section 21 
determines that the macroblock treated in the step S44 is not 
the last macroblock MBn in the slice, the process goes back to 
the step S44. On the other hand, when the side information 
determination section 21 determines that the macroblock 
treated in the step S44 is the last macroblock MBn in the slice, 
the process goes to the step S46. 
0105. The side information determination section 21 
judges whether a slice which has not been subjected to treat 
ments in the steps S41 to S44 exists in the input image #100 
or not (step S46). When the side information determination 
section 21 judges that Such a slice exists, the side information 
determination section 21 subjects the slice which has not been 
subjected to the treatments in the steps S41 to S44 to the 
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treatments in the steps S41 to S44. On the other hand, when 
the side information determination section 21 judges that 
Such a slice does not exist, the side information determination 
section 21 Supplies, to the side information encoding section 
22 and the MB setting section 23, the side information #21 
whose macroblock layer includes indices and whose slice 
header includes a QP difference value table. Then, the process 
goes to the step S47. 
0106 With respect to the indices in individual macroblock 
layers in the side information #21, the side information 
encoding section 22 to which the side information #21 has 
been inputted transforms the indices into code numbers and 
carries out a binarization process on the input code numbers 
based on unary binarization. That is, an index whose absolute 
value is n is transformed into a binary sequence with a length 
of 2n or 2n+1 (i.e. binary sequence with a length correspond 
ing to the size of the absolute value of the index) based on the 
table shown in (a) of FIG. 9 (step S47). 
0107 Furthermore, the side information encoding section 
22 transforms binary sequences having been stored in indi 
vidual macroblock layers in the process of the step S47 into 
algebraic signs, and encodes the QP difference value tables 
included in individual slice headers in the side information 
#21 (step S48). The side information encoding section 22 
carries out an encoding process on the whole of the side 
information #21 (including the process of S48) and then 
supplies the encoded side information #22 to the variable 
length code multiplexing section 25. 
0108. An explanation was made above as to the operations 
of the side information determination section 21 and the side 
information encoding section 22. Here, an explanation is 
made as to the operation of the MB setting section 23 to which 
the side information #21 is inputted. 
0109. As described above, the MB setting section 23 
divides the input image #100 into a plurality of slices, and 
divides each slice into a plurality of macroblocks. Then, the 
MB setting section 23 sequentially supplies the macroblock 
images #23 regarding individual macroblocks together with 
QP values regarding the macroblock images #23 to the MB 
encoding section 24. 
0110. The MB setting section 23 calculates, based on the 
inputside information #21, the QP value to be supplied to the 
MB encoding section 24 as follows. 
0111. That is, the MB setting section 23 refers to: an index 
included in a macroblock layer corresponding to the macrob 
lock image #23; and a QP difference value table included in a 
slice header corresponding to a slice partially constituted by 
the macroblock image #23. 
(O112 Then, the MB setting section 23 refers to a QP 
difference value related to the referred index in the QP dif 
ference value table. Furthermore, the MB setting section 23 
regards, as a QP value to be supplied to the MB encoding 
section 24, a value obtained by adding the QP difference 
value to the QP value for the macroblock image #23 which 
value was supplied to the MB encoding section 24 immedi 
ately before. 
0113. The MB encoding section 24 for quantizing and 
encoding the macroblock image #23 based on an input QP 
value and members ranging from the variable-length code 
multiplexing section 25 to the frame memory 27 operate in 
accordance with the H264/AVC standard, and accordingly 
details thereof are omitted here. 
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(Encoding of QP Difference Value Table) 
0114. The following specifically explains encoding of a 
QP difference value by the side information encoding section 
22. 
0115 The side information encoding section 22 encodes 
the size of the QP difference value table (i.e. the number of 
indices (QP difference values) in the table) and individual QP 
difference values. 
0116 For example, in a case where the side information 
determination section 21 generates the QP difference value 
table as shown in (b) of FIG. 8, the side information encoding 
section 22 encodes the size 9 of the QP difference value table 
and individual QP difference values (-8, -6, ..., 0,..., 6, 8). 
Alternatively, instead of encoding individual QP difference 
values, the side information encoding section 22 may encode 
a QP difference value corresponding to the index 0 as it is and 
as for other index, encode a difference obtained by subtract 
ing, from said other index, a QP difference value of index 
smaller by 1 than said other index. 
0117 QP difference values or differences of the QP dif 
ference values may be encoded by unary binarization. 
0118 With reference to (a) and (b) of FIG. 10, an amount 
of codes when the QP difference value table shown in (b) of 
FIG. 8 is encoded based on unary binarization is described 
below for two cases: a case where individual QP difference 
values are encoded as they are, and a case where a QP differ 
ence value corresponding to the index 0 is encoded as it is and 
as for other index, a difference of a QP difference value 
corresponding to other index is encoded. mb qp deltai in 
(a) and (b) of FIG. 10 indicates a QP difference value of an 
index i. In (b) of FIG. 10, ddi,i-1-mb qp deltai-mb qp 
deltai-1. 
0119. In the case where individual QP difference values 
are encoded as they are, a QP difference value mb qp delta 
I-4 (=-8) is transformed into a code number 16, so that the 
amount of codes of the QP difference value is 17 (see (a) of 
FIG. 10). Encoding of other QP difference values is made in 
the same manner, so that the total of the amount of codes of 
individual QP difference values is 85 bits. 
0120 In the case where a QP difference value correspond 
ing to the index 0 is encoded as it is and as for other index, a 
difference of a QP difference value corresponding to other 
index is encoded, the QP difference value (mb qp deltaO 
=0) is transformed into a code number 0 so that the amount of 
codes is 1. Furthermore, as for other index i, the difference 
ddi, i-1=2 of a QP difference value is transformed into a 
code number 3, so that the amount of codes is 4. Therefore, 
the total amount of codes is 29 bits. 

Modification Example 
0121 The following explains a modification example of 
the operations of the side information determination section 
21 and the side information encoding section 22 with refer 
ence to FIG.3 and (b) of FIG. 7. FIG.3 is a flow chart showing 
the operations of the side information determination section 
21 and the side information encoding section 22 of the present 
Modification Example. (b) of FIG. 7 is a view showing a slice 
constituted by a plurality of enlarged macroblocks (second 
unit region) each constituted by a plurality of macroblocks. 
Here, each enlarged macroblock is configured such that all 
macroblocks therein have similar pixel characteristics. 
0122. In the present Modification Example, the video 
encoding device 2 determines the QP difference value with 
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respect to each of a plurality of macroblocks included in an 
enlarged macroblock. A macroblock for which the QP differ 
ence value is determined is selected in raster scan order in 
each enlarged macroblock. For example, QP difference val 
ues for four macroblocks in an enlarged macroblock LMB1 
are determined in the order of MB1, MB2, MB3, and MB4. 
I0123. The video encoding device 2 carries out the above 
process with respect to each of the plurality of enlarged mac 
roblocks in the slice. The enlarged macroblock to be sub 
jected to the above process is selected in raster scan order in 
the slice. For example, a plurality of enlarged macroblocks in 
a slice in (b) of FIG. 7 are subjected to the above process in the 
order of enlarged macroblocks LMB1, LMB2, LMB3,.... As 
is seen from (b) of FIG. 7 and the above explanation, the 
number i in the sign MBi (i-1, 2, . . . ) assigned to the 
macroblock in the drawing indicates the order by which the 
macroblock is selected in the slice. 

0.124. In the present Modification Example, the video 
encoding device 2 assigns a QP value to a headmost macrob 
lock (specific unit region) in an enlarged macroblock by a 
method based on the H264/AVC standard (hereinafter, the QP 
value of the headmost macroblock is also referred to as 
QP). The video encoding device 2 transforms the QP 
difference value directly into a code number without trans 
forming the QP value into an index, and transforms the code 
number into a binary sequence by unary binarization. 
0.125. On the other hand, with respect to macroblocks 
other than the headmost macroblock in one enlarged macrob 
lock, the video encoding device 2 transforms the QP differ 
ence value for the QP value assigned to the headmost mac 
roblock in that enlarged macroblock into an index based on 
the QP difference value table shown in(e) of FIG.8. Then, the 
Video encoding device 2 transforms the index into a code 
number and transforms the code number into a binary 
sequence by unary binarization. 
I0126. As is seen from (e) of FIG. 8, in the present Modi 
fication Example, the number of QP values assignable to 
macroblocks other than the headmost macroblock (three QP 
Values of QP-2, QP, QP+2) is Smaller than the 
number of QP values assignable to individual macroblocks in 
the above Embodiment (thirteen in the case of using the table 
shown in (a) of FIG. 8 and nine in the case of using the tables 
shown in (b) to (d) of FIG. 8. Furthermore, in the present 
Modification Example, the maximum value of the absolute 
value of the QP difference value that can be determined for a 
macroblock other than the headmost macroblock is 2 which is 
a predetermined number close to 0. 
0127. It is deemed that since individual macroblocks in the 
enlarged macroblock have similar image characteristics, 
assigning Substantially a constant QP value to individual 
macroblocks as above hardly causes deterioration in quality 
of macroblock images, increase in the amount of unnecessary 
codes etc. due to assignment of improper QP values. Further 
more, downsizing of the QP difference value table results in a 
merit that the amount of codes for encoding the QP difference 
value table can be reduced, too, and the absolute value of the 
index being 1 at most results in a merit that the amount of 
codes of a binary sequence into which the index has been 
transformed is 2 or less. 

I0128. The following explains the operations of the side 
information determination section 21 and the side informa 
tion encoding section 22 of the Modification Example with 
reference to FIG. 3. 



US 2013/005841.0 A1 

0129. As shown in FIG. 3, the side information determi 
nation section 21 generates a QP difference value table as 
shown in (e) of FIG. 8, and incorporates the QP difference 
value table into a corresponding slice header in the side infor 
mation #21 (step S61). 
0130 Individual macroblocks selected in raster scan order 
from a plurality of macroblocks constituting the whole of a 
target enlarged macroblock (e.g. LMB1) are subjected to the 
processes of S62 to S68 below in the order of selection (e.g. 
the order of MB1, MB2, MB3, and MB4). Furthermore, the 
target macroblocks are selected in raster scan order (the order 
of LMB1, LMB2 . . . ) from a plurality of enlarged macrob 
locks constituting the whole of a slice. 
0131. In the step S62, the side information determination 
section 21 judges whether the selected macroblock MBi is a 
headmost macroblock MB1 in a slice. 
0132. When the side information determination section 21 
judges that the selected macroblock MBi is the headmost 
macroblock MB1 (YES in step S62), the side information 
determination section 21 determines the QP value of the 
macroblock MB1 by a method based on the H264/AVC stan 
dard. Then, the side information determination section 21 
causes the QP difference value obtained by subtracting a slice 
default QP value from the determined QP value to be stored in 
a corresponding macroblock layer (step S67), and the process 
goes to the step S68. 
0133. On the other hand, when the side information deter 
mination section 21 judges that the selected macroblock MBi 
is not the headmost macroblock MB1 (NO in step S62), the 
side information determination section 21 judges whether the 
selected macroblock MBi is a headmost macroblock in one of 
other enlarged macroblocks (MB5, MB9 etc.) (step S63). 
0134. When the side information determination section 21 
judges that the selected macroblock MBi is a headmost mac 
roblock in an enlarged macroblock (YES in step S63), the side 
information determination section 21 determines the QP 
value of the macroblock MBi by a method based on the 
H264/AVC standard. Then, the side information determina 
tion section 21 causes the QP difference value obtained by 
subtracting the QP value determined for the macroblock 
MBi-1 from the determined QP value for the macroblock 
MBi to be stored in a corresponding macroblock layer (step 
S66), and the process goes to the step S68. 
0135. On the other hand, when the side information deter 
mination section 21 judges that the selected macroblock MBi 
is not aheadmost macroblock in an enlarged macroblock (NO 
in step S63), the side information determination section 21 
determines the QP difference value of the macroblock (step 
S64). 
0.136 Specifically, the side information determination 
section 21 temporarily sets the QP value of the macroblock 
based on the H264/AVC standard. Then, the side information 
determination section 21 subtracts, from the temporarily set 
QP value, a QP value of a headmost macroblock included in 
the same enlarged macroblock as the macroblock is included 
in to obtain a temporal QP difference value, and judges 
whether the temporal QP difference value is included as a QP 
difference value in the QP difference value table. 
0137 When the side information determination section 21 
determines that the temporal QP difference value is included 
as a QP difference value in the QP difference value table, the 
side information determination section 21 determines the 
temporarily set QP value as the QP value of the macroblock 
MBi. On the other hand, when the side information determi 
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nation section 21 determines that the temporal QP difference 
value is not included as a QP difference value in the QP 
difference value table, the side information determination 
section 21 determines, as the QP difference value of the 
macroblock MBi, a QP difference value closest to the tem 
poral QP difference value out of the plurality of QP difference 
values included in the QP difference value table. That is, the 
number of candidates of QP difference values to be deter 
mined for macroblocks other than the headmost macroblock 
in the enlarged macroblock in the step S64 is smaller than the 
number of candidates of QP difference values to be deter 
mined for the headmost macroblock in the enlarged macrob 
lock. A value obtained by adding the determined QP differ 
ence value to the QP value of the macroblock MBi-1 is 
determined as the QP value of the macroblock MBi. 
0.138. The side information determination section 21 
refers to the QP difference value table generated in the imme 
diately preceding step S61, and transforms the QP difference 
value determined in the step S64 into an index. The side 
information determination section 21 incorporates the 
obtained index into a corresponding macroblock layer in the 
side information #21 (step S65), and the process goes to the 
step S68. 
0.139. In the step S68, the side information determination 
section 21 judges whether the macroblock having been pro 
cessed is the last macroblock in the slice. When the side 
information determination section 21 determines that the 
macroblock having been processed is not the last macroblock 
(NO in the step S68), the process goes to the step S62. On the 
other hand, when the side information determination section 
21 determines that the macroblock having been processed is 
the last macroblock (YES in the step S68), the process goes to 
the step S69. 
0140. The side information determination section 21 
judges whether a slice having not been Subjected to the pro 
cesses in the steps S61 to S68 exists in the input image #100 
or not (step S69). When judging that such a slice exists, the 
side information determination section 21 subjects the slice to 
the process in the steps S61 to S68. On the other hand, when 
judging that such a slice does not exist, the side information 
determination section 21 supplies the side information #21 to 
the side information encoding section 22 and the MB setting 
section 23 and the process goes to the step S70. 
0.141. The side information encoding section 22 receives 
the side information #21, and transforms indices or QP dif 
ference values included in individual macroblock layers in 
the side information #21 into code numbers, and subjects the 
code numbers to a binarization process based on unary bina 
rization (step S70). 
0.142 Furthermore, the side information encoding section 
22 encodes QP difference value tables included in individual 
slice headers in the side information #21 (step S71). The side 
information encoding section 22 carries out an encoding pro 
cess (including the process in S70) on the whole of the side 
information #21 and then supplies the encoded side informa 
tion #22 to the variable-length code multiplexing section 25. 
0.143 An explanation was made above as to the operations 
of the side information determination section 21 and the side 
information encoding section 22. Here, an explanation is 
made as to the operation of the MB setting section 23 to which 
the side information #21 is inputted. 
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0144. On the basis of the input side information #21, the 
MB setting section 23 calculates a QP value to be supplied 
together with the macroblock image #23 to the MB encoding 
section 24. 
0145 That is, when the macroblock image #23 to be sup 
plied is a macroblock other than aheadmost macroblock in an 
enlarged macroblock, the MB setting section 23 refers to an 
index included in the macroblock layer corresponding to the 
macroblock image #23 and a QP difference value table 
included in a slice header corresponding to a slice partially 
constituted by the macroblock image #23. Then, the MB 
setting section 23 refers to the QP difference value related to 
the index which the MB setting section has referred to in the 
QP difference value table. Furthermore, the MB setting sec 
tion 23 adds the QP difference value to the QP value regarding 
the macroblock image #23 supplied to the MB encoding 
section 24 just before, thereby obtaining a QP value to be 
supplied to the MB encoding section 24. 
0146. On the other hand, when the macroblock image #23 
to be supplied is a headmost macroblock in an enlarged mac 
roblock, the MB setting section 23 refers to a QP difference 
value included in a macroblock layer corresponding to the 
macroblock image #23. The MB setting section 23 adds the 
QP difference value to the QP value regarding the macroblock 
image #23 supplied to the MB encoding section 24 just 
before, thereby obtaining a QP value to be supplied to the MB 
encoding section 24. 

<Additional Matters Regarding Video Encoding Device> 
0147. It was described above that it is desirable that the 
side information determination section 21 generates a QP 
difference value table in which individual QP difference val 
ues are related to indices whose absolute values are smaller 
than absolute values of the QP difference values as shown in 
(a) to (c) of FIG.8. Alternatively, the side information deter 
mination section 21 may generate a table of (d) of FIG. 8 
which is not designed as above. The table of (d) of FIG. 8 is 
generated as below. 
0148 That is, as described above, in the step S42, the side 
information determination section 21 determines, with 
respect to each of the macroblocks MB1 to MBn in the slice, 
the QP difference value for the macroblock out of the set of 
the QP difference values determined for the slice so as to 
determine the QP value of the macroblock. 
014.9 The side information determination section 21 gen 
erates a table in which the most frequent value (0 in (d) of FIG. 
8), the second frequent value (4 in (d) of FIG. 8), the third 
frequent value (-6 in (d) of FIG. 8) ... which are set based on 
then determined QP difference values are related to indices 0, 
1, -1,....That is, in the table, a more frequent QP difference 
value is related to an index with a smaller absolute value. 
Furthermore, individual frequencies, i.e. ratios of individual 
QP difference values included in a group consisting of n QP 
difference values are calculated by the side information deter 
mination section 21. In a case where QP difference value table 
is generated in such a manner that QP difference values with 
higher frequencies are given indices will Smaller absolute 
values, the total sum of the absolute values of the QP differ 
ence values included in the QP difference value table may be 
equal to the total sum of the absolute values of the indices. 
0150. An explanation was made above as to the video 
encoding device 2 in accordance with the present Embodi 
ment. However, the present invention is not limited to the 
above configuration. 
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(Additional Matter 1) 
0151. In the above Embodiment, the quantization unit 
region is a macroblock. However, the present invention is not 
limited to this. That is, although an explanation was made 
above as to a case where determination of a QP value, trans 
form of a QP difference value into an index, binarization of an 
index, and quantization of an image by using the QP value are 
made with respect to each macroblock, such operations may 
be made not with respect to each macroblock but with respect 
to a unit larger than the macroblock or a unit Smaller than the 
macroblock (i.e. with respect to each partition, each block of 
8 pixelsx8 lines, each block of 4 pixelsx4 lines etc.). 
0152. In the above Embodiment, the table generation unit 
region is a slice. However, the present invention is not limited 
to this. That is, although an explanation was made as to a case 
where the QP difference value table is generated with respect 
to each slice, the QP difference value table may be generated 
with respect to a unit larger than the slice (with respect to each 
picture etc.) or a unit Smaller than the slice (with respect to 
each macroblock etc.). In a case of generating the QP differ 
ence value table corresponding to the values of factor in each 
macroblock, for example, the macroblock type of a macrob 
lock layer is referred to, and when the macroblock type is an 
intramacroblock, it may be determined that factor-3, and 
when the macroblock type is an intermacroblock, it may be 
determined that factor-2. 
0153. However, it should be noted that regardless of how 
the size of a table generation unit region and the size of a 
quantization unit region are determined, the table generation 
unit region must include a plurality of quantization unit 
regions. 
0154 Alternatively, the present invention may be arranged 
such that the QP difference value table is not generated with 
respect to each table generation unit region. That is, a prede 
termined QP difference value table is stored in a storage 
section (not shown), and the QP difference value table stored 
in the storage section is used instead of a QP difference value 
table generated with respect to each table generation unit 
region. In this case, it is unnecessary for the video encoding 
device 2 to encode the QP difference value table and output 
the encoded QP difference value table to the outside. This is 
because when the video decoding device 1 has the same QP 
difference value table, the video decoding device 1 can derive 
the QP difference value from the index after decoding side 
information encoded data #11a. 

(Additional Matter 2) 
0.155. In the above Embodiment, the slice type is deter 
mined with respect to each slice, the value of factor is deter 
mined according to the slice type, and the QP difference value 
table according to the value of factor is generated. Alterna 
tively, the QP difference value table may be generated as 
follows. 

0156 That is, initially, the side information determination 
section 21 temporarily sets QP values of macroblocks MB1 to 
MBn included in a slice by a method based on the H264/AVC 
standard. Then, the side information determination section 21 
calculates dispersion of the obtained in QP values, and deter 
mines the value of factor according to the size of dispersion. 
Specifically, for example, when dispersion is not less than S, 
it is determined that factor-3. When dispersion is not less than 
S and less than S, it is determined that factor-2. When 
dispersion is less than S, it is determined that factor-1. 
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Lastly, the side information determination section 21 gener 
ates a QP difference value table corresponding to the value of 
factor thus determined. 

(Additional Matter 3) 
(O157. In the above Embodiment, when the QP difference 
value table is encoded, individual QP difference values are 
encoded. Alternatively, the QP difference value table may be 
encoded as follows. That is, as shown by the QP difference 
value table of (b) of FIG. 8 and the QP difference value table 
of (c) of FIG. 8, when the QP difference value table deter 
mined by the value of factor and the size of the QP difference 
value table is encoded, the value of factor may be encoded 
instead of encoding individual QP difference values. In this 
case, the amount of codes of the QP difference value table is 
further reduced. As shown by the Examples 1 to 3, there area 
plurality of methods for calculating the QP difference value 
table from the same factor. The present invention may be 
arranged to select and use one of the methods shown by the 
Examples 1 to 3. In this case, information necessary for 
determining the method for calculating the QP difference 
value table may be explicitly encoded. That is, both of method 
and factor may be encoded. 
0158 Information to be outputted as encoded data to the 
outside may be any information as long as the information 
relates individual QP difference values to indices one by one. 
The information may be encoded QP difference values or 
may be encoded values of factor. In a case where the range of 
an index registered in a QP difference value table is variable 
with respect to each slice, the information may include not 
only individual QP difference values or the values of factor 
but also the values of indices. 
0159. The video encoding device and the video decoding 
device may be arranged to each include a plurality of prede 
termined transform rules or a plurality of QP difference value 
tables and encodes a transform rule index (roughness-speci 
fying flag) for Switching the plurality of transform rules (or 
the plurality of QP difference value tables). In a case of 
encoding the transform rule index, there may be encoded a 
0-2 transform rule index designed Such that, for example, an 
index for identifying a transform rule mb qp delta-mb qp 
delta index is 0, an index for identifying a transform rule 
indicated by the QP difference value table shown in (b) of 
FIG. 8 is 1, and an index for identifying a transform rule 
equivalent to a QP difference value table shown in (c) of FIG. 
8 
0160 The roughness-specifying flag for identifying the 
QP difference value table may be a binary flag. For example, 
a value of the roughness-specifying flag for identifying a QP 
difference value table equivalent to a transform rule mb qp 
delta-mb qp delta index is set to 0, and a value of a rough 
ness-specifying flag for identifying the QP difference value 
table shown in (a) of FIG. 8 is set to 1. 

(Additional Matter 4) 

0161 In the above Embodiment, unary binarization is 
used in order to transform an index into a binary sequence. 
However, the present invention is not limited to this. Alterna 
tively, in order to transform an index into a binary sequence, 
unary binarization or fixed-length binarization as shown in 
(b) of FIG.9 may be used depending on the situation. Fur 
thermore, a binary sequence obtained by these binarizations 
may be subjected to another encoding. For example, Context 

Mar. 7, 2013 

based Adaptive Binary Arithmetic Coding (CABAC) defined 
in H.264/AVC may be applied. 
0162 Specifically, the side information encoding section 
22 may determine whether to use unary binarization or fixed 
length binarization with respect to each slice. In this case, 
with respect to each macroblock in a slice, the side informa 
tion encoding section 22 refers to an index stored in a corre 
sponding macroblock layer. Then, the side information 
encoding section 22 may judge whether a ratio of a plurality 
of indices which the side information encoding section 22 has 
referred to including the value of an index i (i-0, 1, . . . ) is 
substantially constant (whether the difference between the 
maximum value and the minimum value of the ratio is not 
more than a predetermined threshold), and when the ratio is 
Substantially constant, the side information encoding section 
22 may use fixed-length binarization and when otherwise, the 
side information encoding section 22 may use unary binariza 
tion. 
0163 The length of a binary sequence obtained by fixed 
length binarization depends on logarithm of the number of 
possible QP difference values with a radix of 2. For example, 
when the number of possible QP difference values is 7, the 
length of a binary sequence is 3. Therefore, in a case where the 
possible QP difference values are limited by using a QP 
difference value table, the length of the binary sequence is 
reduced compared with a case of not limiting QP difference 
values and so the amount of codes is reduced, too. 

(Additional Matter 5) 
0164. In the present invention, a QP difference value of a 
quantization unit region of interest is obtained from a differ 
ence between a QP value of the quantization unit region of 
interest and a predetermined reference value. In the above 
Embodiment, the predetermined reference value is a QP value 
of a quantization unit region just before the quantization unit 
region of interest in the order of processing. However, the 
present invention is not limited to this. That is, the predeter 
mined reference value may be a QP value of a quantization 
unit region adjacent to the quantization unit region the QP 
difference value of which is to be obtained (e.g. quantization 
unit region-adjacent to the quantization unit region of interest 
to the left or to the above). Alternatively, the predetermined 
reference value may be a QP value of a quantization unit 
region close to the quantization unit region the QP difference 
value of which is to be obtained (i.e. quantization unit region 
positioned in a predetermined range from the quantization 
unit region of interest), or may be a value that changes with 
respect to each process unit larger than a quantization unit 
(e.g. slice default QP value). Alternatively, the predetermined 
reference value may be a specific constant (e.g. 0). 

(Advantages of Video Encoding Device 2) 

0.165. As described above, the video encoding device 2 
sets the QP value of each macroblock in such a manner that 
the QP difference value of a pair of macroblocks with con 
secutive orders of encoding is one of n QP difference values. 
For example, the video encoding device 2 sets the QP value of 
the macroblock MB3 in such a manner that the QP difference 
value of the macroblock MB3 with respect to the macroblock 
MB2 is 1 which is one of nine QP difference values registered 
in the QP difference value table shown in (d) of FIG. 8:-9, -2, 
. . . , 3, and 8. Then, the video encoding device 2 transforms 
the QP difference value 1 of the macroblock MB3 with 
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respect to the macroblock MB2 into an index 2 corresponding 
to the QP difference value 1 out of 9 indices. 
0166 Furthermore, the side information encoding section 
22 generates a binary sequence having a length correspond 
ing to the size of the absolute value of the index. For example, 
the side information encoding section 22 generates a binary 
sequence “1110' having a length of 4 from the index of 2, and 
generates a binary sequence “111110' having a length of 6 
from the index 3. 
0167. The total of absolute values of n indices is smaller 
than the total of absolute values of n difference values. For 
example, in the QP difference value table shown in (d) of FIG. 
8, the total of absolute values of 9 indices is 20, whereas the 
total of absolute values of 9 QP difference values is 34. 
Accordingly, transforming QP difference values of the mac 
roblocks MB1 to MBn into corresponding indices and gen 
erating binary sequences having lengths corresponding to the 
sizes of absolute values of the indices provides, in general, a 
Smaller total length of n binary sequences (i.e. Smaller 
amount of codes) than conventionally generating, from QP 
difference values of the macroblocks MB1 to MBn, binary 
sequences having lengths corresponding to the sizes of abso 
lute values of the QP difference values. 
0168 Consequently, the video encoding device 2 can 
reduce the amount of codes of quantization parameters com 
pared with a conventional art. 

(Video Decoding Device) 
0169. The following explains a configuration of the video 
decoding device (decoding device) 1 in accordance with the 
Embodiment with reference to FIGS. 4-10 and 12. The video 
decoding device 1 is a video decoding device a part of which 
uses the technique employed in the H264/AVC standard. 
0170 Schematically, the video decoding device 1 is a 
device which decodes encoded data #1 from the video encod 
ing device 2 so as to generate and output a decoded image #2. 
0171 FIG. 4 is a block diagram showing a configuration of 
the video decoding device 1. As shown in FIG. 4, the video 
decoding device 1 includes a variable-length code inverse 
multiplexing section 11, a side information decoding section 
12, a MB setting section 13, a MB decoding section 14, and a 
frame memory 15. 
0172. The encoded data #1 inputted to the video decoding 
device 1 is inputted to the variable-length code inverse-mul 
tiplexing section 11. The variable-length code inverse-multi 
plexing section 11 reverse-multiplexes the input encoded data 
#1 so as to divide the encoded data #1 into side information 
encoded data #11 a which is encoded data regarding side 
information and encoded data #11b which is encoded data 
regarding a picture, and outputs the side information encoded 
data #11a and the encoded data #11b to the side information 
decoding section 12 and the MB setting section 13, respec 
tively. 
0173 The side information decoding section 12 decodes 
side information #12 from the side information encoded data 
#11a, and outputs the side information #12 to the MB setting 
section 13. The side information #12 includes a picture 
parameter set which is the set of parameters regarding the 
input image #100, a slice header which is header information 
with respect to each slice included in the input image #100, a 
macroblock layer which is the set of parameters with respect 
to each macroblock included in the slice, and the like. 
0.174. The MB setting section 13 divides, based on the 
input side information #12, the encoded data #11b into a 
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plurality of slices and divides each slice into individual 
encoded data #13 corresponding to individual macroblocks, 
and sequentially outputs the individual encoded data #13 to 
the MB decoding section 14. As mentioned later, the MB 
setting section 13 calculates, based on the side information 
#12, a QP value for reverse-quantizing the encoded data #13, 
and outputs the obtained QP value together with the encoded 
data #13 to the MB decoding section 14. 
0.175. The MB decoding section 14 sequentially decodes 
and reverse-quantizes the encoded data #13 corresponding to 
individual inputted macroblocks (reverse-quantized unit 
region) so as to generate and output decoded images #2 cor 
responding to individual macroblocks. Furthermore, the 
decoded images #2 are outputted to the frame memory 15, 
tOO. 

0176 The decoded images #2 are stored in the frame 
memory 15. At the time of decoding a certain macroblock, in 
the frame memory 15, decoded images corresponding to all 
macroblocks preceding the certain macroblock in the order of 
processing. 
0177. At the time when all the macroblocks constituting 
the encoded data #11b have been subjected to a decoded 
image generation process by the MB decoding section 14 
with respect to each macroblock, a process for generating the 
decoded images #2 corresponding to the encoded data input 
ted to the video decoding device 1 is completed. 

(Regarding Operations of the Side Information Decoding 
Section 12 and the MB Setting Section 13) 
0.178 Next, an explanation is made as to the operations of 
the side information decoding section 12 and the MB setting 
Section 13 with reference to FIG. 5. FIG. 5 is a flowchart 
showing the flow of the operations of the side information 
decoding section 12 and the MB setting section 13. 
0179. As shown in FIG. 5, the side information decoding 
section 12 decodes a QP difference value table included in 
each slice header from the side information encoded data 
#11a (step S1). Thereafter, the side information decoding 
section 12 takes out, from the side information encoded data 
#11a, an index included in each macroblock layer (step S2). 
Specifically, the side information decoding section 12 gener 
ates a binary sequence by arithmetic-decoding data having 
been arithmetic-encoded in the step S48 by the side informa 
tion encoding section 22 of the video encoding device 2, and 
Subjects the binary sequence to a reverse process of unary 
binarization (conversion of binary sequence into multivalued 
sequence) so as to take out an index. Then, the side informa 
tion decoding section 12 Supplies side information #12 
including the QP difference value table and the index to the 
MB setting section 13. 
0180. Then, the MB setting section 13 calculates QP val 
ues to be sequentially outputted together with the encoded 
data #13 to the MB decoding section 14 (step S3). 
0181 Specifically, the MB setting section 13 refers to the 
QP difference value table included in a slice header of the side 
information #12 and to the index included in a macroblock 
layer (macroblock layer corresponding to macroblock indi 
cated by the encoded data #13) of the side information #12. 
Here, the slice header of the side information #12 is a slice 
header corresponding to a slice partially constituted by a 
macroblock indicated by the encoded data #13. Then, the MB 
setting section 13 refers to a QP difference value related to the 
index in the QP difference value table, and calculates a QP 
value from the QP difference value. 
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0182. The MB decoding section 14 for decoding the input 
encoded data #13 and reverse-quantizing the decoded data 
based on a QP value inputted together with the encoded data 
#13, and the frame memory 15 operate in accordance with the 
H264/AVC standard, and therefore details thereofare omitted 
here. 

Modification Example 
0183 The following explains a modification example of 
the operations of the side information decoding section 12 
and the MB setting section 13 with reference to FIG. 6 and (b) 
of FIG. 7. FIG. 6 is a flowchart showing the operations of the 
side information decoding section 12 and the MB setting 
section 13. 
0184 The side decoding section 12 and the MB setting 
section 13 operate in accordance with the present Modifica 
tion Example when the side information determination sec 
tion 21 and the side information encoding section 22 of the 
Video encoding device 2 operate in accordance with the 
present Modification Example. 
0185. As shown in FIG. 6, the side information decoding 
section 12 decodes a QP difference value table included in 
each slice header from the side information encoded data 
#11a (step S21). 
0186 All macroblock layers included in the side informa 
tion encoded data #11a are subjected to the processes of S22 
and Subsequent steps mentioned below. The macroblock lay 
ers subjected to the processes of S22 and Subsequent steps are 
selected in the same order as the order for selecting macrob 
locks to be processed by the side information determination 
section 21 of the video encoding device 2. In a case of the slice 
shown in (b) of FIG.7, the macroblocklayer corresponding to 
the macroblock MBi is subjected to S22 and subsequent steps 
at the i-th order. 
0187. The side information decoding section 12 judges 
whether the selected macroblock layer is a macroblock layer 
of the headmost macroblock (specific unit region) in an 
enlarged macroblock (second unit region) (step S22). 
0188 When the side information decoding section 12 
judges that the selected macroblock layer is not a macroblock 
layer of the headmost macroblock (NO in step S22), the side 
information decoding section 12 takes out an index included 
in the macroblock layer from the side information encoded 
data #11a (step S23). Specifically, the side information 
decoding section 12 Subjects the binary sequence generated 
in the step S70 by the side information encoding section 22 of 
the video encoding device 2 to a reverse process of unary 
binarization (conversion of binary sequence into multivalued 
sequence) so as to take out an index. Then, the side informa 
tion decoding section 12 Supplies the side information #12 
including the QP difference value table and the index to the 
MB setting section 13. 
0189 Furthermore, the MB setting section 13 calculates a 
QP value to be outputted together with the encoded data #13 
to the MB decoding section 14 (step S24). 
(0190. Specifically, the MB setting section 13 refers to the 
QP difference value table included in the slice header of the 
side information #12 and the index included in the macrob 
lock layer. Then, the MB setting section 13 refers to a QP 
difference value related to the index in the QP difference 
value table, and calculates a QP value from the QP difference 
value by a method based on the H264/AVC standard. 
0191). On the other hand, when the side information decod 
ing section 12 judges that the selected macroblock layer is a 
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macroblock layer of the headmost macroblock (YES in step 
S22), the side information decoding section 12 takes out a QP 
difference value included in the macroblock layer from the 
side information encoded data #11a, and the MB setting 
section 13 calculates a QP value (step S25). Specifically, the 
side information decoding section 12 takes out a QP differ 
ence value corresponding to a multivalued integer obtained 
by subjecting the binary sequence generated in the step S70 
by the side information encoding section 22 of the video 
encoding device 2 to a reverse process of unary binarization 
(conversion of binary sequence into multivalued sequence). 
Then, the side information decoding section 12 Supplies the 
side information #12 including the QP difference value to the 
MB setting section 13, and the MB setting section 13 calcu 
lates a QP value from the QP difference value included in the 
side information #12 by a method based on the H264/AVC 
standard. 
0.192 When all the macroblock layers have been subjected 
to the processes of the steps S23 and S24 (or the process of the 
step S25) (YES in step S26), the process is finished. When 
there is a macroblock layer having not been subjected to the 
process (NO in step S26), the process goes to the step S22. 

<Additional Matters Regarding Video Decoding Device> 
0193 An explanation was made above as to the video 
decoding device 1 in accordance with the present Embodi 
ment. However, the present invention is not limited to the 
above. 

(Additional Matter 1) 
0194 In the above Embodiment, the inverse-quantization 
unit region is a macroblock. However, the present invention is 
not limited to this. The reverse phase quantization unit region 
may be a unit region larger than a macroblock or Smaller than 
a macroblock as long as the size of an inverse-quantization 
unit region is the same as the size of a quantization unit region 
in the video encoding device 2. 
(0195 In the above Embodiment, the QP value for inverse 
quantization of an image of each inverse-quantization unit 
region is calculated from the QP difference value. In this case, 
the QP difference value table in the slice header is referred to 
in order to obtain the QP difference value from the index. That 
is, the QP difference value tables to be referred to in order to 
obtain the QP difference value from the index are switched 
with respect to each slice. However, the decoding device of 
the present invention is not limited to this. The QP difference 
value tables to be referred to may be switched with respect to 
each unit region of the same size as the table generation unit 
region of the video encoding device 2. 

(Additional Matter 2) 
0196. A specific process for decoding the QP difference 
value table may be as follows. 
(0197). In a case where encoded data of the QP difference 
value table includes encoded data of individual QP difference 
values included in the QP difference value table, each QP 
difference value may be decoded by a reverse process of 
unary binarization. 
0198 Furthermore, in a case where the encoded data of the 
QP difference value table includes the value of factor and the 
size of the QP difference value table, these are decoded. In 
this case, the QP difference value table may be generated 
based on the decoded value of factor and the decoded size of 
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the QP difference value table. That is, in a case where the size 
of the QP difference value table is 2n+1 and the value of factor 
is f, there may be generated a QP difference value table in 
which indices are set to be -n, -n +1, ..., 0,..., n-1, and n, 
and the QP difference values corresponding to the indices, 
respectively, are set to -1*fin, -1*f (n-1), ..., 0, f*(n-1), 
and fin. 

(Advantage of Video Decoding Device 1) 

0199 As described above, the video decoding device 1 
carries out a process for setting quantization parameters 
regarding individual macroblocks constituting a decoded 
image. The side information decoding section 12 extracts 
binary sequence data regarding individual macroblocks from 
the encoded data #1. Then, the side information decoding 
section 12 generates indices corresponding to the length of 
binary sequences from the binary sequence data. 
(0200. Then, the MB setting section 13 refers to the QP 
difference value table in which mutually different n indices 
are related to n QP difference values one by one, thereby 
specifying the QP difference values of individual macrob 
locks from the indices which the side information decoding 
section 12 has generated with respect to each of the macrob 
locks. Thereafter, the MB setting section 13 calculates QP 
values of individual macroblocks from the QP difference 
values by a method based on the H264/AVC standard. 
0201 Therefore, the video decoding device 1 subjects 
individual macroblocks to the inverse-quantization process 
using the calculated QP values, thereby generating a decoded 
image constituted by the macroblocks. 

Second Embodiment 

(Encoded Data) 

0202 Initially, with reference to FIG. 13, an explanation is 
made as to encoded data which is generated by a video encod 
ing device in accordance with each of Second Embodiment 
and subsequent embodiments and which is referred to by a 
Video decoding device in accordance with each of Second 
Embodiment and Subsequent embodiments. In the explana 
tion below, a sign “4” of a video encoding device, a sign “3” 
of a video decoding device, and a sign "H4” of encoded data 
indicate the video encoding device in accordance with Sec 
ond Embodiment, the video decoding device in accordance 
with Second Embodiment, and encoded data referred to in 
Second Embodiment, respectively. Encoded data referred to 
by Video encoding devices and video decoding devices in 
accordance with Third Embodiment and subsequent embodi 
ments can be understood by replacing the signs used in the 
following explanation with signs used in those embodiments. 

(Configuration of Encoded Data) 

0203 With reference to FIG. 13, an explanation is made 
below as to a configuration example of encoded data #4 which 
is generated by the video encoding device 4 and which is 
decoded by the video decoding device 3. The encoded data #4 
includes, for example, a sequence and a plurality of pictures 
constituting the sequence. 
0204 FIG. 13 shows structures of a picture layer and sub 
sequent layers in the encoded data #4. (a) to (d) of FIG. 13 
show a picture layer defining a picture PICT, a slice layer 
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defining a slice S, a tree block layer defining a tree block 
TBLK, and a CU layer defining a coding unit (CU) included 
in the tree block TBLK. 

(Picture Layer) 
0205. In the picture layer, a set of data to be referred to by 
the video decoding device 3 in order to decode a picture PICT 
which is to be processed (which may be hereinafter referred to 
as target picture) is defined. As shown in (a) of FIG. 13, the 
picture PICT includes a picture header PH and slices S to Sys 
(NS indicates the total number of slices included in the picture 
PICT). 
0206. In the explanation below, when it is unnecessary to 
distinguish the slices S to Sys from each other, the individual 
codes may be described while omitting subscripts of the 
codes. The same is applied to other data which is included in 
the encoded data #4 explained below and to which a subscript 
is added. 
0207. The picture header PH includes encoding param 
eters to be referred to by the video decoding device 3 in order 
to determine a method for decoding a target picture. For 
example, encoding mode information (entropy coding mo 
de flag) indicative of the mode of variable-length encoding 
which is used when the video encoding device 4 encodes is an 
example of an encoding parameter included in the picture 
header PH. 
0208. In a case where entropy coding mode flag is 0, the 
picture PICT is encoded by CAVLC (Context-based Adaptive 
Variable Length Coding). In a case where entropy coding 
mode flag is 1, the picture PICT is encoded by CABAC 
(Context-based Adaptive Binary Arithmetic Coding). 
0209. The picture header PH is also referred to as a picture 
parameter set (PPS). 
0210 FIG. 16 is a view showing syntax included in the 
picture parameterset. As shown in FIG.16, the picture param 
eter set includes Syntax log2 min delta qualit coding unit 
size minus4. The video decoding device in accordance with 
the present embodiment generates MinDeltaOuantCodin 
gUnitSize as size information by referring to the syntax. 
0211 A Descriptor u(1) shown in FIG. 16 indicates that 
syntax related to these descriptors is subjected to fixed code 
word length coding by 1 bit, u(2) indicates that syntax related 
to this descriptor is Subjected to fixed codeword length coding 
by 2 bit, and ue(v)indicates that syntax related to this descrip 
tor is Subjected to variable codeword length coding (the same 
is applicable to a syntax table below). 

(Slice Layer) 

0212. In the slice layer, a set of data to be referred to by the 
video decoding device 3 in order to decode a slice S to be 
processed (which may be also referred to as target slice) is 
defined. As shown in (b) of FIG. 13, the slice Sincludes a slice 
header SH and tree blocks TBLK to TBLK (NC indicates 
the total number of tree blocks included in the slice 5). 
0213. The slice header SH includes encoding parameters 
to be referred to by the video decoding device 1 in order to 
determine a method for decoding a target slice. Slice type 
designating information (slice type) for designating a slice 
type is an example of an encoding parameter included in the 
slice header SH. 
0214) Examples of the slice type that can be designated by 
the slice type designating information include (1) I slice 
which uses only intra-prediction in encoding, (2) P slice 
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which uses single-direction prediction or intra-prediction in 
encoding, and (3) B slice which uses single-direction predic 
tion, two-direction prediction, or intra-prediction. 
0215. Further, the slice header SH may include a filter 
parameter to be referred to by a loop filter (not shown) 
included in the video decoding device 1. 

(Tree Block Layer) 
0216. In the tree block layer, a set of data to be referred to 
by the video decoding device 3 in order to decode a tree block 
TBLK to be processed (which may be also referred to as a 
target tree block) is defined. 
0217. The tree block TBLK includes a tree block header 
TBLKH and coding unit information CU to CU (NL indi 
cates the total number of coding unit information included in 
the tree block TBLK). Initially, an explanation is made below 
as to a relation between the tree block TBLK and the coding 
unit information CU. 
0218. The tree block TBLK is divided into partitions for 
specifying the size of a block for intra-prediction or inter 
prediction and transform processes. 
0219. The partitions of the tree block TBLK are obtained 
by recursive quadtree division. A tree structure obtained by 
this recursive quadtree division is hereinafter referred to as a 
coding tree. 
0220 Hereinafter, a partition corresponding to a leaf 
which is a node at an end of the coding tree is referred to as a 
coding node. Since the coding node is a basic unit in a coding 
process, the coding node is hereinafter also referred to as a 
coding unit (CU). 
0221) That is, coding unit information (hereinafter 
referred to as CU information) CU to CU is information 
corresponding to coding nodes (coding units) obtained by 
subjecting the tree block TBLK to recursive quadtree divi 
S1O. 

0222 Furthermore, a root of the coding tree is made to 
correspond to the tree block TBLK. In other words, the tree 
block TBLK is made to correspond to atop node of a quadtree 
structure recursively including a plurality of coding nodes. 
0223) The size of each encoding node is a half both in 
Vertical and horizontal directions of the size of an encoding 
node to which that coding node directly belong (i.e. partition 
of a node which is Superior by one layer to that encoding 
node). 
0224. The possible size of individual coding nodes 
depends on size designating information for a coding node 
and maximum hierarchical depth which are included in a 
sequence parameter set SPS of the encoded data #4. For 
example, in a case where the size of the tree block TBLK is 
64x64 pixels and the maximum hierarchical depth is 3, the 
size of a coding node at a layer of the tree block TBLK or 
below that layer can be one of three kinds of sizes: 64x64 
pixels, 32x32 pixels, and 16x16 pixels. 

(Tree Block Header) 
0225. A tree block header TBLKH includes a coding 
parameter to be referred to by the video decoding device 3 in 
order to determine a method for decoding a target tree block. 
Specifically, as shown in (c) of FIG. 13, the tree block header 
TBLKH includes tree block dividing information SP TBLK 
for designating a division pattern for individual CUs of the 
target tree block and a quantization parameter difference Aqp 
(qp delta) for designating the size of a quantization step. 
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0226. The tree block dividing information SP TBLK is 
information indicative of a coding tree for dividing tree 
blocks. Specifically, the tree block dividing information 
SP TBLK is information for designating the shape and the 
size of individual CUs included in the target tree block and the 
position of individual CUs in the target tree block. 
0227. The tree block dividing information SP TBLK is 
not required to explicitly include the shape and the size of a 
CU. For example, the tree block dividing information SP T 
BLK may be a set of flags indicative of whether a target tree 
block as a whole or a partial region of the tree block is to be 
Subjected to quadtree division or not (split coding unit 
flag). In this case, the shape and the size of each CU can be 
specified by using the shape and the size of the tree block. 
0228. Furthermore, the quantization parameter difference 
Aqp is a difference qp-qp' between a quantization parameter 
qp in the target tree block and a quantization parameter qp' in 
a tree block which has been encoded just before the target tree 
block. 

(CU Layer) 

0229. In the CU layer, a set of data to be referred to by the 
video decoding device 3 in order to decode a CU to be pro 
cessed (which is hereinafter also referred to as a target CU) is 
defined. 

0230 Here, prior to specifically explaining data included 
in the CU information CU, an explanation is made as to a tree 
structure of data included in CU. The coding node serves as a 
root node of a prediction tree (PT) and a transform tree (TT). 
The following explains the prediction tree and the transform 
tree. 

0231. In the prediction tree, a coding node is divided into 
one or a plurality of prediction blocks, and the positions and 
the sizes of individual prediction blocks are defined. In other 
words, the prediction block is one or a plurality of non 
overlapping regions constituting the coding node. Further 
more, the prediction tree includes one or a plurality of pre 
diction blocks obtained by the above division. 
0232 A prediction process is carried out with respect to 
each prediction block. Hereinafter, the prediction block serv 
ing as a unit of prediction is also referred to as a prediction 
unit (PU). 
0233. In general, there are two kinds for division in the 
prediction tree. One is intra-prediction and the other is inter 
prediction. 
0234. In the case of intra-prediction, the division may be 
made based on 2NX2N (the same size as that of the coding 
node) or NXN. 
0235. In the case of inter-prediction, the division may be 
made based on 2NX2N (the same size as that of the coding 
node), 2NxN, Nx2N, NXN or etc. 
0236 Furthermore, in the transform tree, a coding node is 
divided into one or a plurality of transform blocks, and the 
positions and the sizes of individual transform blocks are 
defined. In other words, the transform block is one or a plu 
rality of non-overlapping regions constituting the coding 
node. Furthermore, the transform tree includes one or a plu 
rality of transform blocks obtained by the above division. 
0237 Division in the transform tree includes assigning a 
region with a size equal to that of the coding node as a 
transform block, and recursive quadtree division like the divi 
sion in the tree block. 
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0238 A transform process is carried out with respect to the 
transform block. Hereinafter, the transform block serving as a 
unit of transform is also referred to as a transform unit (TU). 

(Data Structure of CU Information) 
0239 Subsequently, an explanation is made as to specific 
contents of data included in CU information with reference to 
(d) of FIG. 13. As shown in (d) of FIG. 13, the CU information 
includes a skip flag SKIP, PT information PTI, and TT infor 
mation TTI. 

0240. The skip flag SKIP is a flag for showing whether a 
skip mode is applied to a target PU or not. In a case where the 
skip flag SKIP is 1, i.e. the skip mode is applied to a target CU, 
the PT information PTI and the TT information TTI in the CU 
information are omitted. The skip flag SKIP is omitted in the 
I slice. 

0241 The PT information PTI is information regarding 
PT in CU. In other words, the PT information PTI is a set of 
information regarding one or a plurality of PUs included in 
PT and is referred to by the video decoding device 3 when 
generating a prediction image. As shown in (d) of FIG. 13, the 
PT information PTI includes prediction type information 
PType and prediction information PInfo. 
0242. The prediction type information PType is informa 
tion for designating use of intra-prediction or use of inter 
prediction as a method for generating a prediction image for 
a target PU. 
0243 The prediction information PInfo is constituted by 
intra-prediction information or inter-prediction information 
according to which prediction method the prediction type 
information PType designates. Hereinafter, PU to which 
intra-prediction is applied is also referred to as intra PU, and 
PU to which inter-prediction is applied is also referred to as 
inter PU. 

0244. Furthermore, the prediction information PInfo 
includes information for designating the shape, the size, and 
the position of a target PU. As described above, the prediction 
image is generated with respect to each PU as a unit. The 
prediction information PInfo is detailed later. 
0245. The TT information TTI is information regarding 
TT included in CU. In other words, the TT information TTI is 
a set of information regarding one or a plurality of TUS 
included in TT, and is referred to by the video decoding device 
1 when decoding residual error data. Hereinafter, TU is also 
referred to as a block. 

0246. As shown in (d) of FIG. 13, the TT information TTI 
includes TT division information SP TT for designating a 
division pattern for individual transform blocks in a target 
CU, and quantization prediction residual errors QD to QD. 
(NT indicates the total number of blocks included in the target 
CU). 
0247 Specifically, the TT division information SP TT is 
information for determining the shape and the size of indi 
vidual TUs included in the target CU and the position of 
individual TUs in the target CU. For example, the TT division 
information SP TT can be realized by including information 
indicative of whether to divide a target node or not (split 
transform unit flag) and information indicative of the depth 
of the division (trafoldepth). 
0248. Furthermore, in a case where the size of CU is 
64x64, the size of individual TUs obtained by division can 
range from 32x32 pixels to 2x2 pixels. 
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0249. The quantization prediction residual error QD is 
coding data generated by the video encoding device 4 carry 
ing out processes 1 to 3 below on a target block to be pro 
cessed. 
0250 Process 1: prediction residual error obtained by sub 
tracting a prediction image from an encoding target image is 
subjected to DCT (Discrete Cosine Transform): 
0251 Process 2: transform coefficient obtained in the pro 
cess 1 is quantized; 
0252 Process 3: transform coefficient quantized in the 
process 2 is Subjected to variable codeword length coding. 
0253) The aforementioned quantization parameter qp 
indicates the size of a quantization step QP used by the video 
encoding device 2 when quantizing a transform coefficient 
(QP-27P'6). 

(Prediction Information PInfo) 
0254 As described above, there are two kinds of the pre 
diction information PInfo: the inter-prediction information 
and the intra-prediction information. 
0255. The inter-prediction information includes a coding 
parameter to be referred to by the video decoding device 3 
when generating an inter-prediction image by inter-predic 
tion. To be specific, the inter-prediction information includes 
inter PU division information for designating a division pat 
tern for individual inter PUs of a target CU and inter-predic 
tion parameters for individual inter PUs. 
0256 The inter-prediction parameter includes a reference 
image index, an estimated motion vector index, and motion 
vector residual error. 

0257. On the other hand, the intra-prediction information 
includes a coding parameter to be referred to by the video 
decoding device 3 when generating an intra-prediction image 
by intra-prediction. To be more specific, the intra-prediction 
information includes intra-PU division information for des 
ignating a division pattern for individual intra-PUs of a target 
CU and intra-prediction parameters for individual intra-PUs. 
The intra-prediction parameter is a parameter for designating 
an intra-prediction method (prediction mode) for individual 
intra-PUs. 

0258 Hereinafter, in Second Embodiment and subsequent 
embodiments, “TU’ indicates a transform block at the bottom 
node of a transform tree. Furthermore, “LCU’ indicates a CU 
at the top node of a coding tree. 

(Video Decoding Device) 

0259. The video decoding device in accordance with the 
present embodiment is a device for decoding the encoded data 
#4 from the video encoding device 4 (which will be explained 
below) to generate the decoded image #3. 
0260 The following details the video decoding device in 
accordance with the present embodiment with reference to 
drawings. 
0261 Initially, an explanation is made as to a configura 
tion of the video decoding device in accordance with the 
present embodiment with reference to FIG. 14. FIG. 14 is a 
block diagram showing the configuration of the video decod 
ing device 3. As shown in FIG. 14, the video decoding device 
3 includes a variable-length code inverse-multiplexing sec 
tion 31, a side information decoding section 32, a CU setting 
section 33, a CU decoding section 34, and a frame memory 
15. 
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0262 The encoded data #4 inputted to the video decoding 
device 3 is inputted to the variable-length code inverse-mul 
tiplexing section 31. The variable-length code inverse-multi 
plexing section31 reverse-multiplexes the input encoded data 
#4 so as to divide the encoded data #4 into side information 
encoded data #31 a which is encoded data regarding side 
information and encoded data #31b which is encoded data 
regarding a picture, and outputs the side information encoded 
data #31a and the encoded data #31b to the side information 
decoding section 32 and the CU setting section 33, respec 
tively. 
0263. The side information decoding section 32 decodes 
the side information encoded data #31a to generate side infor 
mation #32, and outputs the side information #32 to the CU 
setting section 33. 
0264. When decoding the side information encoded data 
#31a, the side information decoding section 32 decodes 
encoded data of size information indicative of the size of a QP 
encoded unit region, thereby generating the size information 
as a part of the side information #32. Specifically, the side 
information decoding section 32 Subjects log2 min delta 
qualit coding unit size minus4 included in the side infor 
mation encoded data #31a to calculation by equation 1 below, 
thereby generating MinDeltaOuantCodingUnitSize as the 
size information. In the equation 1, “3 indicates left bit 
shift calculation. 

Mathematical Formula 1 

MiniDeltaquantCoding UnitSize=1<(log2 min 
delta qualit coding unit size minus4+4) Formula 1 

0265. Furthermore, when decoding the side information 
encoded data #31a, the side information decoding section 32 
decodes encoded data of a QP difference value of each QP 
encoding unit region, thereby generating the QP difference 
value as a part of the side information #32. 
0266 More specifically, the side information decoding 
section 32 sequentially carries out a process below on indi 
vidual CUs by referring to a coding unit syntax (see FIG. 18) 
included in the encoded data #4. That is, when X-component 
and y-component of the upper left coordinates of a CU for 
which a skip flag (skip flag) is to be referred to are equal to 
integer multiples of the size of a QP encoding unit region 
(MinDeltaOuantCodingUnitSize), the side information 
decoding section 32 sets a value of a flag indicative of whether 
decodable or not (deltaOuantAvail) to “true’ indicative of a 
decodable state. Then, the side information decoding section 
32 decodes the QP difference value at a time of decoding a CU 
other than the skip block while deltaOuantAvail indicates a 
decodable state. That is, when referring to a skip flag “0” 
while deltaOuantAvail is “true', the side information decod 
ing section 32 decodes cu qp delta included in the coding 
unit syntax, and sets the QP difference value of a CU for 
which the skip flag has been referred to the value of decoded 
cu qp delta. Subsequently, the side information decoding 
section 32 sets the value of deltaOuantAvail to “false'. 
0267 In a case where the value of deltaOuantAvail is 
“false', the side information decoding section 32 refers to a 
skip flag whose value is “0”, and sets 0 to the QP difference 
value. The value of qp at CU decoded immediately before the 
CU for which the skip flag was referred to is used as qp for the 
CU for which the skip flag was referred to. 
0268 Alternatively, in consideration of a merge block 
which is a CU for which the same prediction parameter as that 
for an adjacent block, cu qip delta may be decoded as fol 
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lows. With respect to each of one or more CUs constituting 
the whole of each QP encoding unit region, the side informa 
tion decoding section 32 may refer to a skip flag of the CU and 
a merge flag of the CU in raster scan order. In this case, with 
respect to each QP encoding unit region, the side information 
decoding section 32 decodes, from cu qip delta, a QP differ 
ence value of a CU for which skip flag “0” and merge flag “0” 
are referred to firstly in the QP encoding unit region. 
0269 Specifically, the side information decoding section 
32 may sequentially carry out a process below on individual 
CUs by referring to a coding unit syntax (see FIG. 19) 
included in the encoded data #4. That is, when X-component 
and y-component of the upper left coordinates of a CU for 
which a skip flag (skip flag) is to be referred to are equal to 
integer multiples of the size of a QP encoding unit region 
(MinDeltaOuantCodingUnitSize), the side information 
decoding section 32 sets a value of a flag indicative of whether 
decodable or not (deltaOuantAvail) to “true’ indicative of a 
decodable state. Then, the side information decoding section 
32 decodes cu qip delta at a time of decoding a CU which is 
neither a skip block nor a merge block. That is, when referring 
to both a skip flag “0” and a merge flag “0” while deltaOuan 
tAvail is “true', the side information decoding section 32 
decodes cu qip delta included in the coding unit syntax, and 
sets the QP difference value of a CU for which the skip flag 
has been referred to the value of decoded cu qip delta. Sub 
sequently, the side information decoding section 32 sets the 
value of deltaOuantAvail to “false'. 
(0270. The side information decoding section 32 does not 
encode a QP difference value at the time of decoding a CU of 
a skip block or a merge block while deltaOuantAvail indicates 
“false'. That is, when referring to a skip flag “1” while 
deltaOuantAvail indicates “false', or when referring to both a 
skip flag “0” and a merge flag “1” while deltaOuantAvail 
indicates “false', the side information decoding section 32 
sets the QP difference value to 0. In this case, the value qp of 
a CU decoded immediately before the CU for which the skip 
flag is referred to is used as qp for the CU for which the skip 
flag is referred to. 
0271 As described above, as a result of the process by the 
side information decoding section 32, qp is set uniquely for 
each QP encoding unit region. qp set uniquely for each QP 
encoding unit region is used in common among CUS included 
in the QP encoding unit region. 
0272. In accordance with the input side information #32, 
the CU setting section 33 divides the encoded data #31b into 
a plurality of slices, divides each slice into a plurality of QP 
encoding unit regions, separates each QP encoding unit 
region into encoded data #33b corresponding to individual 
CUs, and outputs the encoded data #33b sequentially to the 
CU decoding section 34. Furthermore, the CU setting section 
33 outputs, to the CU decoding section 34, a QP difference 
value #33a of each QP encoding unit region included in the 
side information #32 as well as the encoded data #33b corre 
sponding to individual CUS in the QP encoding unit region. 
0273. The CU decoding section 34 sequentially decodes 
and reverse-quantizes the encoded data #33b corresponding 
to inputted individual CUS (reverse-quantized unit region) to 
generate decoded images #34 corresponding to individual 
CUs and outputs the decoded images #34. The decoded 
images #34 are outputted to the frame memory 15, too. 
0274 Specifically, when decoding and reverse-quantizing 
the encoded data #33b corresponding to a CU, the CU decod 
ing section 34 obtains a QP value from the QP difference 
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value #33a of the QP encoding unit region to which the CU 
belongs, and carries out an inverse-quantization process. 
0275. At a time when the decoded image generation pro 
cess by the CU decoding section 34 with respect to each CU 
is completed for all CUs constituting the encoded data #31b, 
a process of generating the decoded image #3 corresponding 
to encoded data inputted to the video decoding device 3 is 
completed. 
0276. As described above, the video decoding device 
decodes encoded data of a QP difference value not with 
respect to each CU but with respect to each QP encoding unit 
region consisting of one or more CUs, and accordingly can 
generate a decoded image from encoded data with the Smaller 
amount of codes than a conventional art. 

(0277. Furthermore, a skip block which is a CU without 
residual error data does not require qp. In consideration of 
this, when the skip flag is “1”, the QP difference value is not 
decoded, and only when the skip flag is “0”, the QP difference 
value is decoded. This allows reducing the amount of codes of 
the QP difference value in encoded data. 
0278 Similarly with a skip block, also in a marge block in 
which a part of encoded data is omitted in order to reduce the 
amount of codes of the encoded data, a QP difference value is 
not decoded, thereby allowing reduction of the amount of 
codes of the QP difference value in the encoded data. 

(Video Coding Device) 

0279 A video encoding device in accordance with the 
present embodiment carries out a process of dividing each 
LCU constituting the input image into a plurality of CUS 
(Coding Unit: quantization unit region) by using a coding 
tree syntax described in JCTVT-403. As is seen from the 
coding tree syntax, the dividing process is specifically a 
recursive process of dividing a CU at an ith node into four 
CUs at an i-1 th node with a one-fourth size when split 
coding unit flag of a CU at the i-th node is true. Therefore, 
the sizes of the plurality of CUs are not identical with each 
other in general. 
0280 Furthermore, the video encoding device is designed 
to encode, with respect to each QP encoding unit region (unit 
region) consisting of one or more CUs, a QP difference value 
regarding one CU at most belonging to the QP encoding unit 
region. Furthermore, the video encoding device is designed to 
encode size information indicative of the size of the QP 
encoding unit region. 
0281. That is, the video encoding device in accordance 
with the present embodiment does not encode a QP difference 
value with respect to each quantization unit region like the 
video encoding device in accordance with First Embodiment, 
but encodes a QP difference value with respect to each QP 
encoding unit region consisting of one or more quantization 
unit regions, thereby reducing the amount of codes of the QP 
difference value. 

0282. The thus encoded QP difference value of each QP 
encoding unit region and the thus encoded size information of 
each QP encoding unit region are transmitted to a later-men 
tioned video decoding device. Then, the video decoding 
device carries out inverse-quantization using a QP difference 
value common among quantization unit regions constituting 
one QP encoding unit region. 
0283. A region (third unit region) constituting the QP 
encoding unit region may be TU instead of CU. 
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0284. The following details the video encoding device in 
accordance with the present embodiment with reference to 
drawings. 
0285 Initially, an explanation is made as to a configura 
tion of a video encoding device 4 in accordance with the 
present embodiment with reference to FIG. 15. FIG. 15 is a 
block diagram showing a configuration of the video encoding 
device 4. As shown in FIG. 15, the video encoding device 4 
includes a side information determination section 41, a side 
information encoding section 42, a CU setting section 43, a 
CU encoding section 44, a variable-length code multiplexing 
section 25, a CU decoding section 46, and a frame memory 
27. 

0286 The side information determination section 41 
determines side information in accordance with an input 
image #100, and outputs the determined side information as 
side information #41. The side information #41 (and later 
mentioned side information #61, #81 etc. as well) includes a 
picture parameter set #7 which is a set of parameters regard 
ing the input image #100, a slice header which is header 
information with respect to each slice included in the input 
image #100, CU information which is a set of parameters with 
respect to each CU included in a slice, TU information which 
is a set of parameters with respect to each TU included in a CU 
etc. 

0287 Specifically, the side information determination 
section 41 determines the (longitudinal and lateral) size of a 
QP encoding unit region in accordance with a predetermined 
algorithm with respect to each slice (or each picture), and 
causes size information indicative of the size of the QPencod 
ing unit region to be stored in a slice header (picture param 
eter set) of the side information #41. 
0288 Furthermore, the side information determination 
section 41 defines a QP encoding unit region constituting the 
input image #100 (or each slice) in accordance with size 
information for the QP encoding unit region in the picture 
parameter set (or slice header), and causes a QP difference 
value regarding one CU at most per each QP encoding unit 
region (hereinafter also referred to merely as “QP difference 
value of a QP encoding unit region') to be stored as a part of 
CU information of the CU in the side information #41. 

0289. The side information encoding section 42 encodes 
the side information #41 and outputs side information 
encoded data #42. The side information encoded data #42 is 
supplied to the variable-length code multiplexing section 25. 
When encoding the side information #41, the side informa 
tion encoding section 42 encodes a QP difference value of 
each QP encoding unit region and the size information. 
0290 Specifically, the side information encoding section 
42 applies logarithmic function having 2 as a base to the size 
of a QP encoding unit region to obtain a logarithmic function 
value and Subtracts 4 from the logarithmic function value, 
thereby generating encoded data of size information. When a 
picture parameter set includes size information, encoded data 
of the picture parameter set is data shown in FIG. 16 for 
example (in FIG. 16, log2 min delta qualit coding unit 
size minus4 indicates encoded data of size information). 
0291. The CU setting section 43 divides the input image 
#100 into a plurality of slices in accordance with the side 
information #41, and divides each slice into a plurality of 
CUs, and outputs CU images #43 regarding individual CUs. 
As mentioned above, individual CU images have different 
sizes in general. 
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0292 Furthermore, the CU setting section 43 outputs CU 
images #43b regarding a plurality of CUS constituting one QP 
encoding unit region and a QP difference value #43a of the 
QP encoding unit region which is stored in the side informa 
tion #41. 

0293. The CU encoding section 44 carries out DCT trans 
formation of predictive residuals between sequentially input 
CU images #43b and a predicted image transmitted from a 
predicted image generation section (not shown) and quan 
tizes DCT coefficients of the predictive residuals at quantiza 
tion levels corresponding to QP values determined according 
to QP difference values #43a of QP encoding unit regions to 
which the CU images #43b belong. Then, the CU encoding 
section 44 subjects the data obtained by quantization to a 
variable-length encoding process to generate CU encoded 
data #44 and supplies the CU encoded data #44 to the vari 
able-length code multiplexing section 25. 
0294 The CU decoding section 46 sequentially decodes 
the CU encoded data #44 corresponding to inputted CU 
images #43b, respectively, thereby generating and outputting 
decoded images #46 corresponding to CUs, respectively. The 
decoded images #46 are supplied to the frame memory 27. 
0295 The variable-length code multiplexing section 25 
and the frame memory 27 have been already explained in First 
Embodiment and therefore explanations thereof are omitted 
here. 

0296 An explanation was made above as to the configu 
ration of the video encoding device 4. An explanation is made 
below, with reference to FIG. 17, as to a specific process 
carried out by the side information determination section 41 
and the side information encoding section 42 in order to 
encode one QP difference value at most with respect to each 
QP encoding unit region. 
0297 FIG. 17 is a view schematically showing a part of a 
QP encoding unit region (four QP encoding unit regions) 
defined by the side information determination section 41. 
Each of four square regions surrounded by a thick line in FIG. 
17 is a QP encoding unit region, and twelve regions Sur 
rounded by a thin line is a CU. In FIG. 17, a CU with hatched 
lines is a CU whose QP difference value is to be encoded, and 
a CU with dots is a skip block. 
0298. The side information determination section 41 
refers to, in a predetermined order (in the raster Scan order in 
the present embodiment), a skip flag of each of at least one CU 
constituting the whole of each QP encoding unit region 
defined by the side information determination section 41. 
With respect to the QP encoding unit region, the side infor 
mation determination section 41 calculates a QP value of a 
CU for which a skip flag “0” is referred to firstly in the QP 
encoding unit region, and outputs, as a part of the side infor 
mation #41, a QP difference value between the QP value of 
that CU and a QP value referred to immediately before the QP 
value of that CU (or default QP value) to the side information 
encoding section 42. 
0299 For example, with respect to the encoding unit 
region at the upper right side of FIG. 17, since the CU posi 
tioned initially in the raster scan order is a skip block (CU 
whose skip flag value is “1”), the side information determi 
nation section 41 calculates the QP value of a CU with 
hatched lines positioned secondly in the raster scan order, and 
outputs a QP difference value between the QP value of that 
CU and a default QP value to the side information encoding 
section 42. 
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0300. The side information encoding section 42 encodes, 
with respect to each QP encoding unit region, a QP difference 
value of one CU at most in the QP encoding unit region. The 
QP difference value is stored in the side information #41. 
0301 Specifically, the side information determination 
section 41 and the side information encoding section 42 
sequentially subject individual CUs to a process below by 
using a coding unit syntax shown in FIG. 18. That is, when 
X-component and y-component of the upper left coordinates 
of a CU whose skip flag (skip flag) is referred to are integer 
multiples of the size of the QP encoding unit region (MinD 
eltaOuantCodingUnitSize), the side information determina 
tion section 41 sets the value of a flag indicative of whether 
encoding is possible or not (deltaOuantAvail) to “true'. Then, 
when the side information determination section 41 refers to 
a skip flag “0” while the value of deltaOuantAvail is “true'. 
the side information determination section 41 Supplies, as a 
part of the side information #41, the QP difference value of 
the CU whose skip flag has been referred to, to the side 
information encoding section 42. The side information 
encoding section 42 subjects the QP difference value to an 
encoding process and sets the value of deltaOuantAvail to 
“false'. 

0302 Alternatively, the side information determination 
section 41 may refer to a skip flag and a merge flag of each of 
at least one CU constituting the whole of each QP encoding 
unit region defined by the side information determination 
section 41. In this case, the side information determination 
section 41 calculates a QP value of a CU for which a skip flag 
“0” and a merge flag “0” are referred to firstly in the QP 
encoding unit region, and outputs, as a part of the side infor 
mation #41, a QP difference value between the QP value of 
that CU and a QP value referred to immediately before the QP 
value of that CU (or default QP value) to the side information 
encoding section 42. 
0303 Specifically, the side information determination 
section 41 and the side information encoding section 42 may 
sequentially subject individual CUs to a process below by 
using a coding unit syntax shown in FIG. 19. That is, when 
X-component and y-component of the upper left coordinates 
of a CU whose skip flag (skip flag) is referred to are integer 
multiples of the size of the QP encoding unit region (MinD 
eltaOuantCodingUnitSize), the side information determina 
tion section 41 sets the value of a flag indicative of whether 
encoding is possible or not (deltaOuantAvail) to “true'. Then, 
when the side information determination section 41 refers to 
a skip flag “0” and a merge flag “0” at the same time while the 
value of deltaOuantAvail is “true', the side information deter 
mination section 41 Supplies, as a part of the side information 
#41, the QP difference value of the CU whose skip flag has 
been referred to, to the side information encoding section 42. 
The side information encoding section 42 subjects the QP 
difference value to an encoding process and sets the value of 
deltaOuantAvail to “false'. 
0304. As a result of the processes carried out by the side 
information determination section 41 and the side informa 
tion encoding section 42, the variable-length code multiplex 
ing section 25 receives, from the side information encoding 
section 42, side information encoded data #42 including 
encoded data of QP difference values of individual QP encod 
ing unit regions and size information of the QP encoding unit 
regions determined with respect to each picture parameterset 
(each slice). Furthermore, the variable-length code multi 
plexing section 25 multiplexes CU encoded data #44 received 
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from the CU encoding section 44 and the side information 
encoded data #42 to generate and output encoded data #4. 
0305 The side information determination section 41 may 
cause size information of the QP encoding unit region to be 
stored in a sequence parameter set instead of a slice header 
and a picture parameter set. 

(Additional Matter) 
0306 The side information encoding section 42 of the 
Video encoding device 4 applies logarithmic function having 
2 as a base to the size of a QP encoding unit region to obtain 
a logarithmic function value and Subtracts 4 from the loga 
rithmic function value. However, the present invention is not 
limited to this. 
0307 That is, the side information encoding section 42 
may encode the size of a QP encoding unit region relative to 
the size of an LCU. For example, in a case where the size of 
a QP encoding unit region is one-2" of the size of an LCU 
(max coding unit width), the side information encoding 
section 42 may generate n as encoded data for size informa 
tion. 
0308. In this case, the side information decoding section 
32 of the video decoding device 3 subjects log2 min delta 
qualit coding unit size to leu included in the side informa 
tion encoded data #31a to an operation based on formula 2 
below, and generates MinDeltaOuantCodingUnitSize as the 
size information. In the formula 2, “d' indicates right bit 
shift operation. 

Mathematical Formula 2) 

MiniDeltaQuantCodingUnitSize max coding unit 
width->-log2 min delta quant unit size to lou Formula 2 

0309 The method for encoding the size of a QP encoding 
unit region as a size relative to the size of an LCU is applicable 
to embodiments below. 

Third Embodiment 

(Encoded Data) 
0310. A configuration of encoded data #6 in accordance 
with the present embodiment is substantially the same as the 
configuration of the encoded data #4 explained in Second 
Embodiment except that the encoded data #6 in accordance 
with the present embodiment includes a coding unit syntax 
shown in FIG. 20 and a transform tree syntax shown in FIG. 
21. The coding unit syntax shown in FIG. 20 and the trans 
form tree syntax shown in FIG. 21 will be explained together 
with a video decoding device and a video encoding device 
below. 

(Video Decoding Device) 
0311. The video decoding device in accordance with the 
present embodiment has substantially the same configuration 
as that of the video decoding device 3 explained in Second 
Embodiment. The video decoding device in accordance with 
the present embodiment operates in basically substantially 
the same manner as the video decoding device 3 explained in 
Second Embodiment, thereby decoding the encoded data #6 
to generate a decoded image #3. However, a QP difference 
value of each QP encoding unit region is not a part of QP 
information of the side information #32, but a part of TU 
information of the side information #32. Accordingly, a CU 
setting section 33 of the video decoding device 3 refers to TU 
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information of each selection target TU which is included in 
the side information #32, thereby reading out a QP difference 
value of each QP encoding unit region. 
0312 The following explains this point more specifically. 
0313 A side information decoding section 32 included in 
the video decoding device in accordance with the present 
embodiment refers to, in the raster scan order, a skip flag and 
a residual data present flag (residualDataPresentFlag) of each 
of at least one CU constituting the whole of each QP encoding 
unit region. Here, the residual data present flag is a flag that 
becomes “true' whena CU includes at least one TU including 
at least one DCT coefficient which is not 0, and becomes 
“false' when otherwise. 
0314 By referring to a coding unit syntax shown in FIG. 
20 and a transform tree syntax shown in FIG. 21, the side 
information decoding section 32 sequentially subjects indi 
vidual CUs to a process below. That is, as is seen from FIG. 
20, when X-component and y-component of the upper left 
coordinates of a CU whose skip flag (skip flag) is referred to 
are integer-multiples of the longitudinal and lateral size of a 
QP encoding unit region (MinDeltaOuantCodingUnitSize), 
the side information decoding section 32 sets the value of a 
flag indicative of whether decoding is possible or not 
(deltaOuantAvail) to “true'. Then, when the side information 
decoding section 32 refers to a skip flag “0” while the value of 
deltaOuantAvail is “true', the side information decoding sec 
tion 32 refers to the value of residualDataPresentFlag in the 
transform tree syntax shown in FIG. 21. When the value of 
residualDataPresentFlag is “0”, that is, when the TU does not 
include residual data, the side information decoding section 
32 refers to the coding unit syntax with respect to next CU. 
When entropy coding mode flag is 0, residualDataPresent 
Flag is determined depending on whether the value of cuV 
yuv root is 0 or not. When cuv yuv root is other than 0. 
residualDataPresentFlag is “true', and when cuv yuv root is 
0, residualDataPresentFlag is “false'. 
0315. When entropy coding mode flag is 0, residual 
DataPresentFlag is “true' if no resisulal data flag is other 
than 0, and residualDataPresentFlag is “false' if no resisu 
lal data flag is 0. 
0316. On the other hand, when the value of residualDataP 
resentFlag is “1, that is, when the TU includes residual data, 
the side information decoding section 32 refers to the trans 
form tree syntax shown in FIG. 21 with respect to each TU 
constituting a CU of interest. Consequently, the side informa 
tion decoding section 32 decodes cu qp delta of a TU (e.g. 
TU at the lower right end. Hereinafter also referred to as 
“selection target TU’) which includes at least one DCT coef 
ficient other than 0 and which is firstly decoded in a prede 
termined order (e.g. order opposite to raster scan order) out of 
TUs in the CU of interest, and sets the QP difference value of 
the firstly decoded TU to the value of the decoded cu qp 
delta. Thereafter, the side information decoding section 32 
sets the value of deltaOuantAvail to “false'. The above pro 
cess by the side information decoding section 32 uniquely 
determines qp with respect to each QP encoding unit region. 
qp uniquely determined with respect to each QP encoding 
unit region is used commonly for CUs included in the QP 
encoding unit region. 

(Video Encoding Device) 
0317. The following details the video encoding device in 
accordance with the present embodiment with reference to 
drawings. 
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0318. Like the video encoding device 4 in accordance with 
Second Embodiment, the video encoding device in accor 
dance with the present embodiment divides each LCU con 
stituting an input image into a plurality of CUS (Coding Unit: 
quantization unit region) by using a coding tree syntax. Fur 
thermore, unlike the video encoding device 4, the video 
encoding device in accordance with the present embodiment 
divides each CU into a plurality of transform units (TU) 
constituting a transform tree by using the coding unit syntax 
shown in FIG. 20 and the transform tree syntax shown in 
FIG 21. 

0319 Furthermore, the video encoding device is designed 
to encode only at least a part of TUs constituting the whole of 
each QP encoding unit region determined according to a 
predetermined algorithm constituted by one or more TUs 
mentioned above. It should be noted that the video encoding 
device in accordance with the present embodiment encodes 
the QP difference value of the TU only when predictive 
residual of the TU is other than 0 (i.e. when a DCT coefficient 
other than 0 is present). Absence of the DCT coefficient other 
than 0 is equal to DCT coefficients of luminance components 
being 0 and DCT coefficients of color difference components 
of the TU being 0. Accordingly, unlike Second Embodiment, 
the video encoding device in accordance with the present 
embodiment can reduce a redundant process of encoding a 
QP difference value which is not necessary to encode. 
0320. The following explains the video encoding device 6 
in accordance with the present embodiment with reference to 
FIG. 22. FIG. 22 is a block diagram showing a configuration 
of the video encoding device 6. As shown in FIG. 22, the 
Video encoding device 6 includes a side information determi 
nation section 61, a side information encoding section 62, a 
CU setting section 43, a CU encoding section 44, a variable 
length code multiplexing section 25, a CU decoding section 
46, and a frame memory 27. 
0321. The CU setting section 43, the CU encoding section 
44, the variable-length code multiplexing section 25, the CU 
decoding section 46, and the frame memory 27 have been 
already explained in First Embodiment or Second Embodi 
ment. Accordingly, an explanation is made below as to the 
side information determination section 61 and the side infor 
mation encoding section 62. 
0322. With respect to each of one or more CUs constitut 
ing the whole of each QP encoding unit region defined by the 
side information determination section 61, the side informa 
tion determination section 61 refers to a skip flag of the CU 
and a residual data present flag (residualDataPresentFlag) of 
the CU in the raster scan order. Here, the residual data present 
flag is a flag which becomes “true' when a CU includes at 
least one TU including at least one DCT coefficient other than 
0 and which becomes “false' when otherwise. With respect to 
each QP encoding region, the side information determination 
section 61 outputs, as a part of side information #61, a QP 
difference value #63a between a QP value of a CU whose skip 
flag “0” and residual data present flag “1” are referred to 
simultaneously for the first time in the QP encoding unit 
region and a default QP value, to the side information encod 
ing section 62. 
0323 With respect to each QP encoding unit region, the 
side information encoding section 62 encodes the QP differ 
ence value received from the side information determination 
section 61 to generate encoded data #62. 
0324 Specifically, by using the coding unit syntax shown 
in FIG. 20 and the transform tree syntax shown in FIG. 21, 
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the side information determination section 61 and the side 
information encoding section 62 sequentially Subject indi 
vidual CUs to a process below. That is, as is seen from FIG. 
20, when X-component and y-component of the upper left 
coordinates of a CU whose skip flag (skip flag) is referred to 
are integer-multiples of the longitudinal and lateral size of a 
QP encoding unit region (MinDeltaOuantCodingUnitSize), 
the side information determination section 61 sets the value of 
a flag indicative of whether encoding is possible or not 
(deltaOuantAvail) to “true'. Then, when the side information 
determination section 61 refers to a skip flag “0” while the 
value of deltaOuantAvail is “true', the side information deter 
mination section 61 brings up the transform tree syntax 
shown in FIG. 21 and refers to the value of residualDataPre 
sentFlag. When the value of residualDataPresentFlag is “0”. 
the side information determination section 61 brings up the 
coding unit syntax with respect to the next CU. 
0325 On the other hand, when the value of residualDataP 
resentFlag is “1”, the side information determination section 
61 applies the transform tree syntax shown in FIG. 21 to each 
TU constituting the CU of interest. Consequently, the side 
information determination section 61 calculates a QP differ 
ence value of a TU (e.g. TU at the lower right end. Hereinafter 
also referred to as “selection target TU’) which includes at 
least one DCT coefficient other than 0 and which is firstly 
referred to in a predetermined order (e.g. order opposite to 
raster scan order) out of TUs in the CU of interest, and 
supplies the QP difference value of the selection target TU as 
a part of TU information to the side information encoding 
section 62. The side information encoding section 62 subjects 
the received QP difference value to an encoding process and 
sets the value of deltaOuantAvail to “false'. 
0326. As a result of the processes carried out by the side 
information determination section 61 and the side informa 
tion encoding section 62, the variable-length code multiplex 
ing section 25 receives, from the side information encoding 
section 62, side information encoded data #62 including 
encoded data of QP difference values of individual QP encod 
ing unit regions and size information of the QP encoding unit 
regions determined with respect to each picture (or each slice 
constituting the picture). Furthermore, the variable-length 
code multiplexing section 25 multiplexes CU encoded data 
#44 received from the CU encoding section 44 and the side 
information encoded data #62 to generate and output encoded 
data #6. 

(Additional Matter) 
0327. The side information determination section 61 and 
the side information encoding section 62 may use a trans 
form tree syntax shown in FIG. 23 instead of the transform 
tree syntax shown in FIG. 21. 
0328 That is, the side information determination section 
61 supplies not only the QP difference value of the selection 
target TU but also the QP difference value of the TU which 
includes at least one DCT coefficient other than 0 and which 
is at the upper left end in the CU of interest as a part of TU 
information to the side information encoding section 62. 
0329. Furthermore, the side information determination 
section 61 and the side information encoding section 62 may 
use a transform tree syntax shown in FIG. 24 instead of the 
transform tree syntax shown in FIG. 21. 
0330. That is, when the value of residualDataPresentFlag 
of the CU of interest is “1”, the side information determina 
tion section 61 may supply, as a part of CU information of the 
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CU (i.e. TU at the uppermost node), the QP difference value 
of the CU to the side information encoding section 62. 

Fourth Embodiment 

(Video Decoding Device) 
0331 A video decoding device in accordance with the 
present embodiment is a device for decoding encoded data #8 
Supplied from a video encoding device 8 to generate decoded 
images #7. An example of a coding unit syntax included in 
encoded data #7 is shown in FIG. 27. 
0332 The following details the video decoding device in 
accordance with the present embodiment with reference to 
drawings. 
0333. Initially, with reference to FIG.25, an explanation is 
made as to a configuration of the video decoding device in 
accordance with the present embodiment. FIG. 27 is a block 
diagram showing the configuration of a video decoding 
device 7. As shown in FIG. 25, the video decoding device 7 
includes a variable-length code inverse-multiplexing section 
71, a side information decoding section 72, a CU setting 
section 73, a CU decoding section 74, a predicted image 
generation section 75, and a frame memory 15. 
0334. The encoded data #8 inputted to the video decoding 
device 7 is inputted to the variable-length code inverse-mul 
tiplexing section 71. The variable-length code inverse-multi 
plexing section 71 reverse-multiplexes the inputted encoded 
data #8 so as to divide the encoded data #7 into side informa 
tion encoded data #71a which is encoded data regarding side 
information and encoded data #71b which is encoded data 
regarding a picture, and outputs the side information encoded 
data #71a and the encoded data #71b to the side information 
decoding section 72 and the CU setting section 73, respec 
tively. 
0335 The side information decoding section 72 decodes 
the side information encoded data #71a to generate side infor 
mation #72 and outputs the side information #72 to the CU 
setting section 73. 
0336. In the process for decoding the side information 
encoded data #71a, the side information decoding section 72 
decodes encoded data of a prediction mode #88m of each CU, 
thereby generating the prediction mode #88m of each CU 
which serves as a part of side information #72. 
0337. In the process for decoding the side information 
encoded data #71a, the side information decoding section 72 
decodes encoded data of size information of a first QP encod 
ing unit region (unit region) and a second QP encoding unit 
region (fourth unit region) which data is included in the side 
information encoded data #71a, thereby generating the two 
pieces of size information as a part of the side information 
#72. Specifically, the side information decoding section 72 
Subjects log2 min delta qualit coding unit size minus4 to 
an operation based on the formula 1 above, thereby generat 
ing MinDeltaOuantCodingUnitSize as size information of 
the first QP encoding unit region. 
0338 Furthermore, the side information decoding section 
72 Subjects log2 min intra delta qualit coding unit size 
minus4 included in the side information encoded data #71a to 
the same operation, thereby generating Minntral DeltaQuant 
CodingUnitSize as size information of the second QP encod 
ing unit region. 
0339. The following specifically explains a process by the 
side information decoding section 72 for decoding a QP dif 
ference value 73a. 
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0340. The side information decoding section 72 refers to 
the coding unit syntax shown in FIG. 27 and sequentially 
subjects individual CUs to a process below. That is, as is seen 
from FIG. 27, when x-component and y-component of the 
upper left coordinates of a CU whose skip flag (skip flag) is 
referred to are equal to integer-multiples of the size of the first 
QP encoding unit region (MinDeltaOuantCodingUnitSize), 
the side information decoding section 72 sets the value of 
deltaOuantAail to “true'. 
0341 The side information decoding section 72 refers to 
the values of individual skip flags, and when referring to a 
skip flag “0”, the side information decoding section 72 sets a 
flag indicative of whether a QP difference value is decodable 
or not when a CU image is intra-coded (deltaOuantAvailin 
tra) to “true'. Furthermore, when referring to the skip flag “0” 
of a CU while the value of deltaOuantAvail is “true', the side 
information decoding section 72 decodes cu qip delta 
included in the coding unit syntax, and sets the value of 
decoded cu qp delta as the QP difference value of the CU 
whose skip flag has been referred to. Then, the side informa 
tion decoding section 72 sets the values of deltaOuantAvail 
and deltaOuantAvailIntra to “false'. 
0342. Furthermore, also when x-component and y-com 
ponent of the upper left coordinates of a CU whose skip flag 
(skip flag) is referred to are equal to integer-multiples of the 
size of the second QP encoding unit region (MinIn 
tral DeltaOuantCodingUnitSize) and the value of deltaOuan 
tAvailIntra is “true', the side information decoding section 72 
decodes cu_qp delta included in the coding unit Syntax, and 
sets the value of decoded cu qip delta as the QP difference 
value of the CU whose skip flag has been referred to. 
0343. In accordance with the input side information #72, 
the CU setting section 73 divides the encoded data #71b into 
a plurality of slices and divides each slice into encoded data 
#73b corresponding to individual CUs, and sequentially out 
puts the encoded data #73b to the CU decoding section 74. 
Furthermore, the CU setting section 73 outputs, in addition to 
the encoded data #73b, prediction modes #73m of individual 
CUs and QP difference values 73a of individual selection 
target CUs that are included in the side information #72 to the 
CU decoding section 74. Furthermore, the CU setting section 
73 outputs the prediction modes #73m of individual CUs to 
the predicted image generation section 75. 
0344) The CU decoding section 74 sequentially decodes 
and reverse-quantizes the encoded data #73b corresponding 
to inputted CUS (inverse-quantization unit region), respec 
tively, thereby generating and outputting decoded images #74 
corresponding to the CUs, respectively. The decoded images 
#74 are also outputted to the frame memory 15. 
0345 Specifically, the CU decoding section 74 refers to 
the sizes of the first QP encoding unit region and the second 
QP encoding unit region that are stored in the inputted side 
information #72, and defines individual QP encoding unit 
regions constituting the whole region of a decoded image to 
be generated. 
0346. Then, the CU decoding section 74 determines QP 
difference values used in inverse-quantization of individual 
CUs as follows. That is, when a CU to be reverse-quantized is 
a selection target CU, the CU decoding section 74 obtains a 
QP value of the selection target CU from the QP difference 
value #73b of the selection target CU which is received from 
the CU setting section 73 and a QP value of a CU reversely 
quantized immediately before. Then, the CU decoding sec 
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tion 74 carries out inverse-quantizationata quantization level 
corresponding to the QP value of the selection target CU. 
0347 On the other hand, when the CU to be reverse 
quantized is not a selection target CU, the CU decoding 
section 74 determines QP difference values used in inverse 
quantization of the CU as follows. That is, when a prediction 
mode #73m of the CU which is received from the CU setting 
section 73 indicates an inter-prediction image, the CU decod 
ing section 74 obtains a QP value of a CU to be reverse 
quantized from a QP difference value #73b of a selection 
target CU in the first QPencoding unit region to which the CU 
belongs and a QP value of a CU reversely quantized imme 
diately before. Then, the CU decoding section 74 carries out 
inverse-quantization at a quantization level corresponding to 
the QP value of the CU. 
0348. In contrast thereto, when a prediction mode #73m of 
the CU which is received from the CU setting section 73 
indicates an intra-prediction image, the CU decoding section 
74 obtains a QP value of a CU to be reverse-quantized from a 
QP difference value #73b of a selection target CU in the 
second QP encoding unit region to which the CU belongs and 
a QP value of a CU reversely quantized immediately before. 
Then, the CU decoding section 74 carries out inverse-quan 
tization at a quantization level corresponding to the QP value 
of the CU. 
0349 The CU decoding section 74 carries out inverse 
quantization as above and carries out DCT reverse-transform 
to generate predictive residual. Then, the CU decoding sec 
tion 74 adds the predicted image #75 corresponding to the 
encoded data #73b which is received from the predicted 
image generation section 75 to the predictive residual togen 
erate a decoded image #74. 
0350. In accordance with the prediction mode #73m trans 
mitted from the CU setting section 73, the predicted image 
generation section 75 generates an intra-predicted image 
from the decoded image #74 stored in the frame memory 15 
or calculates a motion vector using the reference image #74 
stored in the frame memory 15 and carries out motion com 
pensation based on the motion vector to generate an inter 
predicted image. The predicted image generation section 75 
outputs the generated predicted image #75 which is one of the 
intra-predicted image and the inter-predicted image. 
0351. At the time when the decoded image generation 
process per CU by the CU decoding section 74 has been made 
with respect to all CUs constituting the encoded data #71b, 
the process of generating the decoded image #7 correspond 
ing to encoded data inputted to the video decoding device 7 is 
completed. 
0352. As described above, the video decoding device 
decodes encoded data of a QP difference value not with 
respect to each CU but with respect to only a selection target 
CU. Accordingly, it is possible to generate a decoded image 
from encoded data with a fewer amount of codes than a 
conventional video decoding device. 
0353. Furthermore, as described above, by introducing the 
deltaOuantAvailIntra flag, it is possible to prevent the side 
information determination section 81 from repeatedly sup 
plying a QP difference value of the selection target CU to the 
side information encoding section 82. 

(Video Encoding Device) 
0354. It is known that in a case where an input image 
includes a relatively large number of regions to be inter 
encoded, even when quantization is made with higher accu 
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racy of QP values due to increased number of QP difference 
values, a reduced amount of codes of prediction residual is 
smaller than an increased amount of codes of the QP differ 
ence values, resulting in decrease in encoding efficiency. 
0355 The moving image encoding device in accordance 
with the present embodiment is designed such that as an input 
image includes a relatively larger number of regions to be 
inter-encoded, the moving image encoding device encodes a 
relatively smaller number of QP difference values. That is, as 
an input image includes a relatively larger number of regions 
to be intra-encoded, the moving image encoding device 
encodes a relatively larger number of QP difference values. 
0356. With reference to drawings, the following details the 
moving image encoding device in accordance with the 
present embodiment. 
0357 Initially, an explanation is made as to a configura 
tion of a video image encoding device 8 in accordance with 
the present embodiment with reference to FIG. 26. FIG. 26 is 
a block diagram showing the configuration of the video 
encoding device 8. As shown in FIG. 26, the video encoding 
device 8 includes a side information determination section 
81, a side information encoding section 82, a CU setting 
section 83, a CU encoding section 84, a variable-length code 
multiplexing section 25, a CU decoding section 46, a frame 
memory 27, and a predicted image generating section 88. An 
explanation is made here as to the side information determi 
nation section 81, the side information encoding section 82. 
and the predicted image generating section 88. 
0358 Since the variable-length code multiplexing section 
25, the CU decoding section 46, and the frame memory 27 
have been already explained in First or Second Embodiment, 
the following explains other members. 
0359 The predicted image generating section 88 gener 
ates an intra-predicted image #88a from a decoded image #46 
stored in the frame memory 27. Furthermore, the predicted 
image generating section 88 calculates motion vectors by 
using the reference image #46 and carries out motion com 
pensation based on the motion vectors, thereby generating an 
inter-predicted image #88b. 
0360. Furthermore, the predicted image generating sec 
tion 88 compares the intra-predicted image and the inter 
predicted image with an input image #100, selects one of the 
intra-predicted image and the inter-predicted image, and out 
puts the selected image as a predicted image #88. Further 
more, the predicted image generating section 88 outputs a 
prediction mode #88m which is information indicating which 
of the intra-predicted image and the inter-predicted image is 
selected. 

0361. The side information determination section 81 
determines side information based on the input image #100 
and the prediction mode #88m regarding each CU, and out 
puts the determined side information as side information #81. 
Specifically, the side information determination section 81 
determines, based on a predetermined algorithm with respect 
to each slice (or picture), the size of a first QP encoding unit 
region and the size of a second QP encoding unit region, and 
causes size information indicative of the sizes of the QP 
encoding unit regions to be stored in a slice header (picture 
parameter set) of the side information #81. Here, the side 
information determination section 81 determines the size of 
the first QP encoding unit region to be relatively larger than 
the size of the second QP encoding unit region. More specifi 
cally, the side information determination section 81 deter 
mines the sizes of the first QP encoding unit region and the 
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second QP encoding unit region in Such a manner that the first 
QP encoding unit region (unit region) consists of a plurality of 
the second QP encoding unit regions (fourth unit region). 
0362. Furthermore, the side information determination 
section 81 defines the first QP encoding unit region and the 
second QP encoding unit region constituting the input image 
#100 (or individual slices) based on the size information of 
the first QPencoding unit region and the size of the second QP 
encoding unit region in the picture parameter set (or slice 
header), and causes a QP difference value of each CU selected 
by a later-mentioned process based on the prediction mode 
#88m (the CU is hereinafter also referred to as “selection 
target CU) to be stored as a part of CU information of the CU 
in the side information #81. Furthermore, the side informa 
tion determination section 81 causes the prediction mode 
#88m of the CUs to be stored in the side information #81. 
0363 The side information encoding section 82 encodes 
the side information #81 to output side information encoded 
data #82. 
0364. In the process of encoding the side information #81, 
the side information encoding section 82 encodes the QP 
difference values received from the side information deter 
mination section 81. The encoded QP difference values con 
stitute a part of the side information encoded data #82. 
0365 Similarly, in the process of encoding the side infor 
mation #81, the side information encoding section 82 encodes 
size information of the QP encoding unit regions. The 
encoded size information constitutes a part of the side infor 
mation encoded data #82. 
0366 Specifically, with respect to each of the first QP 
encoding unit region and the second QP encoding unit region, 
the side information encoding section 82 applies a logarith 
mic function with base of 2 to the size of the QP encoding unit 
region and Subtracts 4 from the resultant, thereby generating 
encoded data of the size information. 
0367 The CU setting section 83 divides the input image 
#100 into a plurality of slices, divides each slice into a plu 
rality of CUs, and outputs CU images #83b regarding indi 
vidual CUs. 
0368. Furthermore, when outputting the CU images #83b 
regarding individual CUs, the CU setting section 83 outputs, 
with respect to a part of the CUs, not only CU images #83b of 
the part but also QP difference values #83 of the part which 
are included in the side information #81. 
0369. The CU encoding section 84 carries out DCT with 
respect to a prediction residual between sequentially inputted 
CU images 83b and a predicted image transmitted from the 
predicted image generating section (not shown). 
0370. In a case where a predicted image transmitted from 
the predicted image generating section 88 with respect to the 
input CU image #83b is an inter-predicted image (i.e. a case 
where the prediction mode #88m transmitted from the pre 
dicted image generating section 88 indicates an inter-predic 
tion mode), the CU encoding section 84 quantizes DCT coef 
ficients of the prediction residual at a quantization level 
corresponding to a QP value determined by a QP difference 
value #83a of a selection target CU in the first QP encoding 
unit region to which the CU image #83b belongs. 
0371. On the other hand, in a case where a predicted image 
transmitted from the predicted image generating section 88 
with respect to the input CU image #83b is an intra-predicted 
image (i.e. a case where the prediction mode #88m transmit 
ted from the predicted image generating section 88 indicates 
an intra-prediction mode), the CU encoding section 84 quan 
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tizes DCT coefficients of the prediction residual at a quanti 
zation level corresponding to a QP value determined by a QP 
difference value #83a of a selection target CU in the second 
QP encoding unit region to which the CU image #83b 
belongs. 
0372. The CU encoding section 84 outputs, to the vari 
able-length code multiplexing section 25, CU encoded data 
#84 obtained by the above DCT and the quantization process. 
0373) An explanation was made above as to the configu 
ration of the video encoding device 8. An explanation will be 
made below as to a specific process carried out by the side 
information determination section 81 and the side informa 
tion encoding section 82. 
0374 Based on the side information #81, the side infor 
mation determination section 81 refers to, in raster scan order, 
a skip flag of one or more CUS constituting the whole of each 
first QP encoding unit region. With respect to each first QP 
encoding unit region, the CU setting section 83 calculates a 
QP difference value #83a which is a difference between a QP 
value of a CU whose skip flag of “0” is referred to for the first 
time in the first QP encoding unit region (selection target CU) 
and a default QP value. 
0375. Furthermore, accompanying the above process for 
referring to the skip flag of each CU, the side information 
determination section 81 is designed to judge whether the CU 
is positioned at the upper left end of the second QP encoding 
region and a prediction mode #88m for the CU that is trans 
mitted from the predicted image generating section is an 
intra-prediction mode (i.e. the result of the judgment process 
is true). When judging that the result of the judgment process 
with respect to the CU is true, the side information determi 
nation section 81 calculates the QP difference value #83a 
which is a difference between the QP value of the CU (selec 
tion target CU) and the QP default value. 
0376. Then, the side information determination section 81 
supplies the QP difference value of each selection target CU 
to the CU setting section 83 and the side information encod 
ing section 82. 
0377 The side information encoding section 82 encodes 
each QP difference value received from the side information 
determination section 81, and generates encoded data of each 
QP difference value as a part of the encoded data #82. 
0378 Specifically, the side information determination 
section 81 and the side information encoding section 82 
sequentially carries out a process mentioned below with 
respect to each CU by using a coding unit syntax shown in 
FIG. 27. That is, as is seen from FIG. 27, when x-component 
andy-component of the upper left coordinates of a CU whose 
skip flag (skip flag) is referred to are equal to integer-mul 
tiples of the size of the first QP encoding unit region (MinD 
eltaOuantCodingUnitSize), the side information determina 
tion section 81 sets the value of deltaOuantAail to “true'. 
0379 Then, the side information determination section 81 
refers to the value of each skip flag, and when referring to a 
skip flag whose value is “0”, the side information determina 
tion section 81 sets the flag indicative of whether a QP dif 
ference value is encodable or not in intra-encoding a CU 
image (deltaOuantAvailIntra) to “true'. Furthermore, when 
referring to a skip flag whose value is “0” while the value of 
deltaOuantAvail is “true', the side information determination 
section 81 Supplies, to the side information encoding section 
82, the QP difference value of the CU whose skip flag has 
been referred to, as apart of the side information #81. The side 
information encoding section 82 carries out an encoding pro 
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cess with respect to the QP difference value, and sets the 
values of deltaOuantAvail and deltaOuantAvailIntra to 
“false'. 
0380 Furthermore, also when x-component and y-com 
ponent of the upper left coordinates of a CU whose skip flag 
(skip flag) is referred to are equal to integer-multiples of the 
size of the second QP encoding unit region (MinDeltaOuant 
CodingUnitSize) and the value of deltaOuantAvailIntra is 
“true', the side information determination section 81 Sup 
plies, to the side information encoding section 82, the QP 
difference value of the CU whose skip flag has been referred 
to, as a part of the side information #81. 
0381. As a result of the above processes by the side infor 
mation determination section 81 and the side information 
encoding section 82, the variable-length code multiplexing 
section 25 receives, from the side information encoding sec 
tion 82, side information encoded data #82 including encoded 
data of i) the QP difference value of the selection target CU 
and ii) size information of the first QP encoding unit region 
and the second QP encoding unit region that is determined 
with respect to each picture (or each slice constituting a 
picture). Furthermore, the variable-length code multiplexing 
section 25 multiplexes CU encoded data #84 received from 
the CU encoding section 84 with the side information 
encoded data #82, thereby generating encoded data #8 and 
outputting it. When X-component and y-component of the 
upper left coordinates of a CU whose skip flag (skip flag) is 
referred to are equal to integer-multiples of the size of the first 
QP encoding unit region (MinDeltaOuantCodingUnitSize), 
the value of deltaOuantAail is set to “true'. 
0382. Then, when referring to a skip flag with the value of 
“0” while the value of deltaOuantAvail is “true”, the side 
information determination section 81 calls up the transform 
tree syntax shown in FIG. 21 and refers to the value of residu 
alDataPresentFlag. When the value of residualDataPresent 
Flag is “0”, the side information determination section 61 
calls up a coding unit syntax with respect to the next CU. 
0383. In the above explanation, judgment is made when 
X-component and y-component of the upper left coordinates 
of a CU are equal to integer-multiples of the size of a QP 
encoding unit region (MinDeltaOuantCodingUnitSize). 
Alternatively, other method for judging a CU of the same 
position may be employed. For example, judgment may be 
made by using a CU coordinates index shown below. The CU 
coordinates index is an index which indicates the position of 
a CU obtained by dividing an LCU as small as possible and 
which increases as 0, 1, 2 in the order of raster scan decoding 
from the upper left of the LCU. Also when an LCU is not 
divided as Small as possible, it is possible to assign a CU 
coordinates index to a corresponding position with respect to 
each CU. In a case where the minimum CU size is 4x4 blocks, 
judgment based on the CU coordinates index being 0, 4, 8, 
and 12 for example allows MinDeltaOuantCodingUnitSize to 
be 8, i.e. the QP encoding unit region to be 8x8. 
0384. In the above embodiment, an explanation was made 
as to a case where X-component and y-component of the 
upper left coordinates of a CU are equal to integer-multiples 
of the size of a QP encoding unit region (MinDeltaOuantCod 
ingUnitSize). Alternatively, different sizes of a QP encoding 
unit region may be used for X-component and y-component. 
In this case, judgment is made based on, for example, X-com 
ponent of the upper left coordinates of a CU being equal to an 
integer-multiple of the width of a QP encoding unit region 
(MinDeltaOuantCodingUnitWidth) and y-component of the 
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upper left coordinates of the CU being equal to an integer 
multiple of the height of the QP encoding unit region (Min 
DeltaOuantCodingUnitHeight). 

(Additional Matter) 

0385. In the above embodiment, an explanation was made 
as to a case where the side information determination section 
81 determines a selection target CU according to the coding 
unit syntax shown in FIG. 27, and the side information encod 
ing section 82 encodes a QP difference value of the selection 
target CU according to the coding unit syntax shown in FIG. 
27. The corresponding video image decoding device is 
designed Such that the side information decoding section 72 
decodes a QP difference value of the selection target CU 
according to the coding unit syntax shown in FIG. 27. How 
ever, the present invention is not limited to this. That is, the 
side information determination section 81 may determine the 
selection target CU according to the coding unit syntax shown 
in FIG. 28. The corresponding video image decoding device 
is designed Such that the side information decoding section 72 
decodes a QP difference value of the selection target CU 
according to the coding unit syntax shown in FIG. 28. 
0386 That is, instead of the coding unit shown in FIG. 27. 
there may be provided a syntax for carrying out a diverging 
process according to the prediction mode of a CU. Specifi 
cally, as in the case of coding unit syntax shown in FIG. 28. 
cu qip delta to be referred to when the side information 
encoding section 82 encodes or the side information decoding 
section 72 decodes may be described at different positions 
depending on whether the prediction mode of a CU is an 
intra-prediction mode, an inter-prediction mode, a merge 
mode, or a direct mode (in other words, the step of encoding 
cu qp delta by the side information encoding section 82 may 
be a step following encoding of the prediction mode of a CU 
and may vary in whether encoding of cu qip delta is made 
depending on the kind of the prediction mode. The step of 
decoding cu qip delta by the side information decoding sec 
tion 72 is a step following decoding of the prediction mode of 
a CU and may vary with respect to each prediction mode). 
0387 As is seen from the coding unitsyntax shown in FIG. 
28, the present invention may be arranged such that in a case 
where the prediction mode is a skip mode, the QP difference 
value is not encoded, in a case where the prediction mode is an 
intra-prediction mode, the QP difference value is encoded 
only for a CU whose size is not less than MinIntral DeltaCod 
ingUnitSize, and in a case where the prediction mode is 
neither the intra-prediction mode nor the skip mode, the QP 
difference value is encoded only for a CU whose size is not 
less than MinDeltaCodingUnitSize. 

(Additional Matter) 

0388. In the above embodiment, a QP value (cu qip) of a 
CU to be quantized is obtained by adding a QP value referred 
to immediately before (pred qp) and a QP difference value of 
the CU to be quantized. Here, the QP value referred to imme 
diately before (QP predicted value) may be a QP value of a 
CU at the left side of the CU to be quantized, or may be a QP 
value of a CU positioned immediately before the CU to be 
quantized in the raster scan order. Alternatively, the QP value 
referred to immediately before may be the average of a QP 
value of a CU at the left side of the CU to be quantized and a 
QP value of a CU at the upper side of the CU to be quantized. 
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Fifth Embodiment 

(Video Decoding Device) 

0389. A video decoding device in accordance with the 
present embodiment is a device for decoding encoded data 
#10 from a video encoding device 10 (which will be 
explained below) to generate a decoded image #9. FIG. 31 
shows an example of coding unit syntax included in the 
encoded data #10. 

0390 The following details the video decoding device in 
accordance with the present embodiment with reference to 
drawings. 
0391 Initially, an explanation is made as to a configura 
tion of the video decoding device in accordance with the 
present embodiment with reference to FIG. 29. FIG. 29 is a 
block diagram showing the configuration of the video decod 
ing device 9. As shown in FIG. 29, the video decoding device 
9 includes a variable-length code inverse-multiplexing sec 
tion 91, a side information decoding section 92, a CU setting 
section 93, a CU decoding section 94, and a frame memory 
15. 

0392 The encoded data #10 inputted to the video decod 
ing device 9 is inputted to the variable-length code inverse 
multiplexing section 91. The variable-length code inverse 
multiplexing section 91 reverse-multiplexes the input 
encoded data #9 so as to divide the encoded data #9 into side 
information encoded data #91a which is encoded data regard 
ing side information and encoded data #91b which is encoded 
data regarding a picture, and outputs the side information 
encoded data #91a and the encoded data #91b to the side 
information decoding section 92 and the CU setting section 
93, respectively. 
0393. The side information decoding section 92 decodes 
the side information encoded data #91a to generate side infor 
mation #92, and outputs the side information #92 to the CU 
setting section 93. 
0394. When decoding the side information encoded data 
#91a, the side information decoding section 92 decodes 
encoded data of size information indicative of the size of a QP 
encoded unit region, thereby generating the size information 
as a part of the side information #92. 
0395. Furthermore, when decoding the side information 
encoded data #91a, the side information decoding section 92 
decodes, for each LCU, encoded data of a QP difference value 
of each QP encoding unit region constituting the LCU or 
decodes encoded data of a QP difference value of the LCU, 
thereby generating the QP difference value as a part of the 
side information #92. 

0396 The following more specifically describes the QP 
difference value decoding process carried out by the side 
information decoding section 92. 
0397. The side information decoding section 92 decodes 
size information (MinDeltaOuantCodingUnitSize) included 
in a slice header (picture parameter set) of the encoded data 
#10 so as to determinea (longitudinal and lateral) size of a QP 
encoding unit region. 
0398. Further, the side information decoding section 92 
decodes a deltaOuantAvailCU flag of each LCU. 
0399. In a case where a value of deltaOuantAvailCU of the 
LCU is “false', the side information decoding section 92 
determines to decode, per LCU, a QP difference value used in 
quantization of the LCU (decode one QP difference value at 
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most in the LCU). Then, the side information decoding sec 
tion 92 utilizes the QP difference value to decode each CU 
included in the LCU. 

0400. On the other hand, in a case where the value of 
deltaOuantAvailCU of the LCU is “true', the side informa 
tion decoding section 92 determines to decode, per CU, a QP 
difference value used in quantization of the LCU. Then, the 
side information decoding section 92 decodes a QP differ 
ence value of a selection target CU. Note that one selection 
target CU at most is selected for each QP encoding unit 
region. 
04.01. With reference to the coding unitsyntax of FIG.31, 
the following describes specific processes carried out by the 
side information decoding section 92 with respect to each 
LCU. 

0402. The side information decoding section 92 carries 
out the following processes with respect to a target CU of each 
of at least one CU constituting a LCU. 
0403. In a case where the target CU is a CU located on an 
upper left end of the LCU (i.e., in a case where X-component 
andy-component of an upper left coordinate of the target CU 
are integer-multiples of max coding unit width and max 
coding unit height, respectively), the side information 
decoding section 92 sets a deltaOuantAvailLCU flag to 
“true'. In a case where the target CU is located on an upper 
left end of a QP encoding unit region to which the target CU 
belongs (i.e., X-component and y-component of an upper left 
coordinate of the target CU are integer-multiples of MinD 
eltaOuantCodingUnitSize) and where the deltaOuan 
tAvailCU flag is “true', the side information decoding section 
92 sets a deltaOuantAvail flag to “true'. The deltaOuan 
tAvailLCU flag, the deltaOuantAvailCU flag, and the 
deltaOuantAvail flag have the following meanings. The 
deltaOuantAvailLCU flag is a flag for controlling encoding/ 
decoding of the deltaOuantAvailCU flag encoded per LCU, 
and indicates whether the deltaOuantAvailCU can be 
encoded or decoded. The deltaOuantAvailCU flag is a flag for 
selecting whether a QP difference value is encoded per LCU 
or encoded per CU. The deltaOuantAvailCU flag becomes 
“false' in a case where a QP difference value is encoded per 
LCU, and becomes “true’ in a case where a QP difference 
value is encoded per CU. The deltaOuantAvail flag is a flag 
for controlling a QP encoding unit in a case where a QP 
difference value is encoded per CU, and indicates whether 
qp delta can be encoded or decoded. 
0404 Furthermore, in a case where a value of a skip flag of 
the target CU is “0” and where the deltaOuantAvailLCU flag 
is “true', the side information decoding section 92 decodes 
qp delta of the target CU (i.e., selection target CU), and sets 
decoded qp delta as the QP difference value of the target CU. 
Moreover, the side information decoding section 92 decodes 
the deltaOuantAvailCU flag, and sets the deltaOuan 
tAvailLCU flag to “false'. According to the syntax of FIG.31, 
the deltaOuantAvailCU flag follows qp delta. Note, however, 
that it is also possible to employ a syntax in which the 
deltaOuantAvailCU flag is followed by qp delta. 
04.05 Also in a case where the value of the skip flag of the 
target CU is “0” and where the deltaOuantAvail flag is “true'. 
the side information decoding section 92 decodes qp delta of 
the target CU (i.e., selection target CU), and sets decoded 
qp delta as the QP difference value of the target CU. Further, 
the side information decoding section 92 sets the deltaOuan 
tAvail flag to “false'. 
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0406 As is clear from the above description and the cod 
ing unit syntax of FIG. 31, the deltaOuantAvail flag cannot 
be “true’ as long as the deltaOuantAvailCU flag of an LCU is 
“false'. Accordingly, a QP difference value of a single CU in 
which a skip flag “O'” is referred to first in raster scan order in 
an LCU is decoded. Consequently, in a case where the 
deltaOuantAvailCU flag is “false', a QP difference value is 
decoded per LCU. 
0407 On the other hand, in a case where the deltaOuan 
tAvailCU flag of the LCU is “true', the deltaOuantAvail flag 
becomes “true' every time the coding unit syntax of FIG. 31 
is applied to the target CU located on the upper left end of the 
QP encoding unit region. Accordingly, a QP difference value 
of a selection target CU is decoded. Note that one selection 
target CU at most is selected for each QP encoding unit 
region. 
0408 Further, as is clear from the coding unit syntax of 
FIG. 31, when decoding a QP difference value of a CU in an 
LCU in which CU a skip flag “0” is referred to first, it is 
determined whether or not a QP difference value of a CU that 
is referred to later in the LCU is decoded. 

04.09. In accordance with the input side information #92, 
the CU setting section 93 divides the encoded data #91b into 
a plurality of slices, divides each slice into a plurality of QP 
encoding unit regions, separates each QP encoding unit 
region into encoded data #93b corresponding to individual 
CUs, and outputs the encoded data #93b sequentially to the 
CU decoding section 94. 
0410. Further, the CU setting section 93 refers to the 
deltaOuantAvailCU flag for each LCU. The deltaOuan 
tAvailCU flag is a flag indicative of whether a QP difference 
value is encoded per LCU or an LCU is encoded per QP 
encoding region unit. In a case where the deltaQuantAvailCU 
flag of the LCU is “true”, the CU setting section 93 refers to 
CU information of each CU belonging to the LCU and, as to 
CUs whose CU information contains a QP difference value, 
outputs the QP difference value to the CU decoding section 
94. 

0411. On the other hand, in a case where the deltaOuan 
tAvailCU flag of the LCU is “false', the CU setting section 93 
outputs, to the CU decoding section 94, a QP difference value 
contained in CU information of the LCU. 

0412. Furthermore, the CU setting section 93 outputs, to 
the CU decoding section 94, the deltaOuantAvailCU flag of 
each LCU. 

0413. The CU decoding section 94 sequentially decodes 
and reverse-quantizes the encoded data #93b corresponding 
to inputted CUS (inverse-quantization unit region), respec 
tively, thereby generating and outputting decoded images #94 
corresponding to the CUs, respectively. The decoded images 
#94 are also outputted to the frame memory 15. 
0414 Specifically, when decoding and reverse-quantizing 
encoded data #93b corresponding to a CU, the CU decoding 
section 94 obtains, in accordance with a value of the 
deltaOuantAvailCU flag of an LCU to which the CU belongs, 
a QP value from a QP difference value #93a of a QP encoding 
unit region to which the CU belongs or from a QP difference 
value #93a of the LCU, and carries out the inverse-quantiza 
tion in accordance with the QP value. 
0415. At the time when the decoded image generation 
process per CU by the CU decoding section 94 has been made 
with respect to all CUs constituting the encoded data #91b. 
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the process of generating the decoded image #9 correspond 
ing to encoded data inputted to the video decoding device 9 is 
completed. 
0416. As described above, the video decoding device 
decodes encoded data of a QP difference value not with 
respect to each CU but with respect to each LCU unit or each 
QP encoding unit region constituting an LCU, and accord 
ingly can generate a decoded image from encoded data with 
the Smaller amount of codes than a conventional art. 

(Video Encoding Device) 
0417. A video encoding device in accordance with the 
present embodiment carries out a process of dividing each 
LCU constituting the input image into a plurality of CUS 
(Coding Unit: quantization unit region) by using a coding 
tree syntax described in JCTVC-C403, as in the video encod 
ing device in accordance with Second Embodiment. Note, 
however, that the syntax described in the present embodiment 
is one obtained by partly simplifying the syntax described in 
JCTVC-C403 (the same applies to the other embodiments 
using the coding tree syntax). 
0418. However, differently from the video encoding 
device in accordance with Second Embodiment, the video 
encoding device in accordance with the present embodiment 
is arranged such that it is determined based on a deltaOuan 
tAvailCU flag (described later) whethera QP difference value 
used in quantization of each LCU constituting an input image 
is encoded per LCU or per QP encoding region constituting 
the LCU. 
0419. The following details the video encoding device in 
accordance with the present embodiment with reference to 
drawings. 
0420 Initially, an explanation is made as to a configura 
tion of a video encoding device 10 in accordance with the 
present embodiment with reference to FIG. 30. FIG. 30 is a 
block diagram showing a configuration of the video encoding 
device 10. As shown in FIG.30, the video encoding device 10 
includes a side information determination section 101, a side 
information encoding section 102, a CU setting section 43, a 
CU encoding section 44, a variable-length code multiplexing 
section 25, a CU decoding section 46, and a frame memory 
27. 
0421. The side information determination section 101 
determines side information in accordance with an input 
image #100, and outputs the determined side information as 
side information #101. 
0422 Specifically, the side information determination 
section 101 determines the (longitudinal and lateral) size of a 
QP encoding unit region, and causes size information (Min 
DeltaOuantCodingUnitSize) indicative of the size of the QP 
encoding unit region to be stored in a slice header (picture 
parameter set) of the side information #101. 
0423. Further, the side information determination section 
101 decodes a deltaOuantAvailCU flag of each LCU consti 
tuting the input image #100 which flag is determined accord 
ing to a predetermined algorithm. 
0424. In a case where a value of the deltaOuantAvailCU 
flag of the LCU is “false', the side information determination 
section 101 determines to encode, per LCU, a QP difference 
value used in quantization of the LCU (i.e., encodes one QP 
difference value at most in the LCU). Then, the side informa 
tion determination section 101 causes the QP difference value 
to be stored in CU information of an LCU constituting the 
side information #101. 
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0425. On the other hand, in a case where the value of the 
deltaOuantAvailCU flag of the LCU is “true', the side infor 
mation determination section 101 determines to encode, per 
CU, a QP difference value used in quantization of the LCU. 
Then, the side information determination section 101 causes 
a QP difference value of a selection target CU to be stored in 
CU information of the selection target CU constituting the 
side information #101. Note that one selection target CU at 
most is selected for each QP encoding unit region. 
0426. The side information encoding section 102 encodes 
the side information #101 and outputs side information 
encoded data #102. The side information encoded data #102 
is Supplied to the variable-length code multiplexing section 
25. When encoding the side information #101, the side infor 
mation encoding section 102 encodes each QP difference 
value and the size information. 

0427 Note that the CU setting section 43, the CU encod 
ing section 44, the CU decoding section 46, the variable 
length code multiplexing section 25, and the frame memory 
27 have been described in First or Second Embodiment, and 
therefore are not described here repeatedly. 
0428. An explanation was made above as to the configu 
ration of the video encoding device 10. An explanation is 
made below, with reference to the coding unit syntax of FIG. 
31, as to a specific process carried out by the side information 
determination section 101 and the side information encoding 
section 102 with respect to each LCU constituting the input 
image #100. 
0429. The side information determination section 101 car 
ries out the following processes with respect to a target CU of 
each of at least one CU constituting an LCU. 
0430. In a case where the target CU is a CU located on an 
upper left end of the LCU (i.e., in a case where X-component 
andy-component of an upper left coordinate of the target CU 
are integer-multiples of max coding unit width and max 
coding unit height, respectively), the side information 
determination section 101 sets a deltaOuantAvailLCU flag to 
“true'. In a case where the target CU is located on an upper 
left end of a QP encoding unit region to which the target CU 
belongs (i.e., X-component andy-component of the upper left 
coordinate of the target CU are integer-multiples of MinD 
eltaOuantCodingUnitSize) and where a deltaOuantAvailCU 
flag is “true', the side information determination section 101 
sets a deltaOuantAvail flag to “true'. 
0431 Furthermore, in a case where a value of a skip flag of 
the target CU is “0” and where the deltaOuantAvailLCU flag 
is “true', the side information determination section 101 
causes a QP difference value of the target CU (i.e., selection 
target CU) to be stored in CU information of the target CU, 
decodes the deltaOuantAvailCU flag, and sets the deltaOuan 
tAvailLCU flag to “false'. 
0432 Also in a case where the value of the skip flag of the 
target CU is “0” and where the deltaOuantAvail flag is “true'. 
the side information determination section 101 causes a QP 
difference value of the target CU (i.e., selection target CU) to 
be stored in CU information of the target CU and sets the 
deltaOuantAvail flag to “false'. 
0433. The QP difference value thus stored in the CU infor 
mation is supplied, as part of the side information #101, to the 
side information encoding section 102 along with the 
deltaOuantAvail flag of the LCU. 
0434. The side information encoding section 102 encodes 
the side information #101 so as to generate side information 
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encoded data #102, and supplies the side information 
encoded data #102 to the variable-length code multiplexing 
section 25. 
0435. As is clear from the above description and the cod 
ing unit syntax of FIG. 31, the deltaOuantAvail flag cannot 
be “true' as long as the deltaOuantAvailCU flag of the LCU 
is “false'. Accordingly, a QP difference value is stored in CU 
information of a single CU in which a skip flag “0” is referred 
to first in raster scan order in the LCU. Consequently, in a case 
where the deltaOuantAvailCU flag is “false', a QP difference 
value is encoded per LCU. 
0436. On the other hand, in a case where the deltaOuan 
tAvailCU flag of the LCU is “true', the deltaOuantAvail flag 
becomes “true' every time the coding unit syntax of FIG. 31 
is applied to the target CU located on the upper left end of the 
QP encoding unit region. Accordingly, a QP difference value 
of a selection target CU is encoded. Note that one selection 
target CU at most is selected for each QP encoding unit 
region. 
0437. Further, as is clear from the coding unit syntax of 
FIG. 31, when encoding a QP difference value of a CU in 
which a skip flag “0” is referred to first in an LCU, it is 
determined whether or not a QP difference value of a CU 
referred to later in the LCU is encoded. 
0438. As a result of the processes carried out by the side 
information determination section 101 and the side informa 
tion encoding section 102, the variable-length code multi 
plexing section 25 receives, from the side information encod 
ing section 102, side information encoded data #102 
including encoded data of (i) a QP difference value deter 
mined per LCU or QP encoding unit region, (ii) size infor 
mation of the QP encoding unit regions determined with 
respect to each picture parameter set (each slice), and (iii) a 
deltaOuantAvailCU flag. Furthermore, the variable-length 
code multiplexing section 25 multiplexes CU encoded data 
#44 received from the CU encoding section 44 and the side 
information encoded data #102 to generate and output 
encoded data #10. 

Sixth Embodiment 

(Video Decoding Device) 
0439. The video decoding device in accordance with the 
present embodiment is a device for decoding encoded data 
#112 supplied from the video encoding device 112 (which 
will be explained below) to generate a decoded image #111. 
FIG. 34 illustrates an example of a coding unit syntax con 
tained in the encoded data #112. 
0440 The following details the video decoding device in 
accordance with the present embodiment, with reference to 
drawings. 
0441 First described is a configuration of the video decod 
ing device in accordance with the present embodiment, with 
reference to FIG. 32. FIG. 32 is a block diagram showing the 
configuration of a video decoding device 111. As shown in 
FIG. 32, the video decoding device 111 includes a variable 
length code inverse-multiplexing section 1111, a side infor 
mation decoding section 1112, a CU setting section 1113, a 
CU decoding section 1114, and a frame memory 15. 
0442. The encoded data #112 inputted to the video decod 
ing device 111 is received by the variable-length code 
inverse-multiplexing section 1111. The variable-length code 
inverse-multiplexing section 1111 reverse-multiplexes the 
inputted encoded data #112 so as to divide the encoded data 
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#112 into (i) side information encoded data #1111a which is 
encoded data regarding side information and (ii) encoded data 
#1111b which is encoded data regarding a picture, and out 
puts the side information encoded data #1111a and the 
encoded data #1111b to the side information decoding sec 
tion 1112 and the CU setting section 1113, respectively. 
0443) The side information decoding section 1112 
decodes the side information encoded data #1111a to gener 
ate side information #1112, and outputs the side information 
#1112 to the CU setting section 1113. 
0444. In the process of decoding the side information 
encoded data #1111a, the side information decoding section 
1112 decodes encoded data of size information indicative of 
sizes of QPencoding unit regions of a Islice QPencoding unit 
region, a Q slice encoding unit region, and a Pslice encoding 
unit region. This generates the size information which serves 
as a part of the side information #1112. 
0445 Moreover, in the process of decoding the side infor 
mation encoded data #1111a, the side information decoding 
section 1112 decodes, for each of the LCU, the encoded data 
of QP differential values of subject QP encoding unit regions 
that configure that LCU. This as a result generates a QP 
differential value which serves as a part of the side informa 
tion #1112. In the embodiment, the side information decod 
ing section 1112 recognizes, for every Subject QP encoding 
unit region that configure the LCU, which of the three types of 
QP encoding unit regions the Subject QP encoding unit region 
corresponds to, by referring to a slice type inside the slice 
header of a slice to which the LCU belongs. 
0446. The following details the decoding process of the 
QP difference value by the side information decoding section 
1112. 

0447 The side information decoding section 1112 
defines, for each of the LCUs that are subjected to the quan 
tization process, a QP encoding unit region (also called 'Sub 
ject QP encoding unit region') of any one of the three QP 
encoding unit regions (Islice QPencoding unit region, Q slice 
QP encoding unit region, and B slice QP encoding unit 
region) that are of different sizes in accordance with the slice 
type of the slice to which that LCU belongs. For example, 
when the slice type of the slice to which the LCU belongs is 
Islice, the side information decoding section 1112 defines the 
I slice QP encoding unit region as the Subject QP encoding 
unit region. 
0448. Thereafter, for each of the defined subject QP 
encoding unit regions, the side information decoding section 
1112 refers to skip flags of one or more CU that configures the 
whole Subject QP encoding unit region, in raster scanning 
order. For each of the subject QP encoding unit regions, the 
side information decoding section 1112 decodes cu qip delta 
(see FIG.34) of a CU whose skip flag having a value of “O'” is 
referred to in that QP encoding unit region for the first time, 
and sets this decoded cu qip delta as the QP difference value 
for that CU. 
0449 Specifically, the side information decoding section 
1112 sequentially subjects every CU to a process below by 
use of a coding unit syntax (see FIG. 34). That is, when 
X-component and y-component of upper left coordinates of a 
CU whose skip flag (skip flag) is referred to are integer 
multiples of the size of the subject QP encoding unit region 
(MinlDeltaOuantCodingUnitSize when the slice type of the 
slice to which the LCU belongs is I slice; MinBDeltaOuant 
CodingUnitSize and MinPDeltaOuantCodingUnitSize when 
the slice types are B slice and Pslice, respectively), the side 
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information decoding section 1112 sets the value of a flag 
indicative of whether decoding is possible or not (deltaOuan 
tAvail) to “true'. Then, when the side information decoding 
section 1112 refers to a skip flag “0” while the value of 
deltaOuantAvail is “true', the side information decoding sec 
tion 1112 decodes the cu qp delta of the CU to which the 
skip flag was referred, and sets the decoded cu qip delta as 
the QP difference value for that CU. Thereafter, the side 
information detecting section 1112 sets the value of 
deltaOuantAvail to “false'. 
0450. In accordance with the input side information 
#1112, the CU setting section 1113 divides the encoded data 
#1111b into a plurality of slices, divides each slice into a 
plurality of Subject QP encoding unit regions, separates each 
subject QP encoding unit region into encoded data #1113b 
corresponding to individual CUs, and outputs the encoded 
data #1113b sequentially to the CU decoding section 1114. 
0451. The CU decoding section 1114 sequentially 
decodes and reverse-quantizes the encoded data #1113b cor 
responding to inputted individual CUS (reverse-quantized 
unit region) to generate decoded images #1114 correspond 
ing to individual CUs and outputs the decoded images #1114. 
The decoded images #1114 are outputted to the frame 
memory 15, too. 
0452 Specifically, when decoding and reverse-quantizing 
the encoded data #1113b corresponding to a CU, the CU 
decoding section 1114 obtains a QP value from the QP dif 
ference value #1113a of the subject QP encoding unit region 
to which the CU belongs, to carry out the inverse-quantization 
process. 
0453. Once the decoded image generation process by the 
CU decoding section 1114 with respect to each CU is com 
pleted for all CUs configuring the encoded data #1111b, the 
process of generating the decoded image #111 corresponding 
to encoded data inputted to the video decoding device 111 is 
completed. 
0454. As described above, the video decoding device 
decodes encoded data of a QP difference value not with 
respect to each CUbut with respect to each subject QP encod 
ing unit region determined in accordance with the slice type 
of the slice to which the CU belongs. Accordingly, the video 
decoding device can generate a decoded image from encoded 
data having a smaller amount of codes than conventional art. 

(Video Encoding Device) 
0455. A video encoding device 112 in accordance with the 
present embodiment is configured so that the video encoding 
device 112 encodes a QP difference value of different granu 
larities (numbers) between cases in which the slice configur 
ing the input image includes (i) a large number of Islices, (ii) 
a large number of Pslices, or (iii) a large number of B slices. 
0456. The following describes the video encoding device 
112 in accordance with the present embodiment, with refer 
ence to FIG. 33. FIG.33 is a block diagram showing a con 
figuration of the video encoding device 112. As shown in FIG. 
33, the video encoding device 112 includes a side information 
determination section 1121, a side information encoding sec 
tion 1122, a CU setting section 43, a CU encoding section 44, 
a variable-length code multiplexing section 25, a CU decod 
ing section 46, and a frame memory 27. 
0457. The CU setting section 43, the CU encoding section 
44, the variable-length code multiplexing section 25, the CU 
decoding section 46, and the frame memory 27 have already 
been explained in First or Second Embodiment, and therefore 
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the following description deals with the side information 
determination section 1121 and the side information encod 
ing section 1122. 
0458. The side information determination section 1121 
defines any one of a QP encoding unit region (also called 
“subject QP coding unit region') of three QP encoding unit 
regions (Islice QP encoding unit region, Q slice QP encoding 
unit region, and B slice QP encoding unit region), which are 
of different size in accordance with the slice type of the slice 
to which a respective LCU belongs, for each of LCU that is 
Subject to a quantization process. For example, in a case in 
which the slice type of the slice to which the LCE belongs is 
an I slice, the side information determination section 1121 
defines, as the subject QP encoding unit region, the Islice QP 
encoding unit region. 

0459. Thereafter, the side information determination sec 
tion 1121 refers to skip flags of each of at least one CU that 
configures the whole of each of the subject QP encoding unit 
regions defined by the side information determination section 
1121, in raster scanning order. For each of the subject QP 
encoding unit regions, the side information determination 
section 1121 calculates a QP value of a CU whose skip flag 
having a value of “O'” is referred to in the QP encoding unit 
region for the first time, and outputs, to the side information 
encoding section 1122, as a part of the side information, a QP 
difference value between this calculated QP value and a QP 
value referred to immediately before (or default QP value). 
0460 Specifically, the side information decoding section 
1121 and the side information encoding section 1122 sequen 
tially subject the CUs to a process described below by use of 
a coding unit syntax shown in FIG. 34. That is, when X-com 
ponentandy-component of the upper left coordinates of a CU 
whose skip flag (skip flag) is referred to are integer-multiples 
of the size of the subject QP encoding unit region 
(MinlDeltaOuantCodingUnitSize when the slice type of the 
slice to which the LCU belongs is I slice; MinBDeltaOuant 
CodingUnitSize and MinPDeltaOuantCodingUnitSize when 
the slice types are B slice and Pslice, respectively), the side 
information decoding section 1121 sets the value of a flag 
indicative of whether encoding is possible or not (deltaOuan 
tAvail) to “true'. Then, when the side information decoding 
section 1121 refers to a skip flag “0” while the value of 
deltaOuantAvail is “true', the side information decoding sec 
tion 1121 supplies the QP difference value of the CU to which 
the skip flag was referred, to the side information encoding 
section 1122 as a part of the side information #41. The side 
information encoding section 1122 executes the encoding 
process to the QP difference value, and sets the value of 
deltaOuantAvail to “false'. 
0461. As a result of the processes carried out by the side 
information determination section 1121 and the side infor 
mation encoding section 1122, the variable-length code mul 
tiplexing section 25 receives, from the side information 
encoding section 1122, side information encoded data #1122 
including encoded data of (i) size information of the three 
types of QP encoding unit regions and (ii) QP difference 
values of each of the subject QP encoding unit regions. Fur 
thermore, the variable-length code multiplexing section 25 
multiplexes CU encoded data #44 received from the CU 
encoding section 44 and the side information encoded data 
#1122, to generate and output encoded data #112. 
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(Additional Matter) 
0462 Although the video encoding device 112 is config 
ured so as to encode a QP difference value of different granu 
larities (numbers) between cases in which the slice configur 
ing the input image includes (i) a large number of Islices, (ii) 
a large number of Pslices, or (iii) a large number of B slices, 
the present invention is not limited to this Namely, the video 
encoding device may be configured in Such a manner that the 
granularity (number) of the QP difference values to be 
encoded may be about the same between the case in which the 
slice includes a large number of Pslices and the case in which 
the slice includes a large number of B slices. That is to say, 
each of the values of MiniDeltaOuantCodingUnitSize, 
MinBDeltaOuantCodingUnitSize, and MinPDeltaOuant 
CodingUnitSize may be set to satisfy the following formula: 

Mathematical Formula 3 

MiniDeltaQuantCodingUnitSize=max coding unit 
width->-log2 min delta quant unit size to cu 

0463 Moreover, the MinlDeltaOuantCodingUnitSize, 
MinBDe ltaQuantCodingUnitSize, and MinPDeltaOuant 
CodingUnitSize may be configured as a picture parameter 
set, a seguence parameter set, or a configuration in which the 
value is encoded inside the encoded data by a slice header or 
the like. 

Formula 2 

Seventh Embodiment 

(Video Decoding Device) 
0464) A video decoding device in accordance with the 
present embodiment is a device for decoding encoded data 
#114 supplied from a video encoding device 114 (later 
described) to generate decoded images #113. 
0465. The following details the video decoding device in 
accordance with the present embodiment with reference to 
drawings. 
0466 Initially, with reference to FIG.35, an explanation is 
made as to a configuration of the video decoding device in 
accordance with the present embodiment. FIG. 35 is a block 
diagram showing the configuration of a video decoding 
device 113. As shown in FIG. 35, the video decoding device 
113 includes a variable-length code inverse-multiplexing sec 
tion 1131, a side information decoding section 1132, a CU 
setting section 1133, a CU decoding section 1134, and a 
frame memory 15. 
0467. The encoded data #114 inputted to the video decod 
ing device 113 is inputted to the variable-length code inverse 
multiplexing section 1131. The variable-length code inverse 
multiplexing section 1131 reverse-multiplexes the inputted 
encoded data #114 so as to divide the encoded data #114 into 
(i) side information encoded data #1131a which is encoded 
data regarding side information and (ii) encoded data #1131b 
which is encoded data regarding a picture, and outputs the 
side information encoded data #1131a and the encoded data 
#1131b to the side information decoding section 1132 and the 
CU setting section 1133, respectively. 
0468. The side information decoding section 1132 
decodes the side information encoded data #1131a to gener 
ate side information #1132 and outputs the side information 
#1132 to the CU setting section 1133. 
0469. In the process for decoding the side information 
encoded data #1131a, the side information decoding section 
1132 decodes encoded data of size information indicative of 
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the size of a QP encoding unit region, thereby generating the 
size information which serves as a part of side information 
H1132. 

0470. In the process for decoding the side information 
encoded data #1131a, the side information decoding section 
1132 decodes encoded data of a transform rule index of each 
slice header, thereby generating the transform rule index as a 
part of the side information #1132. Note that the transform 
rule index is an index for identifying each transform rule 
explained in First Embodiment. 
0471. Further, in the process for decoding the side infor 
mation encoded data #1131a, the side information decoding 
section 1132 decodes encoded data of an index (qp delta 
index) of each QP encoding unit region, thereby generating 
the index as a part of the side information #1132. 
0472. In accordance with the input side information 
#1132, the CU setting section 1133 (i) divides the encoded 
data #1131b into a plurality of slices, (ii) divides each slice 
into a plurality of QP encoding unit regions, (iii) divides each 
QP encoding unit region into a plural pieces of encoded data 
#1133b corresponding to respective CUs, and (iv) sequen 
tially outputs the plural pieces of encoded data #1133b to the 
CU decoding section 34. With respect to each QP encoding 
unit region, the CU setting section 1133 calculates a QP 
difference value, which is to be outputted to the CU decoding 
section 1134, from an index of the QP encoding unit region 
contained in the side information #1132 with the use of a 
transform rule specified by a transform rule index that is also 
contained in the side information #1132. In addition to the 
plural pieces of encoded data #1133b corresponding to 
respective CUs in the QP encoding unit region, the CU setting 
section 1133 outputs, to the CU decoding section 1134, a QP 
difference value #1133a calculated with the use of the trans 
form rule. 

0473. The CU decoding section 1134 sequentially 
decodes and reverse-quantizes the inputted plural pieces of 
encoded data #1133b corresponding to the respective CUs 
(reverse-quantization unit region), thereby generating and 
outputting decoded images #1134 corresponding to the 
respective CUs. The decoded images #1134 are also output 
ted to the frame memory 15. 
0474 Specifically, when decoding and reverse-quantizing 
encoded data #1133b corresponding to a CU, the CU decod 
ing section 1134 obtains a QP value from the QP difference 
value #1133a of the QP encoding unit region to which the CU 
belongs, and carries out an inverse-quantization process. 
0475. At a time when the decoded image generation pro 
cesses, which are carried out by the CU decoding section 
1134 with respect to all the respective CUs constituting the 
encoded data #1131b, are completed, a process of generating 
the decoded image #113 corresponding to encoded data 
inputted to the video decoding device 113 is completed. 
0476. As described above, the video decoding device 
decodes encoded data of an index which is Smaller in value 
than a QP difference value (or is mostly smaller than the QP 
difference value as shown in (d) of FIG. 8), instead of decod 
ing encoded data of a QP difference value for each QP encod 
ing unit region. This allows a reduction in amount of codes of 
encoded data, as a whole, which is received for generating a 
QP difference value, even if the amount of codes is increased 
due to encoding of a transform rule index. Accordingly, the 
video decoding device can generate a QP difference value 
from encoded data having the Smaller data amount. 
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(Video Encoding Device) 
0477. A video encoding device in accordance with the 
present embodiment carries out a process of dividing each of 
LCUs constituting an input image into a plurality of CUS 
(Coding Unit: quantization unit region) by using coding tree 
syntax described in JCTVC-C403, as with the video encoding 
device in accordance with Second Embodiment. 
0478. Furthermore, the video encoding device in accor 
dance with the present embodiment is designed to encode size 
information indicative of the size of a QP encoding unit 
region. 
0479. On the other hand, unlike the video encoding device 
in accordance with Second Embodiment, the video encoding 
device in accordance with the present embodiment is config 
ured to encode, for each QP encoding unit region, an index 
indicating a QP difference value as explained in First 
Embodiment, instead of encoding the QP difference value 
regarding only one CU belonging to the QP encoding unit 
region. Moreover, as with First Embodiment, the video 
encoding device in accordance with the present embodiment 
is configured to encode a transform rule index of a transform 
rule that indicates a relation between a QP difference value 
and an index, as explained in First Embodiment. 
0480. The following details the video encoding device in 
accordance with the present embodiment with reference to 
drawings. 
0481 Initially, an explanation is made as to a configura 
tion of a video encoding device 114 in accordance with the 
present embodiment, with reference to FIG. 36. FIG. 36 is a 
block diagram showing a configuration of the video encoding 
device 114. As shown in FIG. 36, the video encoding device 
114 includes a side information determination section 1141, a 
side information encoding section 1142, a CU setting section 
43, a CU encoding section 44, a variable-length code multi 
plexing section 25, a CU decoding section 46, and a frame 
memory 27. 
0482. The side information determination section 1141 
determines side information in accordance with an input 
image #100, and outputs the determined side information as 
side information #1141. The side information #1141 includes 
pieces of information Such as (i) apicture parameter set which 
is a set of parameters regarding the input image #100, (ii) a 
slice header which is header information with respect to each 
of slices included in the input image #100, (iii) CU informa 
tion which is a set of parameters with respect to each of CUs 
included in a slice, and (iv) TU information which is a set of 
parameters with respect to each of TUs included in a CU. 
0483 Specifically, the side information determination 
section 1141 determines the (longitudinal and lateral) size of 
a QP encoding unit region in accordance with a predeter 
mined algorithm with respect to each slice (or each picture), 
and causes size information indicative of the size of the QP 
encoding unit region to be stored in a slice header (picture 
parameter set) of the side information #1141. 
0484 Furthermore, the side information determination 
section 1141 determines, with respect to each slice, a set of 
QP difference values for limiting QP values assignable to 
CUs included in the slice. That is, QP values assignable to 
CUs included in the slice are limited so that a QP difference 
value between each of the QP values and a QP value assigned 
to an immediately preceding CU included in the same slice is 
included in the set of the QP difference values. Furthermore, 
the side information determination section 1141 determines, 
with respect to each slice, a transform rule regarding the slice, 
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and incorporates a transform rule index for identifying the 
transform rule into a corresponding slice header. 
0485. Furthermore, the side information determination 
section 1141 defines a QP encoding unit region constituting 
the input image #100 (or each slice) in accordance with size 
information for the QP encoding unit region in the picture 
parameter set (or slice header). Further, with respect to only 
one CU (selection target CU) selected for each QP encoding 
unit region, the side information determination section 1141 
transforms a QP difference value (qp delta) into an index 
(qp delta index) with reference to a QP difference value 
table. Then, the side information determination section 1141 
(i) outputs, to the side information encoding section 1142, the 
side information #1141 that is CU information of the selec 
tion target CU which information contains the index and (ii) 
outputs the QP difference value to the CU setting section 43. 
0486 The side information encoding section 1142 
encodes the side information #1141 and outputs side infor 
mation encoded data #1142. The side information encoded 
data #1142 is supplied to the variable-length code multiplex 
ing section 25. When encoding the side information #1141, 
the side information encoding section 1142 encodes an index 
of each QP encoding unit region, the size information, and a 
transform rule index. To be specific, the side information 
encoding section 1142 encodes the index of each QP encod 
ing unit region into a binary sequence having a length corre 
sponding to the sizes of an absolute value of the index. 
0487. The CU setting section 43, the CU encoding section 
44, the CU decoding section 46, the variable-length code 
multiplexing section 25, and the frame memory 27 have been 
already explained in First or Second Embodiment and there 
fore explanations thereof are omitted here. 

Modification Example 1 of Video Decoding Device 113 and 
Video Encoding Device 114 

0488. The above described side information determina 
tion section 1141 of the video encoding device 114 deter 
mines a transform rule for each slice. Alternatively, however, 
the side information determination section 1141 may select, 
with respect to each slice, one transform rule from predeter 
mined plural kinds of transform rules. 
0489 For example, the side information determination 
section 1141 may (i) select any one of a transform rule rep 
resented by qp delta qp delta index, a transform rule rep 
resented by qp delta qp delta index 2 (i.e., a transform 
rule in which an equivalent QP difference value table is as 
shown in (b) of FIG. 8), and a transform rule in which an 
equivalent QP difference value table is as shown in (c) of FIG. 
8 and (ii) cause a transform rule index indicative of the trans 
form rule to be stored in a slice header of the side information 
#1141 with reference to a transform rule table. Here, the 
transform rule table is a table in which transform rules and 
transform rule indices are associated with each other. The 
video encoding device 114 and the video decoding device 113 
have respective storage sections (not shown) in which a com 
mon transform rule table is stored. Examples of the transform 
rule table encompass a table in which (i) a transform rule 
index for identifying the transform rule represented by 
qp delta qp delta index is 0, (ii) a transform rule index for 
identifying the transform rule represented by qp delta qp 
delta index2 is 1, and (iii) a transform rule index for iden 
tifying the transform rule in which an equivalent QP differ 
ence value table is as shown in (c) of FIG. 8 is 2. 
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0490 Alternatively, the side information determination 
section 1141 may select, with respect to each slice, one QP 
difference value table from predetermined plural kinds of QP 
difference value tables. 
0491 For example, the side information determination 
section 1141 may (i) select a QP difference value table in 
which qp delta and qp delta index becomes identical values 
or a QP difference value table as shown in (a) of FIG.8 and (ii) 
cause a roughness-specifying flag indicative of the QP differ 
ence value table to be stored in a slice header of the side 
information #1141 with reference to information for selecting 
a table. Here, the information for selecting a table is a table in 
which QP difference value tables and roughness-specifying 
flags are associated with each other. The video encoding 
device 114 and the video decoding device 113 have respective 
storage sections (not shown) in which common information 
for selecting a table is stored. 
0492. The video encoding device 114 and the video decod 
ing device 113 may define a roughness-specifying flag, which 
is a binary flag indicative of the former QP difference value 
table, as “0” and define a roughness-specifying flag indicative 
of the latter QP difference value table as “1”. 
0493. In the above two examples, when decoding the side 
information encoded data #1131a, the side information 
decoding section 1132 of the video decoding device 113 
decodes encoded data of a transform rule index (roughness 
specifying flag) of each slice header, thereby generating the 
transform rule index (roughness-specifying flag) as a part of 
the side information #1132. 
0494 With reference to a transform rule table stored in a 
storage section (not shown), the CU setting section 1133 
specifies, from a transform rule index (roughness-specifying 
flag) included in a slice header of the side information #1132, 
arithmetic algorithm information (QP difference value table) 
indicative of a transform rule, which arithmetic algorithm 
information is also stored in the storage section. Then, with 
respect to each QP encoding unit region, the CU setting 
section 1133 transforms, based on the specified arithmetic 
information (QP difference value table), an index of a selec 
tion target CU in the QP encoding unit region included in the 
side information #1132 into a OP difference value to be 
outputted to the CU decoding section 1134. 
0495. Note that the plural kinds of QP difference value 
tables may be QP difference value tables each of which is set 
in accordance with a prediction mode. For example, the plural 
kinds of QP difference value tables may be two kinds of QP 
difference value tables, that is, a QP difference value table for 
intra-prediction mode and a QP difference value table for 
other prediction mode. Moreover, the QP difference value 
table for intra-prediction mode may be a QP difference value 
table in which qp delta and qp delta index have identical 
values, and the QP difference value table for other prediction 
mode may be a QP difference value table as shown in (b) of 
FIG 8. 
0496 According to the configuration, in a case where a 
prediction mode of the selection target CU received from a 
predicted image generation section (not shown) is intra-pre 
diction mode, the side information determination section 
1141 transforms a QP difference value of the selection target 
CU into an index with reference to the former QP difference 
value table. On the other hand, in a case where a prediction 
mode of the selection target CU received from the predicted 
image generation section (not shown) is other prediction 
mode such as an inter-prediction mode, the side information 
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determination section 1141 transforms the QP difference 
value of the selection target CU into an index with reference 
to the latter QP difference value table. 
0497. The plural kinds of QP difference value tables may 
be QP difference value tables each of which is set in accor 
dance with a slice type. For example, the plural kinds of QP 
difference value tables may be two kinds of QP difference 
value tables, that is, (i) a QP difference value table for I slice 
and B slice and (ii) a QP difference value table for Pslice. 
0498 For example, the side information determination 
section 1141 may (i) determine a set of QP difference values 
with the use of the method as described in First Embodiment 
such that a factor for the Islice and the B slice becomes 1 and 
(ii) generate the QP difference value table for I slice and B 
slice from the set of QP difference values. Similarly, the side 
information determination section 1141 may (i) determine a 
set of QP difference values with the use of the method as 
described in First Embodiment such that a factor for the P 
slice becomes 2 and (ii) generate the OP difference value table 
for Pslice from the set of QP difference values. 
0499. According to the configuration, in a case where the 
type of a slice to which the selection target CU belongs is the 
I slice or the B slice, the side information determination 
section 1141 transforms a QP difference value of the selection 
target CU into an index with reference to the former QP 
difference value table. On the other hand, in a case where the 
type of a slice to which the selection target CU belongs is the 
P slice, the side information determination section 1141 
transforms a QP difference value of the selection target CU 
into an index with reference to the latter QP difference value 
table. 
0500 Note that the plural kinds of arithmetic rules can be 
set in a manner similar to that of the plural kinds of QP 
difference value tables. 

Modification Example 2 of Video Decoding Device 113 and 
Video Encoding Device 114 
0501. In Fifth Embodiment, the video encoding device is 
explained which determines whether to encode, with respect 
to each of LCUs constituting an input image #100, a QP 
difference value per LCU or per QP encoding region consti 
tuting an LCU, depending on whether or not a deltaOuan 
tAvailCU flag is true. 
0502. The video encoding device 114 may determine 
whether to encode an index (qp delta index) with respect to 
each LCU or with respect to each QP encoding unit region 
constituting an LCU depending on whether or not the 
deltaOuantAvailCU flag is true, as with the video encoding 
device in accordance with Sixth Embodiment. 
0503. Further, the side information determination section 
1141 of the video encoding device 114 may (i) select, with 
respect to each selection target CU, any one of plural kinds of 
transform rules set for respective slices (or LCUs or CUs) and 
(ii) transform a QP difference value into an index with the use 
of the selected transform rule. In this case, the side informa 
tion determination section 1141 causes a transform rule index 
of the selected transform rule to be stored in CU information 
of the selection target CU together with an index of the 
selection target CU. 
0504. Note that, in a case where each of the plural kinds of 
transform rules is set for each slice or for each LCU, the side 
information determination section 1141 may (i) select one 
transform rule with respect to each LCU and (ii) cause a 
transform rule index indicative of the selected transform rule 
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to be included in CU information of the LCU. Similarly, in a 
case where each of the plural kinds of transform rules is set for 
each slice, the side information determination section 1141 
may (i) select one transform rule with respect to each slice and 
(ii) cause a transform rule index indicative of the selected 
transform rule to be included in the slice header. 
0505 For example, the side information determination 
section 1141 may be configured to select, for each slice, (i) a 
transform rule in which qp delta and qp delta index are 
identical values or (ii) a transform rule in which an equivalent 
QP difference value table is as shown in (b) of FIG. 8. 
0506 According to the configuration, (i) in a case where 
the side information determination section 1141 determines 
an index (qp delta index) for each LCU, the side information 
determination section 1141 may calculate an index to be 
stored in the side information #1141 from a QP difference 
value of a selection target CU with the use of the former 
transform rule, and (ii) in a case where the side information 
determination section 1141 determines an index (qp delta 
index) for each QP encoding unit region, the side information 
determination section 1141 may calculate an index to be 
stored in the side information #1141 from a QP difference 
value of the selection target CU with the use of the latter 
transform rule. 
0507. The video encoding device 114 may determine, with 
respect to each slice constituting the input image #100. 
whether to encode an index for the slice or for each LCU 
constituting the slice (or for each QP encoding unit region). 
0508 According to the configuration, in a case where the 
side information determination section 1141 determines an 
index for each slice, the side information determination sec 
tion 1141 may calculate an index to be stored in the side 
information #1141 from a QP difference value of a selection 
target CU with the use of the former transform rule, and (ii) in 
a case where the side information determination section 1141 
determines an index for each LCU (or for each QP encoding 
unit region), the side information determination section 1141 
may calculate an index to be stored in the side information 
#1141 from a QP difference value of the selection target CU 
with the use of the latter transform rule. 

(0509. In this case, the CU setting section 1133 of the video 
decoding device 113 refers to, with respect to each LCU, 
deltaOuantAvailCU included in CU information of the LCU 
in the side information #1132. In a case where a deltaOuan 
tAvailCU flag of the LCU is “true', the CU setting section 
1133 refers to CU information of each CU belonging to the 
LCU and calculates a QP difference value 1133a, from an 
index, with respect to a CU whose CU information includes 
the index with the use of a transform rule indicated by a 
transform rule index included in the slice header. On the other 
hand, in a case where the deltaOuantAvailCU flag of the LCU 
is “false', the CU setting section 1133 refers to CU informa 
tion of the LCU and transforms an index included in the CU 
information into a QP difference value 1133a with the use of 
a transform rule indicated by a transform rule index included 
in the slice header. 
0510. Then, the CU setting section 1133 outputs the QP 
difference value 1133a to the CU decoding section 1134. The 
other operations are similar to those of the video decoding 
device 113 in accordance with Modification Example 1. 
0511 Note that the macroblock of First Embodiment cor 
responds to an LCU (Largest Coding Unit, also called root of 
Coding Tree) of HEVC (High Efficiency Video Coding) that 
is proposed as a standard succeeding to H.264/MPEG-4 AVC. 
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Each of the sub macroblock and the block corresponds to CU 
(Coding Unit, also called leaf of Coding Tree), a PU (Predic 
tion Unit), or a TU (Transformation Unit) of HEVC. 
0512 Lastly, the following table explains variables used in 
the drawings showing the syntax. 

TABLE 1. 

Variable indicative of divided node of 
TU 
f trafoldepth = 0, TU is identical with 
CU 
f trafoldepth = 1, TU is one of four 
nodes obtained by dividing CU 
Flag indicative of whether or not DCT 
coefficient other than 0 is included in 
subordinate TU node. Encoded by 
rafoldepth = 0 and CAVLC. 
Flag indicative of whether or not DCT 
coefficient other than 0 is included in 
subordinate TU node. Encoded by 
rafoldepth = 0 and CABAC. 
TU division flag 
Flag indicative of whether or not DCT 
ransform coefficient whose luminance 
component is not 0 is included in next 
node (TU node of trafodepth + 1). 
Encoded by CAVLC. 
Flag indicative of whether or not DCT 
ransform coefficient whose color 
difference Cb component is not 0 is 
included in next node (TU node of 
rafoldepth + 1). Encoded by CAVLC. 
Flag indicative of whether or not DCT 
ransform coefficient whose color 
difference Cr component is not 0 is 
included in next node (TU node of 
rafoldepth + 1). Encoded by CAVLC. 

code block flag luma Flag indicative of whether or not DCT 
xOlyO trafoldepth ransform coefficient whose luminance 

component is not 0 is included in 
current TU node (TU node of 
rafoldepth). Encoded by CABAC. 

code block flag cb Flag indicative of whether or not DCT 
xOlyO trafoldepth ransform coefficient whose color 

difference Cb component is not 0 is 
included in current TU node (TU node 
of trafoldepth). Encoded by CABAC. 
Flag indicative of whether or not DCT 
ransform coefficient whose color 
difference Cr component is not 0 is 
included in current TU node (TU node 
of trafoldepth). Encoded by CABAC. 

trafoldepth 

cbp yuv root 

no resiual data flag 

split transform flag 
cbp luma trafo)pth + 1 

cbp cbtrafodpth + 1 

cbp crtrafo)pth + 1 

code block flag cr 
xOlyO trafoldepth 

0513. The present invention is not limited to the descrip 
tion of the embodiments above, but may be altered by a 
skilled person within the scope of the claims. An embodiment 
based on a proper combination of technical means disclosed 
in different embodiments is encompassed in the technical 
Scope of the present invention. 
0514. As above described, the encoding device of the 
present invention preferably further includes information 
generation means for generating information indicative of 
correspondences between the n difference values and the n 
integers, respectively, the information generated by the infor 
mation generation means being outputted to outside as 
encoded data together with the binary sequence. 
0515 According to the configuration, the encoding device 
can cause a decoding device, which is capable of decoding the 
difference values, to decode the difference values in a case 
where the binary sequence and information indicative of the 
correspondences are inputted. Moreover, the configuration of 
the present invention brings about a further effect of appro 
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priately changing the correspondences between the n differ 
ence values and the respective n integers in accordance with 
an input image to be encoded. 
0516. According to the encoding device of the present 
invention, it is preferable that the n difference values are 
obtained by multiplying the n integers with a predetermined 
value, and the information is the predetermined value. 
0517. According to the configuration, the information 
indicative of the correspondences between the n difference 
values and the respective n integers is expressed in a single 
predetermined value. Therefore, it is possible to reduce the 
amount of codes of the information outputted to outside as 
encoded data. 
0518. According to the encoding device of the present 
invention, it is preferable that the transform means transforms 
one of the n difference values which one has i-th smallest 
absolute value into one of the n integers which one has i-th 
smallest absolute value, and the absolute value of the integer 
is smaller than the absolute value of the difference value. 
0519 According to the configuration, the encoding device 
of the present invention transforms a difference value regard 
ing a unit region into an integer having an absolute value 
smaller than that of the difference value, regardless of how the 
difference value is determined out of then difference values. 
0520. Therefore, the encoding device of the present inven 
tion brings about a further effect of surely reducing the 
amount of codes of a quantization parameter to be Supplied to 
the decoding device. 
0521. It is preferable that the encoding device of the 
present invention further includes calculation means for cal 
culating a ratio of said each of the n difference values to a 
group consisting of the difference between the quantization 
parameter and the predetermined reference value in each unit 
region, the transform means transforming the difference 
value into the integer in Such a manner that as the difference 
value has the larger ratio calculated by the calculation means, 
the integer has a smaller absolute value. 
0522. According to the configuration, in the encoding 
device of the present invention, the transform means trans 
forms the difference value into the integer in Such a manner 
that as the difference value has the larger ratio in the group 
consisting of the difference of each unit region, the integer has 
a smaller absolute value (that is, a binary sequence generated 
from the integer becomes shorter). 
0523 Therefore, the encoding device of the present inven 
tion brings about a further effect of more efficiently reducing 
the amount of codes of a quantization parameter to be Sup 
plied to the decoding device. 
0524. According to the encoding device of the present 
invention, it is preferable that the input image consists of a 
plurality of second unit regions, and each of the plurality of 
second unit regions consists of the plurality of unit regions, 
the setting means sets a quantization parameter of a specific 
unit region predetermined for each of the plurality of second 
unit regions in Such a manner that a difference in quantization 
parameter between a pair of the specific unit region and a unit 
region earlier in an order of encoding is capable of being a 
value other than the n difference values, and the binary 
sequence generation means generates a binary sequence hav 
ing a length corresponding to an absolute value of the differ 
ence in quantization parameter between the pair. 
0525. In general, when a region constituted by unit regions 
having similar image characteristics (i.e. it is appropriate to 
have similar quantization parameters) is set as a second unit 
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region (e.g. enlarged macroblock), by setting a quantization 
parameter for each of unit regions in the second unit region 
other than a specific region (e.g. macroblock at the upper left 
corner of the enlarged macroblock) in Such a manner that a 
pair of the unit region and a unit region with an earlier encod 
ing order than that unit region has a sufficiently small differ 
ence in quantization parameter, it is possible to carry out 
appropriate quantization. 
0526. Therefore, the encoding device of the present inven 
tion can carry out appropriate quantization even when Suffi 
ciently reducing the number n of candidates for a difference 
between quantization parameters for a pair of each of the unit 
regions other than specific regions and a unit region with an 
earlier encoding order than that unit region in setting quanti 
Zation parameters for the unit regions other than specific 
regions. Consequently, the encoding device of the present 
invention can save a storage region for storing information in 
which n integers and n difference values regarding quantiza 
tion parameters are related to each other one by one. 
0527. According to the encoding device of the present 
invention, it is preferable that the encoded data includes the 
information in which n integers are related to n difference 
values regarding quantization parameters, respectively, and 
the extraction means extracts the information from the 
encoded data. 
0528 With the arrangement, the decoding device of the 
present invention can extract the information from the 
encoded data. Accordingly, the decoding device of the present 
invention is not required to store in advance the information in 
order to carry out inverse-quantization based on a quantiza 
tion parameter Supplied from the encoding device of the 
present invention. 
0529. According to the encoding device of the present 
invention, it is preferable that the information extracted by the 
extraction means from the encoded data is a predetermined 
value, and the specifying means specifies the difference val 
ues by multiplying the integers generated by the integergen 
eration means with the predetermined value extracted by the 
extraction means. 
0530. With the arrangement, the information included in 
the encoded data is a predetermined value. Accordingly, the 
decoding device of the present invention can save a storage 
region in which the information is stored in order to specify 
the difference value. 
0531. According to the encoding device of the present 
invention, it is preferable that the decoded image consists of a 
plurality of second unit regions, and each of the second unit 
regions consists of the unit regions, with respect to each of 
unit regions which are included in a plurality of unit regions 
constituting the decoded image as a whole and which are 
other than specific regions predetermined respectively for the 
second unit regions, the specifying means specifying a dif 
ference value for said each of unit regions from an integer for 
said each of unit regions according to the information, and 
with respect to the specific unit regions, the specifying means 
specifies the integers generated by the integer generation 
means themselves as difference values. 
0532. With the arrangement, the decoding device of the 
present invention specifies a difference value for each of the 
unit regions other than specific regions from an integer for 
said each of unit regions according to the information in 
which n integers and n difference values for quantization 
parameters are related to one by one. When the encoding 
device which Supplies encoded data regards a region consti 
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tuted by unit regions having similar image characteristics (i.e. 
it is appropriate to have similar quantization parameters) as a 
second unit region (e.g. enlarged macroblock) and reduces 
the number n of candidates for difference values to be deter 
mined for the unit regions other than specific regions, the 
decoding device of the present invention can save a storage 
region in which the information is to be stored. 
0533 Encoded data including the information in which in 
integers are related to n difference values regarding quanti 
Zation parameters, respectively, is also encompassed in the 
Scope of the present invention. 
0534. The encoding device of the present invention may be 
arranged such that the third unit region is a coding unit (CU) 
or a transform unit (TU). 
0535 Furthermore, the encoding device of the present 
invention may be arranged such that the third unit region is a 
CU, the unit regions are LCUs, and the encoding device 
further comprises second determination means for determin 
ing, in accordance with a predetermined standard, whetheran 
image in each of the LCUs is to be quantized according to the 
value of the quantization parameter calculated by the calcu 
lation means, or an image in each of CUS constituting each of 
the LCUs is to be quantized according to the value of the 
quantization parameter of said each of CUs. 
0536. Also with the above arrangements, the encoding 
device of the present invention can reduce an amount of codes 
in a quantization parameter, compared with the conventional 
art 

0537. It is desirable to arrange the encoding device of the 
present invention such that the third unit region is a CU, the 
encoding device further comprises judgment means for judg 
ing whether a prediction mode for a CU firstly selected by the 
selection means in each of a plurality of fourth unit regions 
constituting the unit region is an intra-prediction mode or not, 
and the calculation means calculates a value of the quantiza 
tion parameter to be referred to when an image in each CU to 
be quantized in a fourth unit region for which the prediction 
mode is judged as an intra-prediction mode is quantized, the 
calculation being made based on a difference value of a quan 
tization parameter of the CU firstly selected in the fourth unit 
region instead of the difference value of the quantization 
parameter determined by the determination means with 
respect to a unit region to which the fourth unit region 
belongs. 
0538. With the arrangement, when the prediction mode for 
a CU firstly selected in each fourth unit region is an intra 
prediction mode, the encoding device of the present invention 
can quantize an image in the fourth unit region by using 
quantization parameters with different difference values 
between the fourth unit region and other fourth unit region in 
a unit region to which the fourth unit region belongs. 
0539. In other words, in the encoding device of the present 
invention, the number of difference values of quantization 
parameters to be outputted to a decoding device is relatively 
higher when the input image includes many CUS for which 
the prediction mode is an intra-prediction mode than when 
the input image includes many CUS for which the prediction 
mode is an inter-prediction mode. 
0540. It is known that when the input image includes many 
CUs for which the prediction mode is an intra-prediction 
mode, increasing quantization accuracy allows greatly reduc 
ing an amount of codes in encoded data compared with when 
the input image includes many CUS for which the prediction 
mode is an inter-prediction mode. 
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0541. Therefore, the encoding device of the present inven 
tion can appropriately reduce an amount of codes in encoded 
data according to a ratio of a CU in the input image for which 
the prediction mode is an intra-prediction mode to a CU for 
which the prediction mode is an inter-prediction mode. 
0542. It is desirable to arrange the encoding device of the 
present invention so as to further include: judgment means for 
judging a slice type of each of a plurality of slices constituting 
the input image; and unit region setting means for setting 
sizes of unit regions constituting each of the plurality of slices 
to sizes according to the slice type judged by the judgment 
CaS. 

0543 With the arrangement, the encoding device of the 
present invention can reduce an amount of codes in encoded 
data by appropriately setting the size of a unit region to be 
quantized using quantization parameters with the same dif 
ference value, according to the slice type of a slice to which 
the unit region belongs. 
0544. It is desirable to arrange the encoding device of the 
present invention so as to further include: transform means 
for transforming the difference value determined by the deter 
mination means with respect to each unit region into a corre 
sponding integer in accordance with a transform rule by 
which the difference value of the quantization parameter is 
related to an integer one by one so as to provide n sets of the 
difference value of the quantization parameter and the inte 
ger; and binary sequence generation means for generating a 
binary sequence having a length corresponding to a size of an 
absolute value of the integer obtained by transform by the 
transform means, a total of absolute values of n number of the 
integer being Smaller than a total of absolute values of n 
number of the difference value. 
0545. With the arrangement, the encoding device of the 
present invention transforms the absolute values of integers 
transformed from difference values of quantization param 
eters into binary sequences. The total of absolute values of n 
number of the integer is smaller than the total of absolute 
values of n number of the difference value. Therefore, it is 
often that the total of the lengths of the binary sequences as a 
result of the above transform is statistically smaller than the 
total of the lengths of binary sequences to which absolute 
values of difference values of quantization parameters have 
been transformed. 
0546. Therefore, the encoding device of the present inven 
tion can reduce an amount of codes in a difference value of a 
quantization parameter. 
0547. Furthermore, the decoding device of the present 
invention may be arranged such that the third unit region is a 
coding unit (CU) or a transform unit (TU). 
0548. Furthermore, the decoding device of the present 
invention may be arranged such that the third unit region is a 
CU, the unit regions are LCUs, and the decoding device 
further comprises determination means for determining, in 
accordance with a predetermined Standard, whether a quan 
tization image in each of the LCUs is to be inverse-quantized 
according to the value of the quantization parameterspecified 
by the specifying means, or a quantization image in each of 
CUs constituting each of the LCUs is to be inverse-quantized 
according to the value of the quantization parameter of said 
each of CUs. 
0549. Also with the above arrangements, the decoding 
device of the present invention can specify, with a smaller 
load, quantization parameters to be used in inverse-quantiza 
tion. 
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0550. It is desirable to arrange the decoding device of the 
present invention such that the third unit region is a CU, the 
encoding device further comprises judgment means for judg 
ing whether a prediction mode for a CU firstly selected by the 
selection means in each of a plurality of fourth unit regions 
constituting the unit region is an intra-prediction mode or not, 
and the specifying means specifies a value of the quantization 
parameter to be referred to when a quantization image in each 
CU to be inverse-quantized in a fourth unit region for which 
the prediction mode is judged as an intra-prediction mode is 
quantized, the specifying being made based on a difference 
value of a quantization parameter of the CU firstly selected in 
the fourth unit region instead of the difference value of the 
quantization parameter read out by the reading means with 
respect to a unit region to which the fourth unit region 
belongs. 

0551 With the arrangement, the encoding device of the 
present invention can generate a decoded image by decoding 
encoded data with a smaller amount of codes which is trans 
mitted from the encoding device of the present invention 
including judgment means for judging whether a prediction 
mode for each CU is an intra-prediction mode or not. 
0552. It is desirable to arrange the decoding device of the 
present invention so as to further include: judgment means for 
judging a slice type of each of a plurality of slices constituting 
the input image; and unit region setting means for setting 
sizes of unit regions constituting each of the plurality of slices 
to sizes according to the slice type judged by the judgment 
CaS. 

0553 With the arrangement, the decoding device of the 
present invention can generate a decoded image by decoding 
encoded data transmitted from the encoding device of the 
present invention having similar judgment means. 
0554. It is desirable to arrange the decoding device of the 
present invention Such that the reading means reads out, 
instead of the difference value of the quantization parameter, 
an integer corresponding to the difference value from the 
encoded data, the decoding device further comprises: trans 
form means for transforming the integer read out by the 
reading means with respect to each unit region into a corre 
sponding difference value inaccordance with a transform rule 
by which the difference value of the quantization parameteris 
related to the integer one by one so as to providen sets of the 
difference value of the quantization parameter and the inte 
ger; and the specifying means specifies a value of the quan 
tization parameter to be referred to when inverse-quantizing a 
quantization image in each of the third unit regions to be 
inverse-quantized in each of the unit regions, the specifying 
being made based on the difference value of the quantization 
parameter obtained by the transform means transforming the 
integer read out by the reading means in the unit region, and 
a total of absolute values of n number of the integer is smaller 
than a total of absolute values of n number of the difference 
value. 

0555 With the arrangement, the decoding device of the 
present invention can generate a decoded image by decoding 
encoded data transmitted from the encoding device of the 
present invention having transform means for transforming a 
difference value of a quantization parameter into an integer by 
the transform rule. 
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INDUSTRIAL APPLICABILITY 

0556. The present invention is preferably applicable to an 
encoding device for encoding an image to generate encoded 
data, and to a decoding device for decoding encoded data 
generated by Such an encoding device. 

REFERENCE SIGNS LIST 

0557. 1 Video decoding device (decoding device) 
0558 11 Variable-length code inverse-multiplexing sec 
tion 

0559 12 Side information decoding section (extraction 
means, specifying means) 

0560 13 MB setting section (specifying means) 
0561. 14 MB decoding section 
0562) 15 Frame memory 
0563. 2 Video encoding device (encoding device) 
0564. 21 Side information determination section (setting 
means, transform means, calculation means) 

0565 22 Side information encoding section (binary 
sequence generation means) 

0566 23 MB setting section 
0567 24 MB encoding section 
0568 25 Variable-length code multiplexing section 
0569. 26 MB decoding section 
0570) 27 Frame memory 
0571 3 Video decoding device 
0572 31 Variable-length code inverse-multiplexing sec 
tion 

0573 32 Side information decoding section (selection 
means, reading means) 

0574) 33 CU setting section 
0575 34 CU decoding section (specifying means) 
0576 4 Video encoding device 
0577 41 Side information determination section (selec 
tion means, determination means) 

0578 42 Side information encoding section 
0579 43 CU setting section 
0580 44 CU encoding section (calculation means) 
0581 46 CU decoding section 
0582 7 Video decoding device 
0583. 74 CU decoding section (judgment means) 
0584) 8 Video encoding device 
0585 81 Side information determination section (deter 
mination means) 

0586 9 Video decoding device 
0587 92 Side information decoding section (determina 
tion means) 

0588 10 Video decoding device 
0589 101 Side information determination section (second 
determination means) 

0590 111 Video decoding device 
0591. 1112 Side information decoding section (judgment 
means, unit region setting means) 

0592 112 Video encoding device 
0593. 1121 Side information determination section (judg 
ment means, unit region setting means) 

0594) 113 Video decoding device 
0595) 1133 CU setting section (reading means, transform 
means) 

0596) 114 Video encoding device 
0597 1141 Side information determination section (trans 
form means) 
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0598. 1142 Side information encoding section (binary 
sequence generation means) 
1. An encoding device for quantizing, in accordance with a 

value of a quantization parameter, an image in each of a 
plurality of unit regions constituting an input image to be 
encoded, 

the encoding device comprising: 
setting means for setting a quantization parameter used in 

encoding each unit region, the setting means setting an 
quantization parameter for each unit region in Such a 
manner that a difference between a quantization param 
eter for a unit region and a predetermined reference 
value is equal to one of n predetermined difference val 
lues, 

transform means for transforming, with respect to each unit 
region, the difference between the quantization param 
eter for the unit region and the predetermined reference 
value into an integer in accordance with a transform rule 
by which the n difference values are transformed inton 
number of integers, respectively; and 

binary sequence generation means for generating a binary 
sequence having a length corresponding to a size of an 
absolute value of the integer into which the difference is 
transformed by the transform means, 

a total of absolute values of the n integers being Smaller 
thana total of absolute values of then difference values. 

2. The encoding device as set forth in claim 1, further 
comprising information generation means for generating 
information indicative of correspondences between then dif 
ference values and the n integers, respectively, 

the information generated by the information generation 
means being outputted to outside as encoded data 
together with the binary sequence. 

3. The encoding device as set forth in claim 2, wherein the 
n difference values are obtained by multiplying the nintegers 
with a predetermined value, and the information is the pre 
determined value. 

4. The encoding device as set forth in claim 1, wherein the 
transform means transforms one of the n difference values 
which one has i-th smallest absolute value into one of the n 
integers which one has i-th Smallest absolute value, and the 
absolute value of the integer is smaller than the absolute value 
of the difference value. 

5. The encoding device as set forth in Claim 1, further 
comprising calculation means for calculating a ratio of said 
each of the n difference values to a group consisting of the 
difference between the quantization parameter and the pre 
determined reference value in each unit region, 

the transform means transforming the difference value into 
the integer in Such a manner that as the difference value 
has the larger ratio calculated by the calculation means, 
the integer has a smaller absolute value. 

6. The encoding device as set forth in claim 1, wherein 
the input image consists of a plurality of second unit 

regions, and each of the plurality of second unit regions 
consists of the plurality of unit regions, 

the setting means sets a quantization parameter of a spe 
cific unit region predetermined for each of the plurality 
of second unit regions in Such a manner that a difference 
in quantization parameter between a pair of the specific 
unit region and a unit region earlier in an order of encod 
ing is capable of being a value other than then difference 
values, and 
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the binary sequence generation means generates a binary 
sequence having a length corresponding to an absolute 
value of the difference in quantization parameter 
between the pair. 

7. A decoding device for decoding encoded data to set 
quantization parameters regarding unit regions constituting a 
decoded image, 

the decoding device comprising: 
extraction means for extracting data of binary sequences 

regarding the unit regions from the encoded data; 
integer generation means for generating integers corre 

sponding to lengths of the binary sequences regarding 
the unit regions from the data of binary sequences 
extracted by the extraction means; and specifying means 
for specifying, according to information in which ninte 
gers are related to n difference values regarding quanti 
Zation parameters, respectively, difference values for the 
unit regions based on integers for the unit regions that 
are generated by the integer generation means, 

the quantization parameters for the unit regions being gen 
erated based on the difference values specified by the 
specifying means. 

8. The decoding device as set forth in claim 7, wherein 
the encoded data includes the information in which ninte 

gers are related to n difference values regarding quanti 
Zation parameters, respectively, and 

the extraction means extracts the information from the 
encoded data. 

9. The decoding device as set forth in claim 8, wherein 
The information extracted by the extraction means from 

the encoded data is a predetermined value, and 
the specifying means specifies the difference values by 

multiplying the integers generated by the integer gen 
eration means with the predetermined value extracted by 
the extraction means. 

10. The decoding device as set forth in claim 7, wherein 
the decoded image consists of a plurality of second unit 

regions, and each of the second unit regions consists of 
the unit regions, 

with respect to each of unit regions which are included in a 
plurality of unit regions constituting the decoded image 
as a whole and which are other than specific regions 
predetermined respectively for the second unit regions, 
the specifying means specifying a difference value for 
said each of unit regions from an integer for said each of 
unit regions according to the information, and 

with respect to the specific unit regions, the specifying 
means specifies the integers generated by the integer 
generation means themselves as difference values. 

11. Encoded data outputted by an encoding device as set 
forth in claim 2, including the information in which nintegers 
are related to n difference values regarding quantization 
parameters, respectively. 

12-17. (canceled) 
18. A decoding device for decoding encoded data to set 

quantization parameters regarding unit regions constituting a 
decoded image, 

the decoding device comprising: 
Selection means for selecting, in a predetermined order, a 

plurality of third unit regions constituting each of the 
unit regions constituting the decoded image: 

reading means for reading, from the encoded data, a dif 
ference value of a quantization parameter for one of third 
unit regions to be inverse-quantized in each of the unit 
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regions constituting the decoded image, said one of third 
unit regions being firstly selected by the selection 
means; and 

specifying means for specifying a value of the quantization 
parameter to be referred to when a quantization image in 
each third unit region to be inverse-quantized in each of 
the unit regions constituting the decoded image, the 
specifying being made based on the difference value of 
the quantization parameter read out in said each of the 
unit regions by the reading means. 

19. The decoding device as set forth in claim 18, wherein 
the third unit region is a coding unit (CU) or a transform unit 
(TU). 

20. The decoding device as set forth in claim 19, wherein 
the third unit region is a CU, 
the unit regions are LCUs, and 
the decoding device further comprises determination 

means for determining, in accordance with a predeter 
mined Standard, whether a quantization image in each of 
the LCUs is to be inverse-quantized according to the 
value of the quantization parameter specified by the 
specifying means, or a quantization image in each of 
CUs constituting each of the LCUs is to be inverse 
quantized according to the value of the quantization 
parameter of said each of CUs. 

21. The decoding device as set forth in claim 18, wherein 
the third unit region is a CU, 
the encoding device further comprises judgment means for 

judging whether a prediction mode for a CU firstly 
selected by the selection means in each of a plurality of 
fourth unit regions constituting the unit region is an 
intra-prediction mode or not, and 

the specifying means specifies a value of the quantization 
parameter to be referred to when a quantization image in 
each CU to be inverse-quantized in a fourth unit region 
for which the prediction mode is judged as an intra 
prediction mode is quantized, the specifying being made 
based on a difference value of a quantization parameter 
of the CU firstly selected in the fourth unit region instead 
of the difference value of the quantization parameter 
read out by the reading means with respect to a unit 
region to which the fourth unit region belongs. 

22. The decoding device as set forth in claim 18, further 
comprising: 
judgment means for judging a slice type of each of a plu 

rality of slices constituting the input image; and 
unit region setting means for setting sizes of unit regions 

constituting each of the plurality of slices to sizes 
according to the slice type judged by the judgment 
CaS. 

23. The decoding device as set forth in claim 18, wherein 
the reading means reads out, instead of the difference value 

of the quantization parameter, an integer corresponding 
to the difference value from the encoded data, 

the decoding device further comprises: 
transform means for transforming the integer read out by 

the reading means with respect to each unit region into a 
corresponding difference value in accordance with a 
transform rule by which the difference value of the quan 
tization parameter is related to the integer one by one so 
as to providen sets of the difference value of the quan 
tization parameter and the integer, and 

the specifying means specifies a value of the quantization 
parameter to be referred to when inverse-quantizing a 
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quantization image in each of the third unit regions to be a total of absolute values of n number of the integer is 
inverse-quantized in each of the unit regions, the speci- Smaller thana total of absolute values of n number of the 
fying being made based on the difference value of the difference value. 
quantization parameter obtained by the transform means 
transforming the integer read out by the reading means 
in the unit region, and k . . . . 


