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Description 

Title of Invention 

IMAGE PROCESSING DEVICE AND IMAGE PROCESSING METHOD

��

Technical Field 

[0001] 

 The present disclosure relates to an image processing device and an image 

processing method. 

���

Background Art 

[0002] 

 H.264/AVC, one of standard specifications for image encoding schemes, can 

use different quantization steps for orthogonal transform coefficient components to 

quantize image data in a profile equal to High Profile or higher.  A quantization step ���

for each orthogonal transform coefficient component can be configured based on a 

quantization matrix (also referred to as a scaling list) and a reference step value.  

The quantization matrix is defined as a size substantially the same as an orthogonal 

transform unit. 

[0003] ���

 Fig. 19 illustrates preset values (default values) for four types of 

quantization matrices predefined in H.264/AVC.  For example, matrix SL01 is a 

default for the quantization matrix if the transform unit size is 4×4 in intra prediction 

mode.  Matrix SL02 is a default for the quantization matrix if the transform unit 

size is 4×4 in inter prediction mode.  Matrix SL03 is a default for the quantization ���

matrix if the transform unit size is 8×8 in intra prediction mode.  Matrix SL04 is a 

default for the quantization matrix if the transform unit size is 8×8 in inter prediction 

mode.  A user can use a sequence parameter set or a picture parameter set to specify 

a specific quantization matrix different from the default values shown in Fig. 19.  If 

the quantization matrix is not used, an equal value is used for all components of the ���

quantization step used for the quantization. 
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[0004] 

 High Efficiency Video Coding (HEVC) is a next-generation image encoding 

scheme as a successor to H.264/AVC and its standardization is promoted.  HEVC 

incorporates the concept of coding unit (CU) which corresponds to a conventional 

macro block (see Non-Patent Literature 1 below).  The sequence parameter set ��

specifies a range of coding unit sizes using a set of power-of-two values which are a 

largest coding unit (LCU) and a smallest coding unit (SCU) .  The use of split_flag 

specifies a specific coding unit size within the range specified by LCU and SCU. 

[0005] 

 According to HEVC, one coding unit can be divided into one or more ���

orthogonal transformation units, namely one or more transform units (TUs).  The 

transform unit size can be set to any of 4×4, 8×8, 16×16, and 32×32.  Accordingly, 

a quantization matrix can be specified according to each of these transform unit size 

candidates. 

[0006] ���

 H.264/AVC allows for designating only one quantization matrix for one 

transform unit size within one picture as specified in the released reference software 

(http://iphome.hhi.de/suehring/tml/index.htm) referred to as a joint model (JM).  By 

contrast, Non-Patent Literature 2 shown below proposes to designate multiple 

quantization matrix candidates for one transform unit size within one picture and ���

adaptively select a quantization matrix for each block from the viewpoint of rate-

distortion (RD) optimization. 

Citation List 

Non-Patent Literature ���

[0007] 

 Non-Patent Literature 1: JCTVC-B205, "Test Model under Consideration", 

Joint Collaborative Team on Video Coding (JCT-VC) of ITU-T SG16 WP3 and 

ISO/IEC JTC1/SC29/WG11 2nd Meeting: Geneva, CH, 21-28 July, 2010 

 Non-Patent Literature 2: VCEG-AD06, "Adaptive Quantization Matrix ���

Selection on KTA Software", ITU - Telecommunications Standardization Sector 
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STUDY GROUP 16 Question 6 Video Coding Experts Group (VCEG) 30th Meeting: 

Hangzhou, China, 23 - 24 October, 2006 

Summary of Invention 

Technical Problem ��

[0008] 

 However, increasing selectable transform unit size types also increases the 

number of available quantization matrices.  Increasing amount of codes of 

quantization matrices may degrade coding efficiency.  The coding efficiency may 

degrade more remarkably if the number of quantization matrices which can be ���

designated for each transform unit size changes from one to more. 

[0009] 

 Embodiments of the present invention provide an image processing device 

and an image processing method capable of suppressing an increase in amount of 

codes due to an increase in the number of quantization matrices. ���

Solution to Problem 

[0009a] 

According to a first aspect of the preset invention, there is provided an image 

processing device comprising: circuitry configured to: generate, from an 8×8 

quantization matrix, a 32×32 quantization matrix corresponding to a 32×32 ���

transform unit; and inversely quantize quantized transform coefficient data for image 

data using the 32×32 quantization matrix generated by the generation section when 

the 32×32 transform unit is used for inverse orthogonal transformation, wherein the 

circuitry is configured to generate the 32×32 quantization matrix by duplicating one 

of a first element and a second element adjacent to each other in the 8×8 quantization ���

matrix as an element between the first element and the second element in the 32×32 

quantization matrix. 

[0009b] 

According to a second aspect of the present invention, there is provided an 

image processing method comprising: generating, by circuitry of an image ���
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processing device and from an 8×8 quantization matrix, a 32×32 quantization matrix 

corresponding to a 32×32 transform unit; and inversely quantizing, by the circuitry, 

quantized transform coefficient data for image data using the 32×32 quantization 

matrix generated from the 8×8 quantization matrix when the 32×32 transform unit is 

used to perform inverse orthogonal transformation, wherein the 32×32 quantization ��

matrix is generated by duplicating one of a first element and a second element 

adjacent to each other in the 8×8 quantization matrix as an element between the first 

element and the second element in the 32×32 quantization matrix. 

[0010] 

 Disclosed herein is an image processing device including a selection section ���

configured to select, from a plurality of transform units with different sizes, a 

transform unit used for inverse orthogonal transformation of image data to be 

decoded, a generation section configured to generate, from a first quantization matrix 

corresponding to a transform unit for a first size, a second quantization matrix 

corresponding to a transform unit for a second size, and an inverse quantization ���

section configured to inversely quantize transform coefficient data for the image data 

using the second quantization matrix generated by the generation section when the 

selection section selects the transform unit for the second size. 

[0011] 

 The image processing device can be realized typically as an image decoding ���

device for decoding an image.
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[0012] 

 Further, the generation section may generate the second quantization matrix 

using matrix information specifying the first quantization matrix and difference 

information representing a difference between a predicted matrix having the second 

size predicted from the first quantization matrix and the second quantization matrix. ��

[0013] 

 Further, the generation section may acquire the matrix information and the 

difference information from a sequence parameter set or a picture parameter set. 

[0014] 

 Further, the generation section may set the predicted matrix to be the second ���

quantization matrix when one of a sequence parameter set and a picture parameter set 

provides a first flag indicating absence of a difference between the predicted matrix 

and the second quantization matrix. 

[0015] 

 Further, the first size may represent a minimum one of sizes for the ���

transform units. 

[0016] 

 Further, the second size may be larger than the first size.  The generation 

section may calculate the predicted matrix by duplicating one of a first element and a 

second element as an element between the first element and the second element ���

adjacent to each other in the first quantization matrix. 

[0017] 

 Further, the second size may be larger than the first size.  The generation 

section may calculate the predicted matrix by linearly interpolating an element 

between a first element and a second element adjacent to each other in the first ���

quantization matrix. 

[0018] 

 Further, the second size may be double of the first size on one side. 

[0019] 

 Further, the second size may be smaller than the first size.  The generation ���

section may calculate the predicted matrix by thinning an element of the first 
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quantization matrix. 

[0020] 

 Further, the second size may be smaller than the first size.  The generation 

section may calculate the predicted matrix by averaging a plurality of elements 

adjacent to each other in the first quantization matrix. ��

[0021] 

 Further, the generation section may generate the second quantization matrix 

from the first quantization matrix when one of a sequence parameter set and a picture 

parameter set provides a second flag to specify use of a user-defined matrix as the 

second quantization matrix. ���

[0022] 

 Disclosed herein is an image processing method including selecting, from a 

plurality of transform units with different sizes, a transform unit used for inverse 

orthogonal transformation of image data to be decoded, generating, from a first 

quantization matrix corresponding to a transform unit for a first size, a second ���

quantization matrix corresponding to a transform unit for a second size, and inversely 

quantizing transform coefficient data for the image data using the second 

quantization matrix generated from the first quantization matrix when a transform 

unit for the second size is selected. 

[0023] ���

 Disclosed herein is an image processing device including a selection section 

configured to select, from a plurality of transform units with different sizes, a 

transform unit used for orthogonal transformation of image data to be encoded, a 

quantization section configured to quantize transform coefficient data generated by 

orthogonally transforming the image data based on a transform unit selected by the ���

selection section, by using a quantization matrix corresponding to the selected 

transform unit, and an encoding section configured to encode information for 

generating a second quantization matrix corresponding to a transform unit for a 

second size from a first quantization matrix corresponding to a transform unit for a 

first size. ���
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[0024] 

 The image processing device can be realized typically as an image encoding 

device for encoding an image. 

[0025] 

 Disclosed herein is an image processing method including selecting, from a ��

plurality of transform units with different sizes, a transform unit used for orthogonal 

transformation of image data to be encoded, quantizing transform coefficient data 

generated by orthogonally transforming the image data based on a selected transform 

unit, by using a quantization matrix corresponding to the selected transform unit, and 

encoding information for generating a second quantization matrix corresponding to a ���

transform unit for a second size from a first quantization matrix corresponding to a 

transform unit for a first size. 

Advantageous Effects of Invention 

[0026] ���

 As described above, the image processing device and the image processing 

method according to embodiments of the present invention can suppress in an 

increase in the code amount due to an increase in the number of quantization 

smatrices. 

���

Brief Description of Drawings 

[0027] 

[Fig. 1] Fig. 1 is a block diagram illustrating a hardware configuration of an image 

encoding device according to an embodiment. 

[Fig. 2] Fig. 2 is a block diagram illustrating a detailed configuration of an ���

orthogonal transformation and quantization section according to an embodiment. 

[Fig. 3] Fig. 3 is a block diagram illustrating a more detailed configuration of a 

matrix processing section according to an embodiment. 

[Fig. 4] Fig. 4 is an explanatory diagram illustrating information inserted into a 

sequence parameter set according to an embodiment. ���

[Fig. 5] Fig. 5 is an explanatory diagram illustrating information inserted into a  














































































































