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Description 

 

Title of Invention 

IMAGE DECODING DEVICE AND METHOD 

 5 

Technical Field 

[0001] 

 The present disclosure relates to an image decoding device and method, and 

particularly, relates to an image decoding device capable of recognizing performance 

necessary for decoding more accurately and a method. 10 

 

Background Art 

[0002] 

 In recent years, in order to further improve coding efficiency over MPEG-4 

Part10 (Advanced Video Coding, hereinafter referred to as �AVC�), Joint 15 

Collaboration Team-Video Coding (JCTVC), which is a joint standardization 

organization of International Telecommunication Union Telecommunication 

Standardization Sector (ITU-T) and International Organization for 

Standardization/International Electrotechnical Commission (ISO/IEC), has 

proceeded with standardization of a coding scheme called High Efficiency Video 20 

Coding (HEVC) (for example, refer to Non-Patent Literature 1). 

[0003] 

 In HEVC, it is possible to decode only a region whose decoding is 

necessary by an application using a tile structure.  In order to indicate the fact that a 

tile region is independently decodable, second and later versions (including MV-25 

HEVC, SHVC, Range Ext. and the like) of HEVC are supported by motion-

constrained tile sets SEI. 

Citation List 

Patent Literature 

Non-Patent Literature 30 

[0004] 
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[FIG. 17] FIG. 17 is a diagram describing an overview of MCTS SEI. 

[FIG. 18] FIG. 18 is a diagram illustrating exemplary transmission of a syntax for 

each ROI. 

[FIG. 19] FIG. 19 is a diagram illustrating an extension example of MCTS SEI. 

[FIG. 20] FIG. 20 is a diagram illustrating an exemplary syntax of MCTS SEI. 5 

[FIG. 21] FIG. 21 is a diagram illustrating an extension example of MCTS SEI. 

[FIG. 22] FIG. 22 is a diagram describing a state of parameter mapping. 

[FIG. 23] FIG. 23 is a diagram describing syntax elements. 

[FIG. 24] FIG. 24 is a diagram illustrating an extension example of MCTS SEI. 

[FIG. 25] FIG. 25 is a diagram describing a state of parameter mapping. 10 

[FIG. 26] FIG. 26 is a diagram describing syntax elements. 

[FIG. 27] FIG. 27 is a block diagram illustrating a main configuration example of an 

image coding device. 

[FIG. 28] FIG. 28 is a block diagram illustrating a main configuration example of a 

base layer image coding unit. 15 

[FIG. 29] FIG. 29 is a block diagram illustrating a main configuration example of an 

enhancement layer image coding unit. 

[FIG. 30] FIG. 30 is a block diagram illustrating a main configuration example of a 

header information generating unit. 

[FIG. 31] FIG. 31 is a flowchart describing an exemplary flow of image coding 20 

processes. 

[FIG. 32] FIG. 32 is a flowchart describing an exemplary flow of base layer coding 

processes. 

[FIG. 33] FIG. 33 is a flowchart describing an exemplary flow of enhancement layer 

coding processes. 25 

[FIG. 34] FIG. 34 is a flowchart describing an exemplary flow of header information 

generating processes. 

[FIG. 35] FIG. 35 is a block diagram illustrating a main configuration example of an 

image decoding device. 

[FIG. 36] FIG. 36 is a block diagram illustrating a main configuration example of a 30 

base layer image decoding unit. 
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[FIG. 37] FIG. 37 is a block diagram illustrating a main configuration example of an 

enhancement layer image decoding unit. 

[FIG. 38] FIG. 38 is a block diagram illustrating an exemplary configuration of a 

header information analyzing unit. 

[FIG. 39] FIG. 39 is a flowchart describing an exemplary flow of image decoding 5 

processes. 

[FIG. 40] FIG. 40 is a flowchart describing an exemplary flow of header information 

analyzing processes. 

[FIG. 41] FIG. 41 is a flowchart describing an exemplary flow of base layer decoding 

processes. 10 

[FIG. 42] FIG. 42 is a flowchart describing an exemplary flow of enhancement layer 

decoding processes. 

[FIG. 43] FIG. 43 is a diagram illustrating an example of a multi-view image coding 

scheme. 

[FIG. 44] FIG. 44 is a diagram illustrating a main configuration example of a multi-15 

view image coding device to which the present technology is applied. 

[FIG. 45] FIG. 45 is a diagram illustrating a main configuration example of a multi-

view image decoding device to which the present technology is applied. 

[FIG. 46] FIG. 46 is a block diagram illustrating an example of a main configuration 

of a computer. 20 

[FIG. 47] FIG. 47 is a block diagram illustrating an example of a schematic 

configuration of a television device. 

[FIG. 48] FIG. 48 is a block diagram illustrating an example of a schematic 

configuration of a mobile telephone. 

[FIG. 49] FIG. 49 is a block diagram illustrating an exemplary schematic 25 

configuration of a recording and reproduction device. 

[FIG. 50] FIG. 50 is a block diagram illustrating an exemplary schematic 

configuration of an imaging device. 

[FIG. 51] FIG. 51 is a block diagram illustrating an example of scalable coding use. 

[FIG. 52] FIG. 52 is a block diagram illustrating another example of scalable coding 30 

use. 
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[FIG. 53] FIG. 53 is a block diagram illustrating still another example of scalable 

coding use. 

[FIG. 54] FIG. 54 is a block diagram illustrating an example of a schematic 

configuration of a video set. 

[FIG. 55] FIG. 55 is a block diagram illustrating an example of a schematic 5 

configuration of a video processor. 

[FIG. 56] FIG. 56 is a block diagram illustrating another example of the schematic 

configuration of the video processor. 

 

Description of Embodiments 10 

[0026] 

 Hereinafter, aspects (hereinafter referred to as �embodiments�) for 

implementing the present disclosure will be described.  The descriptions will 

proceed in the following order. 

1. First embodiment (decoding load definition of partial image) 15 

2. Second embodiment (image coding device) 

3. Third embodiment (image decoding device) 

4. Fourth embodiment (multi-view image coding and multi-view image decoding 

device) 

5. Fifth embodiment (computer) 20 

6. Sixth embodiment (application example) 

7. Seventh embodiment (application example of scalable coding) 

8. Eighth embodiment (set, unit, module, and processor) 

[0027] 

<1. First embodiment> 25 

<Flow of standardization of image coding> 

 In recent years, devices in which image information is digitally handled, and 

in this case, in order to transmit and accumulate information with high efficiency, 

image information-specific redundancy is used, and an image is compression-coded 

employing a coding scheme in which an orthogonal transform such as a discrete 30 

cosine transform and motion compensation are used for compression have 
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proliferated.  As the coding scheme, Moving Picture Experts Group (MPEG) is 

exemplified. 

[0028] 

 In particular, MPEG2 (ISO/IEC 13818-2) is a standard that is defined as a 

general-purpose image coding scheme, and generally supports both an interlaced 5 

scanning image and a progressive scanning image as well as a standard resolution 

image and a high-definition image.  For example, MPEG2 is currently being widely 

used for a wide range of applications including professional applications and 

consumer applications.  When an MPEG2 compression scheme is used, for 

example, an interlaced scanning image having a standard resolution of 720x480 10 

pixels may be assigned a code amount (bit rate) of 4 to 8 Mbps.  In addition, when 

the MPEG2 compression scheme is used, for example, an interlaced scanning image 

having a high resolution of 1920x1088 pixels may be assigned a code amount (bit 

rate) of 18 to 22 Mbps.  Therefore, it is possible to implement a high compression 

rate and good image quality. 15 

[0029] 

 MPEG2 is mainly designed for high image quality coding suitable for 

broadcast, but does not correspond to a lower code amount (bit rate) than that of 

MPEG1, that is, a coding scheme of a higher compression rate.  With the 

proliferation of mobile terminals, it is assumed that needs for such a coding scheme 20 

will increase in the future.  Accordingly, MPEG4 coding schemes have been 

standardized.  A standard of image coding schemes was approved as an 

international standard ISO/IEC14496-2 in December 1998. 

[0030] 

 Further, in recent years, for the initial purpose of image coding for 25 

television conferencing, a standard called H.26L (ITU-T (International 

Telecommunication Union Telecommunication Standardization Sector) Q6/16 

VCEG (Video Coding Expert Group)) has been standardized.  It is known that 

H.26L requests a greater amount of computation for coding and decoding than 

coding schemes of the related art such as MPEG2 or MPEG4, but has a higher 30 

coding efficiency.  In addition, currently, as a part of MPEG4 activities, based on 
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H.26L, standardization in which functions that are not supported in H.26L are also 

incorporated to implement higher coding efficiency is being performed as Joint 

Model of Enhanced-Compression Video Coding. 

[0031] 

 As schedules of standardization, H.264 and MPEG-4 Part10 (Advanced 5 

Video Coding, hereinafter referred to as �AVC�) became international standards in 

March 2003. 

[0032] 

 Further, as extensions of H.264/AVC, standardization of Fidelity Range 

Extension (FRExt) including coding tools necessary for professional use such as 10 

RGB, 4:2:2, or 4:4:4, and 8x8 DCT or a quantization matrix defined in MPEG-2 was 

completed in February 2005.  Therefore, when H.264/AVC is used, the coding 

scheme is also able to appropriately represent film noise included in a movie and is 

used for a wide range of applications such as a Blu-Ray Disc (trademark). 

[0033] 15 

 However, in recent years, needs for higher compression rate coding 

including compression of an image of about 4000x2000 pixels, four times that of a 

high definition image, or delivery of a high definition image in an environment 

having a limited transmission capacity such as the Internet, are increasing.  

Therefore, in previously described VCEG under ITU-T, study for increasing coding 20 

efficiency continues. 

[0034] 

 Therefore, currently, in order to further increase coding efficiency over that 

of AVC, Joint Collaboration Team-Video Coding (JCTVC), which is a joint 

standardization organization of ITU-T and International Organization for 25 

Standardization/International Electrotechnical Commission (ISO/IEC), proceeding 

with a standardization of a coding scheme called High Efficiency Video Coding 

(HEVC).  As a standard of HEVC, a committee draft, which is a draft specification, 

has been issued in January 2013 (for example, refer to Non-Patent Literature 1). 

[0035] 30 

<Coding scheme> 
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 Hereinafter, the present technology will be described with application 

examples of image coding and decoding of a High Efficiency Video Coding (HEVC) 

scheme. 

[0036] 

<Coding unit> 5 

 In the Advanced Video Coding (AVC) scheme, a layered structure of 

macroblocks and sub-macroblocks is defined.  However, a macroblock of 16x16 

pixels is not optimal for a large image frame provided in the next generation coding 

scheme Ultra High Definition (UHD, 4000 pixelsx2000 pixels). 

[0037] 10 

 On the other hand, in the HEVC scheme, as illustrated in FIG. 1, a coding 

unit (CU) is defined. 

[0038] 

 The CU is also called a coding tree block (CTB) and is a partial region of an 

image of a picture unit, which similarly serves as the macroblock in the AVC 15 

scheme.  The latter is fixed to a size of 16x16 pixels.  On the other hand, the 

former has a size that is not fixed, but is designated in image compression 

information in respective sequences. 

[0039] 

 For example, in the sequence parameter set (SPS) included in coded data to 20 

be output, a maximum size (largest coding unit (LCU)) and a minimum size 

(smallest coding unit (SCU)) of the CU are defined. 

[0040] 

 In each LCU, in a range equal to or greater than a size of the SCU, when 

split-flag=1 is set, the unit may be divided into CUs having a smaller size.  In an 25 

example of FIG. 1, the LCU has a size of 128 and a maximum level depth of 5.  

When a value of split_flag is set to �1,� a CU having a size of 2Nx2N is divided into 

the next lowest level of CUs having a size of NxN. 

[0041] 

 Further, the CU is divided into a prediction unit (PU) that is a region (a 30 

partial region of an image of a picture unit) serving as a processing unit of intra or 
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inter prediction, and is divided into a transform unit (TU)) that is a region (a partial 

region of an image of a picture unit) serving as a processing unit of an orthogonal 

transform.  Currently, in the HEVC scheme, it is possible to use 16x16 and 32x32 

orthogonal transform in addition to 4x4 and 8x8. 

[0042] 5 

 In a coding scheme in which the CU is defined and various processes are 

performed in units of CUs as in the HEVC scheme described above, the macroblock 

in the AVC scheme may be considered to correspond to the LCU and the block (sub-

block) may be considered to correspond to the CU.  In addition, a motion 

compensation block in the AVC scheme may be considered to correspond to the PU.  10 

However, since the CU has a layered structure, the LCU of the topmost level has a 

size that is generally set to be greater than a macroblock of the AVC scheme, for 

example, 128x128 pixels. 

[0043] 

 Accordingly, hereinafter, the LCU may include the macroblock in the AVC 15 

scheme, and the CU may include the block (sub-block) in the AVC scheme.  That 

is, the term �block� used in the following description refers to any partial region in 

the picture and has a size, a shape, a characteristic and the like that are not limited.  

In other words, the �block� includes any region (processing unit), for example, a TU, 

a PU, an SCU, a CU, an LCU, a sub-block, a macroblock, or a slice.  It is needless 20 

to say that a partial region (processing unit) other than these is included.  When 

there is a need to limit a size, a processing unit or the like, it will be appropriately 

described. 

[0044] 

 In addition, in this specification, a coding tree unit (CTU) is a unit including 25 

a parameter when processing is performed in the coding tree block (CTB) of the 

LCU (a maximum number of the CU) and an LCU base (level) thereof.  In addition, 

the coding unit (CU) of the CTU is a unit including a parameter when processing is 

performed in a coding block (CB) and a CU base (level) thereof. 

[0045] 30 

<Mode selection> 
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 Meanwhile, in the AVC and HEVC coding schemes, in order to achieve 

higher coding efficiency, it is important to select an appropriate prediction mode. 

[0046] 

 As an example of such a selection scheme, a method implemented in 

reference software (disclosed in http://iphome.hhi.de/suehring/tml/index.htm) of 5 

H.264/MPEG-4 AVC called Joint Model (JM) may be exemplified. 

[0047] 

 In JM, it is possible to select a method of determining two modes, a high 

complexity mode and a low complexity mode, to be described below.  In both, a 

cost function value for each prediction mode Mode is calculated, and a prediction 10 

mode minimizing the value is selected as an optimal mode for the block or the 

macroblock. 

[0048] 

 A cost function in the high complexity mode is represented as the following 

Equation (1). 15 

[0049] 

[Math. 1] 

 

[0050] 

 Here, W denotes an entire set of candidate modes for coding the block or the 20 

macroblock, and D denotes difference energy between a decoded image and an input 

image when coding is performed in the prediction mode.  ! denotes a Lagrange 

undetermined multiplier provided as a function of a quantization parameter.  R 

denotes a total amount of codes when coding is performed in the mode including an 

orthogonal transform coefficient. 25 

[0051] 

 That is, when coding is performed in the high complexity mode, in order to 

calculate the parameters, D and R, it is necessary to perform a provisional encoding 

process once in all candidate modes.  Therefore, a higher amount of computation is 

necessary. 30 

[0052] 
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 A cost function in the low complexity mode is represented as the following 

Equation (2). 

[0053] 

[Math. 2] 

 5 

[0054] 

 Here, D denotes difference energy between a prediction image and an input 

image unlike the high complexity mode.  QP2Quant (QP) is provided as a function 

of a quantization parameter QP.  HeaderBit denotes a code amount of information 

belonging to a header in a motion vector or a mode having no orthogonal transform 10 

coefficient. 

[0055] 

 That is, in the low complexity mode, it is necessary to perform a prediction 

process in respective candidate modes, but is not necessary for the decoded image.  

Therefore, it is not necessary to perform a coding process.  For this reason, a lower 15 

amount of computation than that in the high complexity mode may be implemented. 

[0056] 

<Layered coding> 

 Incidentally, the image coding schemes such as MPEG2 and AVC described 

above have a scalability function.  Scalable coding (layered coding) refers to a 20 

scheme in which an image is divided into a plurality of layers (layered), and coding 

is performed for each layer.  FIG. 2 is a diagram illustrating an example of a layered 

image coding scheme. 

[0057] 

 As illustrated in FIG. 2, in layering of the image, using a predetermined 25 

parameter having a scalability function as a reference, one image is divided into a 

plurality of levels (layers).  That is, the layered image (hierarchical image) includes 

an image of a plurality of layers whose predetermined parameter values are different 

from each other.  The plurality of layers of the layered image include a base layer in 

which coding and decoding are performed using only an image of its own layer 30 

without using an image of another layer, and a non-base layer (also referred to as an 
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�enhancement layer�) in which coding and decoding are performed using an image 

of another layer.  The non-base layer may use an image of the base layer or use an 

image of another non-base layer. 

[0058] 

 In general, the non-base layer includes data (difference data) of a difference 5 

image between its own image and an image of another layer so that redundancy is 

reduced.  For example, when one image is divided into two layers, the base layer 

and the non-base layer (also referred to as an �enhancement layer�), an image having 

lower quality than an original image may be obtained when only data of the base 

layer is used.  Therefore, when data of the base layer and data of the non-base layer 10 

are synthesized, the original image (that is, a high quality image) may be obtained. 

[0059] 

 When the image is layered in this manner, it is possible to easily obtain an 

image of a variety of levels of quality according to circumstances.  For example, in 

terminals having a low processing capacity such as a mobile telephone, image 15 

compression information of only the base layer is transmitted, and a moving image 

having a low spatial and temporal resolution or having low image quality is played 

and in terminals having a high processing capacity such as a television or a personal 

computer, image compression information of the enhancement layer in addition to 

the base layer is transmitted, and a moving image having a high spatial and temporal 20 

resolution or high image quality is played, so that a transcoding process is not 

performed and image compression information may be transmitted from a server 

according to a capability of a terminal or a network. 

[0060] 

<Scalable parameter> 25 

 In such layered image coding and layered image decoding (scalable coding 

and scalable decoding), a parameter having a scalability function is arbitrary.  For 

example, a spatial resolution illustrated in FIG. 3 may be used as a parameter thereof 

(spatial scalability).  In the spatial scalability, a resolution of an image is different 

for each layer.  That is, as illustrated in FIG. 3, each picture is divided into two 30 

layers, and the base layer having a lower spatial resolution than the original image 
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and the enhancement layer in which synthesizing with the image of the base layer is 

performed and the original image (original spatial resolution) may be obtained.  It is 

needless to say that the number of levels is only an example, and the image may be 

layered into any number of levels. 

[0061] 5 

 In addition, as a parameter enabling such a scalable property, another 

example, for example, a temporal resolution may also be applied (temporal 

scalability) as illustrated in FIG. 4.  In the temporal scalability, a frame rate is 

different for each layer.  That is, in this case, as illustrated in FIG. 4, the image is 

divided into layers having different frame rates, and when a layer having a high 10 

frame rate is added to a layer having a low frame rate, a moving image having a 

higher frame rate may be obtained, and when all layers are added, an original moving 

image (original frame rate) may be obtained.  The number of levels is only an 

example, and the image may be layered into any number of levels. 

[0062] 15 

 Further, as a parameter enabling such a scalable property, in another 

example, for example, as illustrated in FIG. 5, a signal to noise ratio (SNR) may be 

applied (SNR scalability).  In the SNR scalability, the SNR is different for each 

layer.  That is, in this case, as illustrated in FIG. 5, each picture is layered into two 

levels, a base layer having a lower SNR than the original image and an enhancement 20 

layer that may be synthesized with an image of the base layer to obtain the original 

image (original SNR).  That is, in base layer image compression information, 

information on an image of a low PSNR is transmitted, and enhancement layer image 

compression information is added thereto.  Therefore, it is possible to reconstruct a 

high PSNR image.  It is needless to say that the number of levels is only an example 25 

and the image may be layered into any number of levels. 

[0063] 

 It is needless to say that the parameter enabling such a scalable property 

may be a parameter other than the above-described example.  For example, in bit-

depth scalability, the base layer is an image of 8 bits, the enhancement layer is added 30 

thereto, and thus an image of 10 bits is obtained. 
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[0064] 

 In addition, in chroma scalability, the base layer is a component image of a 

4:2:0 format, the enhancement layer is added thereto, and thus a component image of 

a 4: 2: 2 format is obtained. 

[0065] 5 

<Definition of tile structure and layer> 

 In HEVC, it is possible to decode only a region whose decoding is 

necessary by an application using a tile structure.  In order to indicate the fact that a 

tile region is independently decodable, second and later versions (including MV-

HEVC, SHVC, Range Ext. and the like) of HEVC are supported by motion-10 

constrained tile sets SEI. 

[0066] 

<Application examples> 

 Application examples to which the present technology is applied will be 

described. 15 

[0067] 

 In a system configured to deliver an image from a server to a terminal, for 

example, as exemplified in FIG. 6, there is an application in which a single screen is 

divided into a plurality of screens and delivery is performed while a display region is 

switched.  In addition, for example, as exemplified in FIG. 7, there is an application 20 

in which a partial region to be displayed (delivered) is selected in order to select an 

aspect ratio or a resolution of an image. 

[0068] 

 In the application of FIG. 6, partial images are segmented from an entire 

image using a tile as a unit in coding and decoding of the image, and delivered to 25 

terminals.  Positions of the segmented partial images in the entire image may be 

designated by, for example, a user of the terminal.  Therefore, in the terminal, it is 

possible to display a partial image of a desired position of the entire image.  For 

example, in a service such as sports broadcast, in a wide angle image that is provided 

from a server or the like and obtained by capturing an image of an entire venue, an 30 

entire field or the like, focusing on a desired part (for example, a favorite player, a 
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coach, in front of a goal, a bench, and an audience seat) of the user, the partial image 

may be segmented and downloaded (or streamed), and displayed on the terminal.  

That is, the user of the terminal can focus on the desired part of the entire image. 

[0069] 

 In the application of FIG. 7, by simply selecting a tile, a resolution of a 5 

display image may be set to HD or a cinema size. 

[0070] 

 However, as information on a level, which serves as a reference for 

determining whether a decoder can decode a stream, and a buffer capacity, only a 

value of the entire stream or a value of a layer unit is defined. 10 

[0071] 

 Therefore, even in an application that decodes only a part of an entire image, 

determination of whether decoding is possible is performed by assuming a load when 

an entire screen is decoded.  Accordingly, there is concern of an unnecessarily high 

level decoder being necessary.  In addition, there is concern of applications to be 15 

delivered being unnecessarily limited accordingly. 

[0072] 

 Therefore, decoding load definition information for defining a magnitude of 

a load of a decoding process of an independently decodable partial region of an 

image of image data to be coded is set, and the decoding load definition information 20 

is transmitted.  For example, the decoding load definition information is transmitted 

from a coding side to a decoding side together with coded data of image data. 

[0073] 

 In this manner, the decoder may recognize performance necessary for 

decoding the partial region according to the decoding load definition information, 25 

and determine whether decoding is possible.  That is, it is possible to recognize 

performance necessary for decoding more accurately.  Therefore, it is possible to 

select the decoder having appropriate performance for the image data.  Therefore, it 

is possible to suppress a situation of applying the decoder having an unnecessarily 

high level with respect to a decoding load of image data from occurring.  In 30 

addition, it is possible to suppress applications to be delivered from being 



 

19 

unnecessarily limited accordingly. 

[0074] 

<Setting of decoding load definition information> 

 The decoding load definition information is defined according to, for 

example, FIG. 8.  For example, as exemplified in A of FIG. 8, the decoding load 5 

definition information for defining a magnitude of a load of a decoding process of 

the partial region may be set for an independently decodable partial region of a single 

layer.  In the example of A of FIG. 8, level 4.0 is set for decoding an entire image of 

a single layer, and level 2.0 is set for decoding an independently decodable tile 

(partial region) of the image. 10 

[0075] 

 In addition, for example, as exemplified in B of FIG. 8, the decoding load 

definition information may be set for an independently decodable partial region of 

each layer of an image including a plurality of layers.  In the example of B of FIG. 

8, level 5.0 is set for decoding an image of all layers, and level 4.0 is set for decoding 15 

an entire image of the base layer (layer 0).  Further, level 2.0 is set for decoding an 

independently decodable tile (partial region) of the image of the base layer (layer 0).  

Further, level 4.0 is set for decoding (that is, decoding of a tile of the base layer 

(layer 0) to be referred to and a tile of the enhancement layer (layer 1) referring 

thereto) a tile that refers to only an independently decodable tile of an image of the 20 

base layer (layer 0) of an image of an enhancement layer (layer 1). 

[0076] 

 Further, for example, as exemplified in C of FIG. 8, the decoding load 

definition information may be set for the entire image of the layer referring to only 

the independently decodable partial region and the referred partial region.  That is, a 25 

side that refers to the independently decodable tile (partial region) may be the entire 

image rather than the partial region.  In the example of C of FIG. 8, basically, the 

same level as in the example of B of FIG. 8 is set.  However, in the example of B of 

FIG. 8, the level is set for decoding a tile referring to only an independently 

decodable tile of the image of the base layer (layer 0) in the image of the 30 

enhancement layer (layer 1).  However, in the example of C of FIG. 8, alternatively, 
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level 4.0 is set for decoding (that is, decoding the tile of the base layer (layer 0) to be 

referred to and the entire image of the enhancement layer (layer 1) referring thereto) 

the entire image of the enhancement layer (layer 1) referring to only the 

independently decodable tile of the image of the base layer (layer 0). 

[0077] 5 

 Also, in this case, in order to identify a partial region (tile) (a position 

thereof) referenced by the entire image of the enhancement layer (layer 1), position 

information of the tile of the base layer (layer 0) serving as a reference source may 

be associated with (mapped with) the entire image of the enhancement layer (layer 1) 

serving as a reference source.  In the example of C of FIG. 8, coordinates of the 10 

same position in the tile of the base layer (layer 0) are mapped with upper-left corner 

coordinates in the entire image of the enhancement layer (layer 1). 

[0078] 

<Parameter defined by level> 

 Note that, a parameter defined by a level includes a maximum pixel number 15 

(MaxLumaPs), a maximum buffer capacity (MaxCPB Size), a maximum number of 

pixels (MaxLumaSr) of an image per second, a maximum bit rate (MaxBR) of an 

image or the like. 

[0079] 

<Decoding load definition information> 20 

 Definition of a magnitude of a load necessary for decoding is performed by 

extending, for example, motion constrained tile set supplemental enhancement 

information (MCTS SEI). 

[0080] 

 For example, as in a described syntax A of FIG. 9, in MCTS SEI, as the 25 

decoding load definition information for defining a magnitude of a load of a 

decoding process of the independently decodable partial region, a level (mcts_level 

_idc[i]) indicating a magnitude of a load of a decoding process of the partial region 

may be set.  Here, �i� denotes a set (also referred to as a �tile set�), which is the 

partial region composed of a single tile or a plurality of tiles.  That is, in the 30 

example of A of FIG. 9, a value of level information (mcts_level _idc) necessary for 
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decoding is set for each set.  In this case, semantics may be as described in, for 

example, B of FIG. 9. 

[0081] 

 In MCTS SEI, the independently decodable partial region is set for each 

rectangular set.  For example, when an upper-left shaded part of A of FIG. 10 is the 5 

independently decodable partial region, the partial region is set for each set, in 

MCTS SEI, as illustrated in B of FIG. 10.  Also, as exemplified in C of FIG. 10, a 

tile included in the set may overlap another set.  The number of pixels of the partial 

region may be calculated from the number of pixels of each set, for example, as 

exemplified in D of FIG. 10. 10 

[0082] 

 In addition, for example, as in a described syntax A of FIG. 11, in MCTS 

SEI, as the decoding load definition information for defining a magnitude of a load 

of a decoding process of the independently decodable partial region of a plurality of 

layers, a level (mcts_level _idc[i][j]) indicating a magnitude of a load of a decoding 15 

process of the partial region of each layer may be set.  Here, �i� denotes a set and 

�j� denotes a layer.  That is, in the example of A of FIG. 11, a value of level 

information (mcts_level _idc) necessary for decoding is set for each set and for each 

layer.  In this case, semantics may be as described in, for example, B of FIG. 11. 

[0083] 20 

 Further, for example, as in a described syntax A of FIG. 12, in MCTS SEI, 

as the decoding load definition information for defining a magnitude of a load of a 

decoding process of the independently decodable partial region, information 

(maxLumaP S_in_set[i]) indicating a size of the partial region may be set.  Here, �i� 

denotes a set.  That is, in the example of A of FIG. 12, a value of information 25 

(maxLumaP S_in_set) indicating a size of the set (partial region) is set for each set.  

In this case, semantics may be as described in, for example, B of FIG. 12. 

[0084] 

 In addition, for example, as in a described syntax A of FIG. 13, in MCTS 

SEI, as the decoding load definition information for defining a magnitude of a load 30 

of a decoding process of the independently decodable partial region, information 
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(mcts_height_in_luma_samples[i]) indicating a length in a vertical direction and 

information (mcts_width_in_luma_samples[i]) indicating a length in a horizontal 

direction of the partial region may be set.  Here, �i� denotes a set.  That is, in the 

example of A of FIG. 13, a value of information (mcts_height_in_luma_samples) 

indicating a length in a vertical direction and a value of information 5 

(mcts_width_in_luma_samples) indicating a length in a horizontal direction of the 

set (partial region) are set for each set.  In this case, semantics may be as described 

in, for example, B of FIG. 13. 

[0085] 

 Further, for example, as in a syntax described in FIG. 14, in MCTS SEI, as 10 

the decoding load definition information for defining a magnitude of a load of a 

decoding process of the independently decodable partial region, a parameter 

(mcts_hrd_parameters ()) of a virtual reference decoder configured to decode the 

partial region may be set. 

[0086] 15 

 In this case, for example, as in a described syntax A of FIG. 15, as the 

parameter (mcts_hrd_parameters ()) of the virtual reference decoder, a maximum 

input bit rate (mcts_bit_rate_value_minus1) and a buffer capacity 

(mcts_cpb_size_value_minus1) of the virtual reference decoder may be set.  In this 

case, semantics may be as described in, for example, B of FIG. 15. 20 

[0087] 

 In addition, for example, as illustrated in A of FIG. 16, in addition to the 

extension of MCTS SEI described above, in the sequence parameter set (SPS), 

information (mcts_present_flag) indicating whether the decoding load definition 

information described above is set in MCTS SEI may be set.  In this case, semantics 25 

may be as described in, for example, B of FIG. 16. 

[0088] 

 Further, for example, as illustrated in A of FIG. 17, in the sequence 

parameter set (SPS), instead of the information indicating whether the decoding load 

definition information is set, the same decoding load definition information as the 30 

decoding load definition information set in MCTS SEI may be set.  In this case, 
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semantics may be as described in, for example, B of FIG. 17. 

[0089] 

 Also, information set in the sequence parameter set (SPS) may be set in a 

video parameter set (VPS), instead of the sequence parameter set (SPS). 

[0090] 5 

 It is needless to say that a method of setting the decoding load definition 

information is arbitrary, and is not limited to the above-described example.  In 

addition, the above-described plurality of methods may be combined.  Further, the 

above-described method may be combined with other methods. 

[0091] 10 

 As described above, when the decoding load definition information for 

defining a magnitude of a load of a decoding process of the independently decodable 

partial region is set, it is possible to recognize performance necessary for decoding 

more accurately based on the decoding load definition information.  In addition, 

when the decoding load definition information is transmitted to the decoding side, it 15 

is possible to recognize performance necessary for decoding more accurately even on 

the decoding side. 

[0092] 

<Adaptation to DASH> 

 For example, in a use case of DASH as illustrated in FIG. 6, it is preferable 20 

that a certain number of tile regions be moved and reproduced.  However, when all 

partial images (a combination of tiles) to be reproduced are registered as a tile set 

(tile_set), and the decoding load definition information is set therefor, there is a 

possibility of an amount of information being increased when the number of tile sets 

is great. 25 

[0093] 

 For example, as exemplified in FIG. 18, when a partial image (tile set) of 

2x2 tiles is reproduced (displayed), if a position of the partial image is moved (when 

a part to be displayed in the entire image is changed), all partial images (tile sets) 

during a movement thereof are displayed (reproduced).  The number of such partial 30 

images may become enormous, as shown in the equation on the right side of the 
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drawing.  Accordingly, when the decoding load definition information is set for all 

such partial images, there is a possibility of an amount of information being 

impractically increased.  In addition, there is a possibility of redundancy of 

decoding load information of each tile set in this case becoming extremely high.  

That is, there is a possibility of an amount of unnecessary information being 5 

increased. 

[0094] 

 Here, for example, MCTS SEI is extended, and as the decoding load 

information, information indicating a size of a partial image serving as a reference 

and a level indicating a magnitude of a load of a decoding process of the partial 10 

image are set.  That is, information from which it is possible to estimate a 

magnitude of a load of a decoding process according to the size of the partial image 

is stored in MCTS SEI. 

[0095] 

 Therefore, for example, when such information is referred to (when a size of 15 

a region to be decoded is compared with a size of the partial image serving as a 

reference thereof), it is possible recognize to a magnitude of a load of a decoding 

process of the region more accurately. 

[0096] 

 Here, the size of the partial image serving as the reference may be indicated 20 

by any information, and may be indicated, for example, in units of tiles obtained by 

uniformly dividing the entire image.  In addition, the number of sizes serving as a 

reference thereof may be arbitrary, but it is preferable that the number of sizes be 

plural in order for a magnitude of a load of a decoding process to be recognized more 

accurately.  In addition, a magnitude of a load of a decoding process may be 25 

indicated by any information, and may be indicated by, for example, level 

information (level). 

[0097] 

 Incidentally, in an existing ROI, it is assumed that an application can 

designate any position, or in other words, it is absolutely necessary that some region 30 

(ROI) be defined. 
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[0098] 

 However, an application such as tiled streaming of DASH has a concept of 

segmenting and displaying a region selected by the user (also including switching to 

a stream having a different resolution).  That is, since the user can arbitrarily 

determine a region to be selected, it is assumed that all tiles are independently 5 

decodable tiles and are further uniformly divided and the number of tiles to be 

selected differing according to a capability (level) of a device to be reproduced is 

assumed to correspond to operation of the most common service. 

[0099] 

 Therefore, assumption of an application for the existing ROI and 10 

assumption of an application for tiled streaming of DASH have slightly different 

directions. 

[0100] 

 Accordingly, a mode of an application is introduced such that a level of a 

region (tile) unit decoded by the application may be defined while both of the 15 

assumptions are satisfied in one SEI, and information to be defined may be changed 

for each mode for extension. 

[0101] 

 For example, a concept of a mode is defined for each application to change 

information to be defined as necessary.  For example, a DASH mode is set.  20 

Therefore, it is defined that the DASH mode == �uniform division and independence 

of all tiles.�  That is, in the DASH mode, the screen is assumed to be uniformly 

divided into tiles (uniform_spacing_flag=1@PPS).  In addition, individual tiles are 

assumed to be independently decodable. 

[0102] 25 

 Therefore, in the DASH mode, the number of tiles to be decoded at a time 

and level information corresponding thereto are described (defined).  For example, 

in FIG. 19, as the number of tiles to be decoded at a time, three cases, 4, 12, and 30, 

are set.  Level information (decoding load information) is set for each of the three 

cases. 30 

[0103] 
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 In this manner, it is possible to set the decoding load information more 

appropriately for both of the applications described above. 

[0104] 

 FIG. 20 illustrates an extension example (an exemplary syntax) of MCTS 

SEI in this case.  In the example of FIG. 20, a mode (mcts_mode) of an application 5 

is set in a 2nd row from the top.  Therefore, as described in a 4th row from the top, 

when the mode is a mode (mode for current ROI application) of an application for 

the existing ROI (mcts_mode==0), the decoding load information is set for each 

independently decodable partial image, similarly to each example described above.  

For example, level information (mcts_level _idc[i]) necessary for decoding is set in a 10 

13th row from the top. 

[0105] 

 In addition, when the mode of the application is the DASH mode (mode for 

DASH application) (mcts_mode==1), the number of tiles of a region to be decoded 

at a time and level information corresponding thereto are set.  For example, in the 15 

17th row from the top, identification information (mcts_id[i]) of the region is set.  

In the next row, information (num_of_tiles_minus1[i]) indicating the number of tiles 

included in the region indicated by the identification information is set.  Further, in 

the next row, level information (mcts_level _idc[i]) necessary for decoding the 

region is set. 20 

[0106] 

 Here, �i� denotes a set.  That is, in the example of FIG. 20, a value of level 

information (mcts_level _idc) necessary for decoding, a value of identification 

information (mcts_id), and a value of information (num_of_tiles_minus1) indicating 

the number of tiles included in a region indicated by the identification information 25 

are set for each set. 

[0107] 

 When the decoding load information is set as described above, it is possible 

to recognize performance necessary for decoding more accurately according to a size 

(the number of tiles) of the region to be decoded based on the decoding load 30 

information.  In addition, when the decoding load definition information is 
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transmitted to the decoding side, it is possible to recognize performance necessary 

for decoding more accurately according to a size (the number of tiles) of the region 

to be decoded, even on the decoding side. 

[0108] 

<Other example 1 of setting decoding load definition information> 5 

 A rectangular tile set has been described above.  In this case, for example, 

when the MCTS (independently decodable tile group (partial region)) is assumed to 

have an �L� shape, it is necessary to define two sets, a tile set in which a vertical 

direction indicating a vertical line part of the letter �L� is defined as a longitudinal 

direction, and a tile set in which a horizontal direction indicating a horizontal line 10 

part of the letter �L� is defined as a longitudinal direction. 

[0109] 

 In addition, it has been described above that, as the decoding load definition 

information, a value of information (mcts_level _idc[i]) indicating a level (level 

necessary for decoding) indicating a magnitude of a load of a decoding process of the 15 

partial region is set for each rectangular set.  That is, in this case, in the L-shaped 

partial region, it is necessary to set two pieces of information (mcts_level _idc[i]) 

indicating a level necessary for decoding.  It is needless to say that it is possible to 

deal with a case in which levels necessary for decoding sets are different in this 

manner.  However, when levels necessary for decoding sets are the same, it 20 

becomes redundant and there is a possibility of coding efficiency decreasing. 

[0110] 

 Therefore, one level may be set for the independently decodable partial 

region rather than for each set.  An independently decodable set may be the 

independently decodable partial region.  That is, a common level may be defined 25 

for a plurality of independently decodable partial regions.  An exemplary syntax in 

this case is described in A of FIG. 21.  In addition, an example of semantics in this 

case is described in B of FIG. 21. 

[0111] 

 In the example of A of FIG. 21, in a 3rd row from the top, information 30 

(each_tile_one_tile_set_flag) indicating whether all tiles form an independently 
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decodable set is set.  In a 4th row from the top, information (mcts_level 

_idc_present_flag) indicating whether information (mcts_level _idc) indicating a 

level necessary for decoding is included is set in motion-constrained tile sets defined 

in an SEI message. 

[0112] 5 

 Therefore, in a 5th row from the top, when it is determined that all tiles do 

not form a uniquely decodable set (!each_tile_one_tile_set_flag), in a loop of a 7th 

row to a 16th row from the top, settings are performed for each set, and a level 

(mcts_level _idc) necessary for decoding is set in an 18th row from the top other than 

the loop. 10 

[0113] 

 That is, as exemplified in FIG. 22, when all tiles are independently 

decodable, a set in which �0�th identification information (mcts_id[0]) is assigned 

and a set in which �1�st identification information (mcts_id[1]) is assigned are 

adjacent to each other, and levels necessary for decoding sets are the same, level 15 

information (mcts_level _idc[i]) is not set for each set, but level information 

(mcts_level _idc) common to both sets may be set. 

[0114] 

 In this manner, only one (common) piece of level information may be set 

for a plurality of independently decodable partial regions (for example, partial 20 

regions necessary to be represented by a plurality of sets).  Therefore, it is possible 

to reduce redundancy and increase coding efficiency. 

[0115] 

 Also, in HEVC described in Non-Patent Literature 1, it is assumed that the 

level is defined in an entire image (picture) unit, and definition of a parameter of the 25 

level is also performed in the entire image (picture) unit.  Therefore, when the level 

is defined in a partial region unit described above, definition of the parameter of the 

level for the partial region is also performed, and the definition may be assigned 

(parameter mapping is performed) to definition of the level of the entire image 

(picture) unit. 30 

[0116] 
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 For example, when the independently decodable partial region has a 

rectangular shape, the parameter of the level for the partial region is defined.  The 

definition of the level of the entire image (picture) unit may be replaced with the 

definition.  In addition, for example, when the independently decodable partial 

region has an �L� shape, a rectangle including the L-shaped partial region is set, the 5 

parameter of the level for the rectangular region is defined, and definition of the level 

of the entire image (picture) unit may be replaced with the definition. 

[0117] 

 For example, in FIG. 22, when the independently decodable partial region 

includes the set of identification information (mcts_id[0]) and the set of identification 10 

information (mcts_id[1]), a rectangular region including both of the sets is set, and is 

assigned to a picture (a unit of definition of the parameter of the level).  That is, a 

size W of the rectangular region in a horizontal direction is estimated as 

pic_width_in_luma_samples, a size H of the rectangular region in a vertical direction 

is estimated as pic_height_in_luma_samples, a size WxH of the rectangular region is 15 

estimated as PicSizeInSamplesY, and the parameter of the level for the rectangular 

region may be defined. 

[0118] 

 In this manner, a value of the parameter defined for the rectangular region 

may be mapped with the parameter defined in the picture unit.  Therefore, when 20 

such parameter mapping is performed, it is possible to employ more appropriate 

definition for the independently decodable partial region. 

[0119] 

 Incidentally, when all tiles are independently decodable, it is possible to set 

a level (mcts_level _idc[i]) necessary for decoding the partial region according to a 25 

size of the partial region.  In this case, the size of the partial region may be 

represented by the number of tiles (the number of rows) in a vertical direction and 

the number of tiles (the number of columns) in a horizontal direction of the partial 

region.  Here, �i� denotes the number of correspondence relations between the size 

and the level of the partial region. 30 

[0120] 
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 In the example of A of FIG. 21, in a loop of a 20th row to a 28th row from 

the top, the size and the level of the partial region are associated.  In the loop, 

information (num_mc_tile_columns_minus1[i]) indicating the number of tiles of the 

partial region in a vertical direction is set (a 24th row from the top), and information 

(num_mc_tile_rows_minus1[i]) indicating the number of tiles of the partial region in 5 

a horizontal direction is set (a 25th row from the top). 

[0121] 

 For example, in FIG. 23, in a �0�th correspondence relation in which 

identification information (mcts_level _id[0]) is set, the partial region of 2x2 tiles is 

associated with a level (meta_level _idc[0]).  That is, in the correspondence 10 

relation, a value of information (num_mc_tile_columns_minus1[0]) indicating the 

number of tiles of the partial region in a vertical direction is set to �1,� and 

information (num_mc_tile_rows_minus1[0]) indicating the number of tiles of the 

partial region in a horizontal direction is set to �1.�  When such information is set, 

in addition to the fact that the number of tiles of the partial region corresponding to 15 

the level (meta_level _idc[0]) is 4, a shape (a rectangle of two vertical tiles x two 

horizontal tiles) of the partial region is also shown. 

[0122] 

 For example, in FIG. 23, in a �1�st correspondence relation in which 

identification information (mcts_level _id[1]) is set, the partial region of 4x4 tiles is 20 

associated with a level (meta_level _idc[1]).  That is, in the correspondence 

relation, a value of information (num_mc_tile_columns_minus1[1]) indicating the 

number of tiles of the partial region in a vertical direction is set to �3,� and 

information (num_mc_tile_rows_minus1[1]) indicating the number of tiles of the 

partial region in a horizontal direction is set to �3.�  When such information is set, 25 

in addition to the fact that the number of tiles of the partial region corresponding to 

the level (meta_level _idc[1]) is 16, a shape (a rectangle of four vertical tiles x four 

horizontal tiles) of the partial region is also shown. 

[0123] 

 In this manner, it is possible to increase convenience of information for 30 

associating the partial region with the level.  For example, a terminal configured to 
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acquire and display a partial image thereof determines whether the partial region is 

horizontally long based on the information.  When the partial region is horizontally 

long, it is possible to adjust an aspect ratio of a display image such as display by 

inserting a black band on the top and bottom more easily. 

[0124] 5 

<Other example 2 of setting decoding load definition information> 

 When all tiles are independently decodable, a maximum value (max_level 

_idc) of a level of a tile unit in the picture may be set.  That is, one tile is set as one 

set, a maximum value in the picture of the level set for each set may be set.  An 

exemplary syntax in this case is described in A of FIG. 24.  In addition, an example 10 

of semantics in this case is described in B of FIG. 24. 

[0125] 

 In the example of A of FIG. 24, in a 21st row from the top, a maximum 

value (max_level _idc) of the level in the picture is set.  As exemplified in FIG. 26, 

the level is a level that is set for the set composed of one tile.  For example, in FIG. 15 

26, a maximum value of the level set for each set of 60 sets (60 tiles) in total 

including 6 vertical sets (6 tiles) x 10 horizontal sets (10 tiles) in the picture is set as 

max_level _idc. 

[0126] 

 The number of tiles segmented from the entire image is determined by the 20 

application.  Although the number of tiles corresponding to each level is not 

entirely defined, the application can sufficiently accurately determine the number of 

tiles that can be segmented (can perform a process such as decoding) based on the 

maximum value (max_level _idc) of the level. 

[0127] 25 

 That is, instead of entirely defining the number of tiles corresponding to 

each level, when only a maximum value (max_level _idc) of the level set for each set 

(that is, for each tile) composed of one tile is set in the picture, the application may 

control the number of segmented tiles based on the setting so that the process such as 

decoding does not fail. 30 

[0128] 
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 Therefore, in this manner, compared to when the number of tiles 

corresponding to each level is entirely defined, a syntax of all tiles can be simplified 

and a load of the process can be reduced.  In addition, compared to when the 

number of tiles corresponding to each level is entirely defined, an amount of 

information to be transmitted can be reduced and coding efficiency can increase. 5 

[0129] 

 Also, as exemplified in A of FIG. 24, in a 17th row from the top, a level 

(mcts_level _idc[i]) for each partial region is set.  That is, as exemplified in A of 

FIG. 25, when there are two independently decodable sets, a set to which 

identification information (mcts_id[0]) is assigned and a set to which identification 10 

information (mcts_id[1]) is assigned, it is possible to set a level (mcts_level _idc[i]) 

for each set. 

[0130] 

 In this case, a rectangular region including the set is set for each set, and 

may be assigned to each picture (a unit of defining the parameter of the level).  For 15 

example, in A of FIG. 25, the rectangular region including the set of identification 

information (mcts_id[0]) is set, a size W of the rectangular region in a horizontal 

direction is estimated as pic_width_in_luma_samples, a size H of the rectangular 

region in a vertical direction is estimated as pic_height_in_luma_samples, a size 

WxH of the rectangular region is estimated as PicSizeInSamplesY, and the parameter 20 

of the level for the rectangular region may be defined.  Similarly, a rectangular 

region including the set of identification information (mcts_id[1]) is set, a size W of 

the rectangular region in a horizontal direction is estimated as 

pic_width_in_luma_samples, a size H of the rectangular region in a vertical direction 

is estimated as pic_height_in_luma_samples, a size WxH of the rectangular region is 25 

estimated as PicSizeInSamplesY, and the parameter of the level for the rectangular 

region may be defined. 

[0131] 

 In this manner, a value of the parameter defined for each rectangular region 

may be mapped with the parameter defined in the picture unit.  Therefore, when 30 

such parameter mapping is performed, it is possible to employ more appropriate 
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definition for each independently decodable partial region. 

[0132] 

 Also, when the independently decodable partial region is formed of a 

plurality of rectangular regions, a rectangle including all these rectangular regions 

may be set.  For example, in B of FIG. 25, a set of identification information 5 

(mcts_id[0]) includes two rectangular regions, a rectangular region including all of 

the set is set, a size W of the rectangular region in a horizontal direction is estimated 

as pic_width_in_luma_samples, a size H of the rectangular region in a vertical 

direction is estimated as pic_height_in_luma_samples, a size WxH of the rectangular 

region is estimated as PicSizeInSamplesY, and the parameter of the level for the 10 

rectangular region may be defined. 

[0133] 

 In this manner, even when the independently decodable partial region is 

formed of a plurality of rectangular regions, a value of the parameter defined for the 

rectangular region may be mapped with the parameter defined in the picture unit.  15 

Therefore, when such parameter mapping is performed, it is possible to employ more 

appropriate definition of the partial region even if the independently decodable 

partial region is formed of a plurality of rectangular regions. 

[0134] 

<2. Second embodiment> 20 

<Image coding device> 

 Next, a device configured to implement the present technology described 

above and a method thereof will be described.  FIG. 27 is a diagram illustrating an 

image coding device, which is an aspect of an image processing device to which the 

present technology is applied.  An image coding device 100 illustrated in FIG. 27 is 25 

a device configured to perform layered image coding (scalable coding).  As 

illustrated in FIG. 27, the image coding device 100 includes a base layer image 

coding unit 101, an enhancement layer image coding unit 102, a multiplexing unit 

103, and a control unit 104. 

[0135] 30 

 The base layer image coding unit 101 codes a base layer image and 



 

34 

generates a base layer image coding stream.  The enhancement layer image coding 

unit 102 codes an enhancement layer image and generates an enhancement layer 

image coding stream.  The multiplexing unit 103 multiplexes the base layer image 

coding stream generated in the base layer image coding unit 101 and the 

enhancement layer image coding stream generated in the enhancement layer image 5 

coding unit 102, and generates a layered image coding stream.  The multiplexing 

unit 103 transmits the generated layered image coding stream to the decoding side. 

[0136] 

 The control unit 104 performs settings related to all image data, controls the 

base layer image coding unit 101 and the enhancement layer image coding unit 102 10 

based on the settings, and thus controls coding of each of the layers.  In addition, 

the control unit 104 generates the video parameter set (VPS) using the settings, 

supplies the parameter to the multiplexing unit 103, and transmits the parameter to 

the decoding side.  In this case, the video parameter set may be transmitted to be 

included in the layered image coding stream or may be transmitted as data separate 15 

from the layered image coding stream. 

[0137] 

 In addition, when the decoding load definition information or information 

indicating whether the decoding load definition information is set is set in the video 

parameter set (VPS), the control unit 104 collects the decoding load definition 20 

information or the like from the base layer image coding unit 101 and the 

enhancement layer image coding unit 102, and sets the decoding load definition 

information or information indicating whether the decoding load definition 

information is set in the video parameter set (VPS) based on the information. 

[0138] 25 

 In addition, the base layer image coding unit 101 and the enhancement layer 

image coding unit 102 may exchange decoding load related information, which is 

information on a magnitude of a load of a decoding process, with each other.  For 

example, as exemplified in FIG. 11, when the decoding load definition information 

of a plurality of layers is set, a coding unit of the layer collects decoding load related 30 

information of other layers. 
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[0139] 

<Base layer image coding unit> 

 FIG. 28 is a block diagram illustrating a main configuration example of the 

base layer image coding unit 101 of FIG. 27.  As illustrated in FIG. 28, the base 

layer image coding unit 101 includes an A/D conversion unit 111, a screen 5 

rearrangement buffer 112, a computation unit 113, an orthogonal transform unit 114, 

a quantization unit 115, a reversible coding unit 116, an accumulation buffer 117, an 

inverse quantization unit 118, and an inverse orthogonal transform unit 119.  In 

addition, the base layer image coding unit 101 includes a computation unit 120, a 

loop filter 121, a frame memory 122, a selection unit 123, an intra prediction unit 10 

124, an inter prediction unit 125, a prediction image selection unit 126, and a rate 

control unit 127. 

[0140] 

 The A/D conversion unit 111 performs A/D conversion of input image data 

(base layer image information), and supplies and stores the converted image data 15 

(digital data) in the screen rearrangement buffer 112.  The screen rearrangement 

buffer 112 rearranges images of frames of a stored display order according to an 

order of frames for coding, depending on a group of picture (GOP), and supplies the 

image whose frame order is rearranged to the computation unit 113.  In addition, 

the screen rearrangement buffer 112 supplies the image in which the frame order is 20 

rearranged to the intra prediction unit 124 and the inter prediction unit 125. 

[0141] 

 The computation unit 113 subtracts a prediction image supplied from the 

intra prediction unit 124 or the inter prediction unit 125 through the prediction image 

selection unit 126 from the image read from the screen rearrangement buffer 112, 25 

and outputs difference information thereof to the orthogonal transform unit 114.  

For example, in an image on which intra coding is performed, the computation unit 

113 subtracts a prediction image supplied from the intra prediction unit 124 from the 

image read from the screen rearrangement buffer 112.  In addition, for example, in 

an image on which inter coding is performed, the computation unit 113 subtracts a 30 

prediction image supplied from the inter prediction unit 125 from the image read 
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from the screen rearrangement buffer 112. 

[0142] 

 The orthogonal transform unit 114 performs an orthogonal transform such 

as a discrete cosine transform or a Karhunen-Loève transform on the difference 

information supplied from the computation unit 113.  The orthogonal transform unit 5 

114 supplies a conversion coefficient thereof to the quantization unit 115. 

[0143] 

 The quantization unit 115 quantizes the conversion coefficient supplied 

from the orthogonal transform unit 114.  The quantization unit 115 sets the 

quantization parameter based on information on a target value of a code amount 10 

supplied from the rate control unit 127, and performs quantization thereof.  The 

quantization unit 115 supplies the quantized conversion coefficient to the reversible 

coding unit 116. 

[0144] 

 The reversible coding unit 116 codes the conversion coefficient quantized in 15 

the quantization unit 115 using an arbitrary coding scheme.  Since coefficient data 

is quantized under control of the rate control unit 127, the code amount becomes a 

target value (or approximates a target value) set by the rate control unit 127. 

[0145] 

 In addition, the reversible coding unit 116 acquires information indicating a 20 

mode of intra prediction from the intra prediction unit 124, and acquires information 

indicating a mode of inter prediction or differential motion vector information from 

the inter prediction unit 125.  Further, the reversible coding unit 116 appropriately 

generates a network abstraction layer (NAL) unit of a base layer including a 

sequence parameter set (SPS), a picture parameter set (PPS) and the like. 25 

[0146] 

 The reversible coding unit 116 codes various pieces of information using an 

arbitrary coding scheme and sets the information as a part of coded data (also 

referred to as a �coding stream�) (multiplexes).  The reversible coding unit 116 

supplies and accumulates the coded data obtained by coding to the accumulation 30 

buffer 117. 



 

37 

[0147] 

 Examples of the coding scheme of the reversible coding unit 116 include 

variable-length coding and arithmetic coding.  Examples of the variable-length 

coding include context-adaptive variable length coding (CAVLC) defined in an 

H.264 scheme or the AVC scheme.  Examples of the arithmetic coding include 5 

context-adaptive binary arithmetic coding (CABAC). 

[0148] 

 The accumulation buffer 117 temporarily maintains the coding stream (base 

layer coding stream) supplied from the reversible coding unit 116.  The 

accumulation buffer 117 outputs the maintained base layer coding stream to the 10 

multiplexing unit 103 (FIG. 27) at a predetermined timing.  That is, the 

accumulation buffer 117 also serves as a transmission unit configured to transmit the 

base layer coding stream. 

[0149] 

 In addition, the conversion coefficient quantized in the quantization unit 115 15 

is also supplied to the inverse quantization unit 118.  The inverse quantization unit 

118 performs inverse quantization of the quantized conversion coefficient using a 

method corresponding to quantization by the quantization unit 115.  The inverse 

quantization unit 118 supplies the obtained conversion coefficient to the inverse 

orthogonal transform unit 119. 20 

[0150] 

 The inverse orthogonal transform unit 119 performs an inverse orthogonal 

transform of the conversion coefficient supplied from the inverse quantization unit 

118 using a method corresponding to an orthogonal transform process by the 

orthogonal transform unit 114.  An inverse orthogonal-transformed output (restored 25 

difference information) is supplied to the computation unit 120. 

[0151] 

 The computation unit 120 adds the prediction image from the intra 

prediction unit 124 or the inter prediction unit 125 through the prediction image 

selection unit 126 to the restored difference information, which is an inverse 30 

orthogonal transform result supplied from the inverse orthogonal transform unit 119, 
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and obtains a locally decoded image (decoded image).  The decoded image is 

supplied to the loop filter 121 or the frame memory 122. 

[0152] 

 The loop filter 121 includes a deblocking filter, an adaptation loop filter or 

the like, and performs an appropriate filter process on a reconstructed image supplied 5 

from the computation unit 120.  For example, the loop filter 121 performs a 

deblocking filter process on the reconstructed image and thus removes block 

distortion of the reconstructed image.  In addition, for example, the loop filter 121 

performs a loop filter process on the deblocking filter process result (the 

reconstructed image whose block distortion is removed) using a Wiener filter to 10 

improve image quality.  The loop filter 121 supplies the filter process result 

(hereinafter also referred to as a �decoded image�) to the frame memory 122. 

[0153] 

 Also, the loop filter 121 may further perform any other filter process on the 

reconstructed image.  In addition, the loop filter 121 may supply information on a 15 

filter coefficient or the like used in the filter process to the reversible coding unit 116 

as necessary, and code the information. 

[0154] 

 The frame memory 122 stores the supplied decoded image, and supplies the 

stored decoded image to the selection unit 123 as a reference image at a 20 

predetermined timing. 

[0155] 

 More specifically, the frame memory 122 stores the reconstructed image 

supplied from the computation unit 120 and the decoded image supplied from the 

loop filter 121.  The frame memory 122 supplies the stored reconstructed image to 25 

the intra prediction unit 124 through the selection unit 123 at a predetermined timing 

or based on a request from the outside such as the intra prediction unit 124.  In 

addition, the frame memory 122 supplies the stored decoded image to the inter 

prediction unit 125 through the selection unit 123 at a predetermined timing or based 

on a request from the outside such as the inter prediction unit 125. 30 

[0156] 



 

39 

 The selection unit 123 selects a supply destination of the reference image 

supplied from the frame memory 122.  For example, in intra prediction, the 

selection unit 123 supplies the reference image (a pixel value in a current picture or a 

base layer decoded image) supplied from the frame memory 122 to the intra 

prediction unit 124.  In addition, for example, in inter prediction, the selection unit 5 

123 supplies the reference image (a decoded image other than the current picture of 

an enhancement layer or the base layer decoded image) supplied from the frame 

memory 122 to the inter prediction unit 125. 

[0157] 

 The intra prediction unit 124 performs a prediction process on a current 10 

picture, which is an image of frames of a process target, and generates a prediction 

image.  The intra prediction unit 124 performs the prediction process for each 

predetermined block (using a block as a processing unit).  That is, the intra 

prediction unit 124 generates a prediction image of a current block, which is a 

process target of the current picture.  In this case, the intra prediction unit 124 15 

performs a prediction process (in-screen prediction (also referred to as �intra 

prediction�)) using the reconstructed image supplied from the frame memory 122 

through the selection unit 123 as the reference image.  That is, the intra prediction 

unit 124 generates a prediction image using a pixel value in the periphery of the 

current block included in the reconstructed image.  The peripheral pixel value used 20 

in the intra prediction is a pixel value of a pixel, which has been processed, of the 

current picture.  In the intra prediction (that is, in a method of generating a 

prediction image), a plurality of methods (also referred to as �intra prediction 

modes�) are prepared in advance as candidates.  The intra prediction unit 124 

performs intra prediction in the plurality of intra prediction modes prepared in 25 

advance. 

[0158] 

 The intra prediction unit 124 generates a prediction image in all of the intra 

prediction modes serving as candidates, evaluates a cost function value of each 

prediction image using an input image supplied from the screen rearrangement buffer 30 

112, and selects an optimal mode.  When an optimal intra prediction mode is 
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selected, the intra prediction unit 124 supplies the prediction image generated in the 

optimal mode to the prediction image selection unit 126. 

[0159] 

 In addition, as described above, the intra prediction unit 124 appropriately 

supplies intra prediction mode information indicating an employed intra prediction 5 

mode or the like to the reversible coding unit 116 and codes it. 

[0160] 

 The inter prediction unit 125 performs a prediction process on the current 

picture and generates a prediction image.  The inter prediction unit 125 performs 

the prediction process for each predetermined block (using a block as a processing 10 

unit).  That is, the inter prediction unit 125 generates a prediction image of a current 

block, which is a process target of the current picture.  In this case, the inter 

prediction unit 125 performs the prediction process using image data of the input 

image supplied from the screen rearrangement buffer 112 and image data of the 

decoded image supplied from the frame memory 122 as the reference image.  The 15 

decoded image is an image (a picture other than the current picture) of frames that 

are processed before the current picture.  That is, the inter prediction unit 125 

performs a prediction process (inter-screen prediction (also referred to as �inter 

prediction�)) of generating a prediction image using an image of another picture. 

[0161] 20 

 The inter prediction is performed by motion prediction and motion 

compensation.  More specifically, the inter prediction unit 125 uses the input image 

and the reference image, performs a motion prediction on the current block, and 

detects a motion vector.  Therefore, the inter prediction unit 125 uses the reference 

image, performs a motion compensation process according to the detected motion 25 

vector, and generates a prediction image (inter prediction image information) of the 

current block.  In the inter prediction (that is, in a method of generating a prediction 

image), a plurality of methods (also referred to as �inter prediction modes) are 

prepared in advance as candidates.  The inter prediction unit 125 performs such 

inter prediction in the plurality of inter prediction modes prepared in advance. 30 

[0162] 
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 The inter prediction unit 125 generates a prediction image in all of the inter 

prediction modes serving as candidates.  The inter prediction unit 125 uses the input 

image supplied from the screen rearrangement buffer 112 and information of a 

generated difference motion vector, evaluates a cost function value of each 

prediction image and selects an optimal mode.  When an optimal inter prediction 5 

mode is selected, the inter prediction unit 125 supplies the prediction image 

generated in the optimal mode to the prediction image selection unit 126. 

[0163] 

 When information indicating an employed inter prediction mode or the 

coded data is decoded, the inter prediction unit 125 supplies information necessary 10 

for performing a process in the inter prediction mode or the like to the reversible 

coding unit 116 and codes it.  As necessary information, for example, information 

of a generated difference motion vector or a flag indicating an index of a predicted 

motion vector as predicted motion vector information is exemplified. 

[0164] 15 

 The prediction image selection unit 126 selects a supply source of the 

prediction image supplied to the computation unit 113 or the computation unit 120.  

For example, in intra coding, the prediction image selection unit 126 selects the intra 

prediction unit 124 as the supply source of the prediction image, and supplies the 

prediction image supplied from the intra prediction unit 124 to the computation unit 20 

113 or the computation unit 120.  In addition, for example, in inter coding, the 

prediction image selection unit 126 selects the inter prediction unit 125 as the supply 

source of the prediction image, and supplies the prediction image supplied from the 

inter prediction unit 125 to the computation unit 113 or the computation unit 120. 

[0165] 25 

 The rate control unit 127 controls a rate of the quantization operation of the 

quantization unit 115 based on the code amount of the coded data accumulated in the 

accumulation buffer 117 so that no overflow or underflow occurs. 

[0166] 

 In addition, the frame memory 122 supplies the stored base layer decoded 30 

image to the enhancement layer image coding unit 102. 
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[0167] 

 In addition, as illustrated in FIG. 28, the base layer image coding unit 101 

further includes a header information generating unit 128. 

[0168] 

 The header information generating unit 128 generates header information 5 

such as the sequence parameter set (SPS) or MCTS SEI.  In this case, as described 

in the first embodiment, the header information generating unit 128 performs a 

process of setting the decoding load definition information for defining a magnitude 

of a load of a decoding process of the independently decodable partial region.  For 

example, the header information generating unit 128 may acquire decoding load 10 

related information of the base layer from the reversible coding unit 116 and generate 

the decoding load definition information of the independently decodable partial 

region of the base layer based on the decoding load related information.  In 

addition, the header information generating unit 128 may acquire, for example, 

decoding load related information of the enhancement layer from the enhancement 15 

layer image coding unit 102, and generate the decoding load definition information 

of the independently decodable partial region of the enhancement layer based on the 

decoding load related information. 

[0169] 

 Further, the header information generating unit 128 may supply the 20 

decoding load definition information or the like to the control unit 104, and enable 

settings for the decoding load definition information to be performed in the video 

parameter set. 

[0170] 

<Enhancement layer image coding unit> 25 

 FIG. 29 is a block diagram illustrating a main configuration example of the 

enhancement layer image coding unit 102 of FIG. 27.  As illustrated in FIG. 29, the 

enhancement layer image coding unit 102 basically has the same configuration as the 

base layer image coding unit 101 of FIG. 28. 

[0171] 30 

 That is, as illustrated in FIG. 29, the enhancement layer image coding unit 
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102 includes an A/D conversion unit 131, a screen rearrangement buffer 132, a 

computation unit 133, an orthogonal transform unit 134, a quantization unit 135, a 

reversible coding unit 136, an accumulation buffer 137, an inverse quantization unit 

138, and an inverse orthogonal transform unit 139.  In addition, the enhancement 

layer image coding unit 102 includes a computation unit 140, a loop filter 141, a 5 

frame memory 142, a selection unit 143, an intra prediction unit 144, an inter 

prediction unit 145, a prediction image selection unit 146, and a rate control unit 147. 

[0172] 

 The A/D conversion unit 131 to the rate control unit 147 correspond to and 

perform the same processes as the A/D conversion unit 111 to the rate control unit 10 

127 of FIG. 28.  However, respective units of the enhancement layer image coding 

unit 102 perform a process of coding enhancement layer image information rather 

than the base layer.  Therefore, when processes of the A/D conversion unit 131 to 

the rate control unit 147 are described, the above descriptions of the A/D conversion 

unit 111 to the rate control unit 127 of FIG. 28 may be applied.  However, in this 15 

case, it is necessary that data to be processed be data of the enhancement layer rather 

than data of the base layer.  In addition, it is necessary to appropriately replace a 

processing unit of an input source or an output destination of data with a 

corresponding processing unit among the A/D conversion unit 131 to the rate control 

unit 147 and read it. 20 

[0173] 

 The enhancement layer image coding unit 102 further includes a header 

information generating unit 148. 

[0174] 

 The header information generating unit 148 corresponds to the header 25 

information generating unit 128 of FIG. 28 and performs the same process as the 

header information generating unit 128.  However, the header information 

generating unit 148 performs a process of the enhancement layer rather than the base 

layer. 

[0175] 30 

 Alternatively, when the decoding load definition information of the 
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enhancement layer is also created in the header information generating unit 128 of 

the base layer, the header information generating unit 148 of the enhancement layer 

may be omitted. 

[0176] 

<Header information generating unit> 5 

 FIG. 30 is a diagram illustrating an exemplary configuration of function 

blocks of the header information generating unit 128 of FIG. 28.  In the header 

information generating unit 128, for example, when a program read by a CPU from a 

ROM or the like is executed using a RAM, the above-described process is executed 

and thus various function blocks illustrated in FIG. 30 are implemented. 10 

[0177] 

 As illustrated in FIG. 30, the header information generating unit 128 

includes a decoding load related information acquisition unit 151, an MCTS SEI 

generating unit 152, and an SPS generating unit 153. 

[0178] 15 

 The decoding load related information acquisition unit 151 acquires 

information on a load of the decoding process that is used to generate the decoding 

load definition information of the independently decodable partial region.  As long 

as it is used to generate the decoding load definition information, any content of 

information on a load of the decoding process may be used. 20 

[0179] 

 As described in the first embodiment, the MCTS SEI generating unit 152 

generates MCTS SEI including the decoding load definition information of the 

independently decodable partial region.  That is, the MCTS SEI generating unit 152 

sets the decoding load definition information of the independently decodable partial 25 

region in MCTS SEI.  Content of the decoding load definition information is 

arbitrary.  For example, in the first embodiment, any one or more of various pieces 

of information described with reference to FIGS. 9 to 26 may be included in the 

decoding load definition information.  Also, when a level is defined in a partial 

region unit, the MCTS SEI generating unit 152 also defines a parameter of the level 30 

for the partial region, as described in the first embodiment.  The definition may be 
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assigned (parameter mapping is performed) to definition of the level of the entire 

image (picture) unit. 

[0180] 

 As described in the first embodiment, the SPS generating unit 153 generates 

the sequence parameter set (SPS) including the decoding load definition information 5 

of the independently decodable partial region or information indicating whether the 

decoding load definition information of the independently decodable partial region is 

set in MCTS SEI (also referred to collectively as �information on definition of a 

decoding load�).  That is, the SPS generating unit 153 sets information on definition 

of a decoding load of the independently decodable partial region in the sequence 10 

parameter set (SPS).  Content of the information on definition of a decoding load is 

arbitrary.  For example, in the first embodiment, any one or more of various pieces 

of information described with reference to FIGS. 9 to 26 may be included in the 

decoding load definition information. 

[0181] 15 

 Also, as described in the first embodiment, the decoding load definition 

information of the independently decodable partial region is set only in MCTS SEI, 

and this information may not be set in the sequence parameter set (SPS).  In this 

case, the SPS generating unit 153 may be omitted. 

[0182] 20 

<Flow of image coding processes> 

 Next, a flow of processes executed by the image coding device 100 

described above will be described.  First, an exemplary flow of image coding 

processes will be described with reference to a flowchart of FIG. 31. 

[0183] 25 

 When the image coding process starts, the control unit 104 of the image 

coding device 100 performs settings of entire scalable coding in Step S101. 

[0184] 

 In Step S102, the control unit 104 controls respective units of the base layer 

image coding unit 101 to the multiplexing unit 103 according to settings performed 30 

in Step S101. 
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[0185] 

 In Step S103, the control unit 104 generates a video parameter set (VPS) by 

applying the settings performed in Step S101. 

[0186] 

 In Step S104, the base layer image coding unit 101 codes image data of the 5 

base layer. 

[0187] 

 In Step S105, the enhancement layer image coding unit 102 codes image 

data of the enhancement layer. 

[0188] 10 

 In Step S106, the multiplexing unit 103 multiplexes the base layer image 

coding stream generated in Step S104 and the enhancement layer image coding 

stream generated in Step S105 (that is, bitstreams of the layers), and generates the 

layered image coding stream of one system.  Also, the multiplexing unit 103 

includes the video parameter set (VPS) generated in Step S103 in the layered image 15 

coding stream as necessary.  The multiplexing unit 103 outputs the layered image 

coding stream and transmits the stream to the decoding side. 

[0189] 

 When the process of Step S106 ends, the image coding device 100 ends the 

image coding process.  One picture is processed by such image coding processes.  20 

Therefore, the image coding device 100 repeatedly executes such image coding 

processes for each picture of layered moving image data.  However, processes that 

are not necessarily performed for each picture, for example, the processes of Steps 

S101 to S103, are appropriately omitted. 

[0190] 25 

<Flow of base layer coding processes> 

 Next, in Step S104 of FIG. 31, an exemplary flow of base layer coding 

processes executed by the base layer image coding unit 101 will be described with 

reference to a flowchart of FIG. 32. 

[0191] 30 

 When the base layer coding process starts, the A/D conversion unit 111 of 
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the base layer image coding unit 101 performs A/D conversion of an image of frames 

(picture) of the input moving image in Step S121. 

[0192] 

 In Step S122, the screen rearrangement buffer 112 stores the image on 

which A/D conversion is performed in Step S121, and performs rearrangement 5 

according to an order of coding from a display order of pictures. 

[0193] 

 In Step S123, the intra prediction unit 124 performs an intra prediction 

process in an intra prediction mode. 

[0194] 10 

 In Step S124, the inter prediction unit 125 performs an inter prediction 

process in which motion prediction or motion compensation is performed in the inter 

prediction mode. 

[0195] 

 In Step S125, the prediction image selection unit 126 selects the prediction 15 

image based on a cost function value or the like.  That is, the prediction image 

selection unit 126 selects any of the prediction image generated by intra prediction of 

Step S123 and the prediction image generated by inter prediction of Step S124. 

[0196] 

 In Step S126, the computation unit 113 computes a difference between the 20 

input image whose frame order is rearranged in the process of Step S122 and the 

prediction image selected in the process of Step S125.  That is, the computation unit 

113 generates image data of a difference image between the input image and the 

prediction image.  The image data of the difference image obtained in this manner 

has a smaller amount of data than original image data.  Therefore, compared to 25 

when the image is directly coded, it is possible to compress an amount of data. 

[0197] 

 In Step S127, the orthogonal transform unit 114 performs orthogonal 

transform of the image data of the difference image generated in the process of Step 

S126. 30 

[0198] 
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 In Step S128, the quantization unit 115 uses the quantization parameter 

calculated by the rate control unit 127 and quantizes the orthogonal transform 

coefficient obtained in the process of Step S127. 

[0199] 

 In Step S129, the inverse quantization unit 118 performs inverse 5 

quantization of the coefficient (also referred to as a �quantization coefficient�) 

generated and quantized in the process of Step S128 using a characteristic 

corresponding to a characteristic of the quantization unit 115. 

[0200] 

 In Step S130, the inverse orthogonal transform unit 119 performs an inverse 10 

orthogonal transform of the orthogonal transform coefficient obtained in the process 

of Step S129. 

[0201] 

 In Step S131, the computation unit 120 adds the prediction image selected 

in the process of Step S125 to the difference image restored in the process of Step 15 

S130, and thus generates image data of the reconstructed image. 

[0202] 

 In Step S132, the loop filter 121 performs the loop filter process of the 

image data of the reconstructed image generated in the process of Step S131.  

Therefore, block distortion of the reconstructed image or the like is removed. 20 

[0203] 

 In Step S133, the frame memory 122 stores data such as the decoded image 

(the base layer decoded image) obtained in the process of Step S132 or the 

reconstructed image obtained in the process of Step S131. 

[0204] 25 

 In Step S134, the reversible coding unit 116 codes the coefficient obtained 

and quantized in the process of Step S128.  That is, reversible coding such as 

variable-length coding or arithmetic coding is performed on data corresponding to 

the difference image. 

[0205] 30 

 In addition, in this case, the reversible coding unit 116 codes information on 
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a prediction mode of the prediction image selected in the process of Step S125, and 

adds the difference image to the coded data obtained by coding.  That is, the 

reversible coding unit 116 also codes optimal intra prediction mode information 

supplied from the intra prediction unit 124 or information corresponding to the 

optimal inter prediction mode supplied from the inter prediction unit 125 and adds 5 

the result to the coded data. 

[0206] 

 In Step S135, the header information generating unit 128 generates header 

information of various null units or the like.  The generated header information is 

supplied to the reversible coding unit 116 and added to the coded data. 10 

[0207] 

 In Step S136, the accumulation buffer 117 accumulates the coded data (the 

base layer image coding stream) obtained in the processes of Step S134 and Step 

S135.  The base layer image coding stream accumulated in the accumulation buffer 

117 is appropriately read, supplied to the multiplexing unit 103, multiplexed with the 15 

enhancement layer image coding stream, and then is transmitted to the decoding side 

through a transmission path or a recording medium. 

[0208] 

 In Step S137, the rate control unit 127 controls a rate of the quantization 

operation of the quantization unit 115 based on the code amount (an amount of 20 

generated codes) of the coded data accumulated in the accumulation buffer 117 in the 

process of Step S136 so that no overflow or underflow occurs.  In addition, the rate 

control unit 127 supplies information on the quantization parameter to the 

quantization unit 115. 

[0209] 25 

 When the process of Step S137 ends, the base layer coding process ends, 

and the process returns to FIG. 31. 

[0210] 

<Flow of enhancement layer coding processes> 

 Next, in Step S105 of FIG. 31, an exemplary flow of enhancement layer 30 

coding processes executed by the enhancement layer image coding unit 102 will be 
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described with reference to a flowchart of FIG. 33. 

[0211] 

 Respective processes (Steps S141 to S157) of the enhancement layer coding 

processes correspond to respective processes (Steps S121 to S137) of the base layer 

coding processes, and are executed basically in the same manner as these processes.  5 

While the processes of the base layer coding processes are performed on the base 

layer, respective processes (Steps S141 to S157) of the enhancement layer coding 

processes are performed on the enhancement layer. 

[0212] 

 In addition, when the decoding load definition information of the 10 

independently decodable partial region is set only in the base layer, settings of the 

decoding load definition information may be omitted in Step S155. 

[0213] 

 When the process of Step S157 ends, the enhancement layer coding process 

ends, and the process returns to FIG. 31. 15 

[0214] 

<Flow of header generation processes> 

 Next, an exemplary flow of header generation processes executed in Step 

S135 of FIG. 32 will be described with reference to a flowchart of FIG. 34. 

[0215] 20 

 When the header generation process starts, the header information 

generating unit 128 generates various pieces of header information, for example, a 

sequence parameter set (SPS), SEI, a picture parameter set (PPS), and a slice header 

(SliceHeader) in Step S161. 

[0216] 25 

 In Step S162, the decoding load related information acquisition unit 151 

acquires decoding load related information, which is information on a load of a 

decoding process of the partial region, necessary for generating the decoding load 

definition information of the independently decodable partial region.  Additionally, 

when the decoding load definition information of the enhancement layer is set, 30 

decoding load related information is also acquired from the enhancement layer.  As 
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long as it is used to generate the decoding load definition information, any content of 

the decoding load related information may be used. 

[0217] 

 In Step S163, the MCTS SEI generating unit 152 sets the decoding load 

definition information of the partial region in MCTS SEI of the independently 5 

decodable partial region generated in Step S161.  For example, the MCTS SEI 

generating unit 152 sets the decoding load definition information, as described with 

reference to syntaxes of FIGS. 9 to 26 in the first embodiment. 

[0218] 

 For example, as illustrated in FIG. 10, when the independently decodable 10 

partial region includes a plurality of sets (a plurality of tiles), the MCTS SEI 

generating unit 152 uses decoding load related information of each tile, and sets 

decoding load related information for each set.  In addition, the MCTS SEI 

generating unit 152 may use decoding load related information of each tile and set 

the decoding load definition information of the entire partial region. 15 

[0219] 

 Also, when there are a plurality of independently decodable partial regions, 

the MCTS SEI generating unit 152 may set the decoding load definition information 

for each partial region.  Content of the decoding load definition information is 

arbitrary.  For example, in the first embodiment, any one or more of various pieces 20 

of information described with reference to FIGS. 9 to 26 may be included in the 

decoding load definition information. 

[0220] 

 In Step S164, the SPS setting unit 153 sets the decoding load definition 

information of the independently decodable partial region, or information (also 25 

referred to as �information on definition of a decoding load�) indicating whether the 

decoding load definition information of the partial region is set in MCTS SEI in the 

sequence parameter set (SPS) generated in Step S161.  Content of the information 

on definition of a decoding load is arbitrary.  For example, in the first embodiment, 

any one or more of various pieces of information described with reference to FIGS. 9 30 

to 26 may be included in the decoding load definition information. 
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[0221] 

 When the process of Step S164 ends, the header information generating 

process ends and the process returns to FIG. 32. 

[0222] 

 Also, as described in the first embodiment, the decoding load definition 5 

information of the independently decodable partial region is set only in MCTS SEI, 

and this information may not be set in the sequence parameter set (SPS).  In this 

case, the process of Step S164 may be omitted. 

[0223] 

 In addition, in Step S163, when a level is defined in a partial region unit, the 10 

MCTS SEI generating unit 152 also defines a parameter of the level for the partial 

region, as described in the first embodiment.  The definition may be assigned to 

definition of the level of the entire image (picture) unit (parameter mapping is 

performed). 

[0224] 15 

 The header information set as described above is supplied to the reversible 

coding unit 116 and included in the coded data. 

[0225] 

 When the respective processes are executed in this manner, the image 

coding device 100 can recognize performance necessary for decoding more 20 

accurately. 

[0226] 

 Also, when the decoding load definition information of the independently 

decodable partial region is set in the enhancement layer, the header information 

generating unit 148 may be executed as described with reference to the flowchart of 25 

FIG. 34.  On the other hand, when no decoding load definition information is set, 

only the process of Step S161 of FIG. 34 may be executed. 

[0227] 

<3. Third embodiment> 

<Image decoding device> 30 

 Next, decoding of the coded data coded as described above will be 
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described.  FIG. 35 is a block diagram illustrating a main configuration example of 

an image decoding device corresponding to the image coding device 100, which is an 

aspect of an image processing device to which the present technology is applied.  

An image decoding device 200 illustrated in FIG. 35 decodes coded data generated 

by the image coding device 100 using a decoding method corresponding to the 5 

coding method (that is, hierarchically decodes coded data that is hierarchically 

coded).  As illustrated in FIG. 35, the image decoding device 200 includes a 

demultiplexing unit 201, a base layer image decoding unit 202, an enhancement layer 

image decoding unit 203, and a control unit 204. 

[0228] 10 

 The demultiplexing unit 201 receives the layered image coding stream in 

which the base layer image coding stream and the enhancement layer image coding 

stream transmitted from the coding side are multiplexed, demultiplexes the received 

stream, and extracts the base layer image coding stream and the enhancement layer 

image coding stream.  The base layer image decoding unit 202 decodes the base 15 

layer image coding stream extracted by the demultiplexing unit 201 and obtains the 

base layer image.  The enhancement layer image decoding unit 203 decodes the 

enhancement layer image coding stream extracted by the demultiplexing unit 201 

and obtains the enhancement layer image. 

[0229] 20 

 The control unit 204 analyzes the video parameter set (VPS) supplied from 

the demultiplexing unit 201, and controls the base layer image decoding unit 202 and 

the enhancement layer image decoding unit 203 based on the information (controls 

coding of each of the layers). 

[0230] 25 

 In addition, the control unit 204 acquires the analysis result of the decoding 

load definition information of the header information from the base layer image 

decoding unit 202 and the enhancement layer image decoding unit 203, and controls 

operations of respective processing units of the image decoding device 200 according 

to the analysis result. 30 

[0231] 
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<Base layer image decoding unit> 

 FIG. 36 is a block diagram illustrating a main configuration example of the 

base layer image decoding unit 202 of FIG. 35.  As illustrated in FIG. 36, the base 

layer image decoding unit 202 includes an accumulation buffer 211, a reversible 

decoding unit 212, an inverse quantization unit 213, an inverse orthogonal transform 5 

unit 214, a computation unit 215, a loop filter 216, a screen rearrangement buffer 

217, and a D/A conversion unit 218.  In addition, the base layer image decoding 

unit 202 includes a frame memory 219, a selection unit 220, an intra prediction unit 

221, an inter prediction unit 222, and a prediction image selection unit 223. 

[0232] 10 

 The accumulation buffer 211 also serves as a reception unit configured to 

receive the transmitted coded data (the base layer image coding stream supplied from 

the demultiplexing unit 201).  The accumulation buffer 211 receives and 

accumulates the transmitted coded data, and supplies the coded data to the reversible 

decoding unit 212 at a predetermined timing.  Information necessary for decoding 15 

such as prediction mode information is added to the coded data. 

[0233] 

 The reversible decoding unit 212 decodes the information that is supplied by 

the accumulation buffer 211 and coded by the reversible coding unit 116 using a 

decoding scheme corresponding to the coding scheme.  The reversible decoding 20 

unit 212 supplies the quantized coefficient data of the difference image obtained by 

decoding to the inverse quantization unit 213. 

[0234] 

 In addition, the reversible decoding unit 212 determines whether the intra 

prediction mode or the inter prediction mode is selected as an optimal prediction 25 

mode, and supplies information on the optimal prediction mode in a mode that is 

determined to have been selected between the intra prediction unit 221 and the inter 

prediction unit 222.  That is, for example, when the intra prediction mode is 

selected as the optimal prediction mode on the coding side, the information on the 

optimal prediction mode (intra prediction mode information) is supplied to the intra 30 

prediction unit 221.  In addition, for example, when the inter prediction mode is 
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selected as the optimal prediction mode on the coding side, the information on the 

optimal prediction mode (inter prediction mode information) is supplied to the inter 

prediction unit 222. 

[0235] 

 Further, the reversible decoding unit 212 extracts information necessary for 5 

inverse quantization, for example, a quantization matrix or a quantization parameter, 

from the coded data, and supplies the information to the inverse quantization unit 

213. 

[0236] 

 The inverse quantization unit 213 performs inverse quantization of the 10 

quantized coefficient data obtained by decoding of the reversible decoding unit 212 

using a scheme corresponding to a quantization scheme of the quantization unit 115.  

Also, the inverse quantization unit 213 is the same processing unit as the inverse 

quantization unit 118.  The inverse quantization unit 213 supplies the obtained 

coefficient data (the orthogonal transform coefficient) to the inverse orthogonal 15 

transform unit 214. 

[0237] 

 The inverse orthogonal transform unit 214 performs an inverse orthogonal 

transform of the orthogonal transform coefficient supplied from the inverse 

quantization unit 213 using a scheme corresponding to an orthogonal transform 20 

scheme of the orthogonal transform unit 114 as necessary.  Also, the inverse 

orthogonal transform unit 214 is the same processing unit as the inverse orthogonal 

transform unit 119. 

[0238] 

 According to the inverse orthogonal transform process, the image data of 25 

the difference image is restored.  The restored image data of the difference image 

corresponds to the image data of the difference image before an orthogonal transform 

is performed on the coding side.  In the following, the restored image data of the 

difference image obtained by the inverse orthogonal transform process of the inverse 

orthogonal transform unit 214 is also referred to as �decoded residual data.�  The 30 

inverse orthogonal transform unit 214 supplies the decoded residual data to the 
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computation unit 215.  In addition, the image data of the prediction image is 

supplied from the intra prediction unit 221 or the inter prediction unit 222 to the 

computation unit 215 through the prediction image selection unit 223. 

[0239] 

 The computation unit 215 uses the decoded residual data and the image data 5 

of the prediction image, and obtains the image data of the reconstructed image in 

which the difference image and the prediction image are added.  The reconstructed 

image corresponds to the input image before the prediction image is subtracted by 

the computation unit 113.  The computation unit 215 supplies the reconstructed 

image to the loop filter 216. 10 

[0240] 

 The loop filter 216 appropriately performs the loop filter process including 

the deblocking filter process or an adaptive loop filter process on the supplied 

reconstructed image, and generates the decoded image.  For example, the loop filter 

216 performs the deblocking filter process on the reconstructed image and thus 15 

removes block distortion.  In addition, for example, the loop filter 216 performs the 

loop filter process on the deblocking filter process result (the reconstructed image 

whose block distortion is removed) using a Wiener filter to improve image quality. 

[0241] 

 Also, a type of the filter process performed by the loop filter 216 is 20 

arbitrary, and a filter process other than the above-described process may be 

performed.  In addition, the loop filter 216 may perform the filter process using the 

filter coefficient supplied from the image coding device.  Further, the loop filter 216 

may omit such a filter process and output input data without the filter process. 

[0242] 25 

 The loop filter 216 supplies the decoded image (or the reconstructed image), 

which is the filter process result, to the screen rearrangement buffer 217 and the 

frame memory 219. 

[0243] 

 The screen rearrangement buffer 217 rearranges an order of frames of the 30 

decoded image.  That is, the screen rearrangement buffer 217 rearranges the image 
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of frames rearranged in a coding order by the screen rearrangement buffer 112 

according to an original display order.  That is, the screen rearrangement buffer 217 

stores the image data of the decoded image of frames supplied in the coding order in 

this order, reads the image data of the decoded image of frames stored in the coding 

order, and supplies the result to the D/A conversion unit 218 in the display order.  5 

The D/A conversion unit 218 performs D/A conversion of the decoded image (digital 

data) of frames supplied from the screen rearrangement buffer 217, and outputs and 

displays the result on a display (not illustrated) as analog data. 

[0244] 

 The frame memory 219 stores the supplied decoded image, and supplies the 10 

stored decoded image to the intra prediction unit 221 or the inter prediction unit 222 

through the selection unit 220 as the reference image at a predetermined timing or 

based on a request from the outside such as the intra prediction unit 221 or the inter 

prediction unit 222. 

[0245] 15 

 The intra prediction mode information or the like is appropriately supplied 

to the intra prediction unit 221 from the reversible decoding unit 212.  The intra 

prediction unit 221 performs intra prediction in the intra prediction mode (optimal 

intra prediction mode) used in the intra prediction unit 124, and generates the 

prediction image.  In this case, the intra prediction unit 221 performs intra 20 

prediction using the image data of the reconstructed image supplied from the frame 

memory 219 through the selection unit 220.  That is, the intra prediction unit 221 

uses the reconstructed image as the reference image (peripheral pixel).  The intra 

prediction unit 221 supplies the generated prediction image to the prediction image 

selection unit 223. 25 

[0246] 

 Optimal prediction mode information, motion information or the like is 

appropriately supplied to the inter prediction unit 222 from the reversible decoding 

unit 212.  The inter prediction unit 222 performs inter prediction using the decoded 

image (the reference image) acquired from the frame memory 219 in the inter 30 

prediction mode (optimal inter prediction mode) indicated by the optimal prediction 
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mode information acquired from the reversible decoding unit 212, and generates the 

prediction image. 

[0247] 

 The prediction image selection unit 223 supplies the prediction image 

supplied from the intra prediction unit 221 or the prediction image supplied from the 5 

inter prediction unit 222 to the computation unit 215.  Therefore, in the computation 

unit 215, the prediction image and the decoded residual data (difference image 

information) from the inverse orthogonal transform unit 214 are added to obtain the 

reconstructed image. 

[0248] 10 

 In addition, the frame memory 219 supplies the stored base layer decoded 

image to the enhancement layer image decoding unit 203. 

[0249] 

 The base layer image decoding unit 202 further includes a header 

information analyzing unit 224.  The header information analyzing unit 224 15 

acquires header information extracted from the coding stream by the reversible 

decoding unit 212, and analyzes the information.  For example, the header 

information analyzing unit 224 analyzes the decoding load definition information 

included in the header information.  The header information analyzing unit 224 

supplies information indicating the analysis result to the control unit 204. 20 

[0250] 

<Enhancement layer image decoding unit> 

 FIG. 37 is a block diagram illustrating a main configuration example of the 

enhancement layer image decoding unit 203 of FIG. 35.  As illustrated in FIG. 37, 

the enhancement layer image decoding unit 203 includes basically the same 25 

configuration as the base layer image decoding unit 202 of FIG. 36. 

[0251] 

 That is, as illustrated in FIG. 37, the enhancement layer image decoding unit 

203 includes an accumulation buffer 231, a reversible decoding unit 232, an inverse 

quantization unit 233, an inverse orthogonal transform unit 234, a computation unit 30 

235, a loop filter 236, a screen rearrangement buffer 237, and a D/A conversion unit 
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238.  In addition, the enhancement layer image decoding unit 203 includes a frame 

memory 239, a selection unit 240, an intra prediction unit 241, an inter prediction 

unit 242, and a prediction image selection unit 243. 

[0252] 

 The accumulation buffer 231 to the prediction image selection unit 243 5 

correspond to and perform the same processes as the accumulation buffer 211 to the 

prediction image selection unit 223 of FIG. 36.  However, respective units of the 

enhancement layer image decoding unit 203 perform a process of coding 

enhancement layer image information rather than the base layer.  Therefore, when 

processes of the accumulation buffer 231 to the prediction image selection unit 243 10 

are described, the above descriptions of the accumulation buffer 211 to the prediction 

image selection unit 223 of FIG. 36 may be applied.  However, in this case, it is 

necessary that data to be processed be data of the enhancement layer rather than data 

of the base layer.  In addition, it is necessary to appropriately replace a processing 

unit of an input source or an output source of data with a corresponding processing 15 

unit of the enhancement layer image decoding unit 203 and read it. 

[0253] 

 Also, the frame memory 239 acquires the base layer decoded image 

supplied from the base layer image decoding unit 202 and stores the image as, for 

example, a long term reference frame.  The base layer decoded image is used as the 20 

reference image of, for example, inter layer prediction, in the prediction process by 

the intra prediction unit 241 or the inter prediction unit 242. 

[0254] 

 The enhancement layer image decoding unit 203 further includes a header 

information analyzing unit 244. 25 

[0255] 

 The reversible decoding unit 232 acquires header information such as the 

sequence parameter set (SPS) or MCTS SEI from the enhancement layer image 

coding stream.  There is a possibility of the decoding load definition information of 

the independently decodable partial region being included in the header information.  30 

The reversible decoding unit 232 supplies the header information to the header 
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information analyzing unit 244. 

[0256] 

 The header information analyzing unit 244 analyzes the decoding load 

definition information of the independently decodable partial region included in the 

supplied header information, and supplies the analysis result to the control unit 204. 5 

[0257] 

 Also, when the decoding load definition information is set only in the base 

layer, the header information analyzing unit 244 of the enhancement layer may be 

omitted. 

[0258] 10 

<Header information analyzing unit> 

 FIG. 38 is a diagram illustrating an exemplary configuration of function 

blocks of the header information analyzing unit 224 of FIG. 36.  In the header 

information analyzing unit 224, for example, when a program read by a CPU from a 

ROM or the like is executed using a RAM, the above-described process is executed 15 

and thus various function blocks illustrated in FIG. 38 are implemented. 

[0259] 

 As illustrated in FIG. 38, the header information analyzing unit 224 includes 

a header information acquisition unit 251, an SPS analyzing unit 252, an MCTS SEI 

analyzing unit 253, a level specifying unit 254, and a providing unit 255. 20 

[0260] 

 The header information acquisition unit 251 acquires various pieces of 

header information supplied from the reversible decoding unit 212.  The SPS 

analyzing unit 252 analyzes the sequence parameter set (SPS) acquired as header 

information by the header information acquisition unit 251.  As described in the 25 

first embodiment, the information on definition of a decoding load of the 

independently decodable partial region is included in the sequence parameter set 

(SPS).  Content of the information on definition of a decoding load is arbitrary.  

For example, in the first embodiment, any one or more of various pieces of 

information described with reference to FIGS. 9 to 26 may be included in the 30 

decoding load definition information. 
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[0261] 

 The MCTS SEI analyzing unit 253 analyzes MCTS SEI acquired as header 

information by the header information acquisition unit 251.  As described in the 

first embodiment, the MCTS SEI includes the decoding load definition information 

of the independently decodable partial region.  Content of the decoding load 5 

definition information is arbitrary.  For example, in the first embodiment, any one 

or more of various pieces of information described with reference to FIGS. 9 to 26 

may be included in the decoding load definition information. 

[0262] 

 The level specifying unit 254 specifies a level necessary for decoding the 10 

independently decodable partial region based on the analysis result of the SPS 

analyzing unit 252 and MCTS SEI.  The providing unit 255 provides the level 

specified by the level specifying unit 254 or information on a load of the decoding 

process corresponding to the level to the control unit 104. 

[0263] 15 

 Also, as described in the first embodiment, when a parameter defined in a 

predetermined region including the partial region is mapped with definition of the 

level of the entire image (picture) unit, the level specifying unit 254 or the providing 

unit 255 may employ the mapping parameter when the level is specified or the level 

is interpreted. 20 

[0264] 

 Also, as described in the first embodiment, the decoding load definition 

information of the independently decodable partial region is set only in MCTS SEI, 

and this information may not be set in the sequence parameter set (SPS).  In this 

case, the SPS analyzing unit 252 may be omitted. 25 

[0265] 

<Flow of image decoding processes> 

 Next, a flow of processes executed by the image decoding device 200 

described above will be described.  First, an exemplary flow of image decoding 

processes will be described with reference to a flowchart of FIG. 39. 30 

[0266] 
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 When the image decoding process starts, in Step S201, the demultiplexing 

unit 201 of the image decoding device 200 demultiplexes the layered image coding 

stream transmitted from the coding side for each layer. 

[0267] 

 In Step S202, the reversible decoding unit 212 extracts the header 5 

information including the decoding load definition information from the base layer 

image coding stream extracted in the process of Step S201. 

[0268] 

 Alternatively, for example, when the decoding load definition information is 

also included in the enhancement layer, the reversible decoding unit 232 similarly 10 

performs the process, and extracts the header information of the enhancement layer. 

[0269] 

 In Step S203, the header information analyzing unit 224 analyzes the header 

information extracted in Step S202, and specifies the level necessary for decoding 

from the decoding load definition information. 15 

[0270] 

 In Step S204, the control unit 204 determines whether the coding stream is 

decodable based on the analysis result of Step S203.  When it is determined that the 

coding stream is decodable, the process advances to Step S205. 

[0271] 20 

 In Step S205, the base layer image decoding unit 202 decodes the base layer 

image coding stream.  In Step S206, the enhancement layer image decoding unit 

203 decodes the enhancement layer image coding stream. 

[0272] 

 When the process of Step S206 ends, the image decoding process ends. 25 

[0273] 

 On the other hand, in Step S204, when it is determined that the coding 

stream is not decodable, the process advances to Step S207.  In this case, in Step 

S207, the control unit 204 performs an error process, which is a predetermined 

process when normal decoding cannot be performed. 30 

[0274] 
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 The error process may be any process.  For example, decoding may be 

forcibly terminated (including being suspended or paused), or a warning such as an 

image or audio may be provided to the user.  In addition, for example, another 

coding stream having a lower level may be acquired and decoding may be restarted.  

Further, for example, occurrence of disorder in the decoded image may be allowed 5 

and the coding stream may be forcibly decoded. 

[0275] 

 When the process of Step S207 ends, the image decoding process ends. 

[0276] 

<Flow of header information analyzing processes> 10 

 Next, an exemplary flow of header information analyzing processes 

executed in Step S203 of FIG. 39 will be described with reference to a flowchart of 

FIG. 40. 

[0277] 

 When the header information analyzing process starts, the SPS analyzing 15 

unit 252 determines whether the sequence parameter set (SPS) is referred to in Step 

S211.  When the information on definition of a decoding load of the independently 

decodable partial region is included in the sequence parameter set (SPS) acquired as 

the header information and it is determined that the sequence parameter set (SPS) is 

referred to, the process advances to Step S212. 20 

[0278] 

 In Step S212, the SPS analyzing unit 252 analyzes the information on 

definition of a decoding load of the independently decodable partial region included 

in the sequence parameter set (SPS).  Content of the information on definition of a 

decoding load is arbitrary.  For example, in the first embodiment, any one or more 25 

of various pieces of information described with reference to FIGS. 9 to 26 may be 

included in the decoding load definition information.  When the analysis ends, the 

process advances to Step S213.  On the other hand, in Step S211, when the 

information on definition of a decoding load of the independently decodable partial 

region is not included in the sequence parameter set (SPS) and it is determined that 30 

the sequence parameter set (SPS) is not referred to, the process advances to Step 
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S213. 

[0279] 

 In Step S213, the MCTS SEI analyzing unit 253 determines whether MCTS 

SEI is referred to.  When the decoding load definition information of the 

independently decodable partial region is set in MCTS SEI acquired as the header 5 

information and it is determined that MCTS SEI is referred to, the process advances 

to Step S214. 

[0280] 

 In Step S214, the MCTS SEI analyzing unit 253 analyzes the decoding load 

definition information of the independently decodable partial region included in 10 

MCTS SEI.  Content of the decoding load definition information is arbitrary.  For 

example, in the first embodiment, any one or more of various pieces of information 

described with reference to FIGS. 9 to 26 may be included in the decoding load 

definition information.  When the analysis ends, the process advances to Step S215.  

On the other hand, in Step S213, when the decoding load definition information of 15 

the independently decodable partial region is not set in MCTS SEI and it is 

determined that MCTS SEI is not referred to, the process advances to Step S215. 

[0281] 

 In Step S215, the level specifying unit 254 specifies a level necessary for 

decoding based on the analysis result of Steps S212 and S214. 20 

[0282] 

 In Step S216, the providing unit 255 provides information indicating the 

level necessary for decoding specified in Step S215 to the control unit 104. 

[0283] 

 When the process of Step S216 ends, the header information analyzing 25 

process ends and the process returns to FIG. 39. 

[0284] 

 Also, as described in the first embodiment, when a parameter defined in a 

predetermined region including the partial region is mapped with definition of the 

level of the entire image (picture) unit, the level specifying unit 254 or the providing 30 

unit 255 may employ the mapping parameter in the process of Step S215 or Step 
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S216. 

[0285] 

 Also, as described in the first embodiment, the decoding load definition 

information of the independently decodable partial region is set only in MCTS SEI, 

and this information may not be set in the sequence parameter set (SPS).  In this 5 

case, the process of Step S211 and Step S212 may be omitted. 

[0286] 

<Flow of base layer decoding processes> 

 When decoding is possible according to the result of determination of 

whether decoding is possible based on the decoding load definition information 10 

described above, the base layer decoding process is executed in Step S205 of FIG. 

39.  An exemplary flow of the base layer decoding processes will be described with 

reference to a flowchart of FIG. 41. 

[0287] 

 When the base layer decoding process starts, in Step S221, the accumulation 15 

buffer 211 of the base layer image decoding unit 202 accumulates the transmitted 

base layer coding stream.  In Step S222, the reversible decoding unit 212 decodes 

the base layer coding stream supplied from the accumulation buffer 211.  That is, 

image data such as an I slice, a P slice, and a B slice coded by the reversible coding 

unit 116 is decoded.  In this case, various pieces of information other than the image 20 

data included in the bitstream such as the header information are also decoded. 

[0288] 

 In Step S223, the inverse quantization unit 213 performs inverse 

quantization of the quantized coefficient obtained in the process of Step S222. 

[0289] 25 

 In Step S224, the inverse orthogonal transform unit 214 performs an inverse 

orthogonal transform on the coefficient that is inverse-quantized in Step S223. 

[0290] 

 In Step S225, the intra prediction unit 221 and the inter prediction unit 222 

perform the prediction process and generate the prediction image.  That is, the 30 

prediction process is performed in the prediction mode, which is determined in the 
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reversible decoding unit 212, applied when coding is performed.  More specifically, 

for example, if intra prediction is applied when coding is performed, the intra 

prediction unit 221 generates the prediction image in the intra prediction mode that is 

set as optimum when coding is performed.  In addition, for example, if inter 

prediction is applied when coding is performed, the inter prediction unit 222 5 

generates the prediction image in the inter prediction mode that is set as optimum 

when coding is performed. 

[0291] 

 In Step S226, the computation unit 215 adds the prediction image generated 

in Step S226 to the difference image obtained by the inverse orthogonal transform in 10 

Step S225.  Therefore, the image data of the reconstructed image is obtained. 

[0292] 

 In Step S227, the loop filter 216 appropriately performs the loop filter 

process including the deblocking filter process or the adaptive loop filter process on 

the image data of the reconstructed image obtained in the process of Step S227. 15 

[0293] 

 In Step S228, the screen rearrangement buffer 217 rearranges frames of the 

reconstructed image on which the filter process is performed in Step S227.  That is, 

an order of frames rearranged when coding is performed is rearranged to an original 

display order. 20 

[0294] 

 In Step S229, the D/A conversion unit 218 performs D/A conversion of the 

image whose frame order is rearranged in Step S228.  The image is output to a 

display (not illustrated) and the image is displayed. 

[0295] 25 

 In Step S230, the frame memory 219 stores data such as the decoded image 

obtained in the process of Step S227 or the reconstructed image obtained in the 

process of Step S226. 

[0296] 

 When the process of Step S230 ends, the base layer decoding process ends 30 

and the process returns to FIG. 39. 
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[0297] 

<Flow of enhancement layer decoding processes> 

 Similar to the base layer decoding process, when decoding is possible 

according to the result of determination of whether decoding is possible based on the 

decoding load definition information described above, the enhancement layer 5 

decoding process is executed in Step S206 of FIG. 39.  An exemplary flow of the 

enhancement layer decoding processes will be described with reference to a 

flowchart of FIG. 42. 

[0298] 

 Respective processes (Steps S241 to S250) of the enhancement layer 10 

decoding processes correspond to respective processes (Steps S221 to S230) of the 

base layer decoding processes of FIG. 41, and are executed basically in the same 

manner as these processes.  While respective processes (Steps S221 to S230) of the 

base layer decoding processes are performed on the base layer, respective processes 

(Steps S241 to S250) of the enhancement layer decoding processes are performed on 15 

the enhancement layer. 

[0299] 

 When the process of Step S250 ends, the enhancement layer decoding 

process ends and the process returns to FIG. 39. 

[0300] 20 

 When the respective processes are executed in this manner, if the image 

decoding device 200 uses the decoding load definition information of the 

independently decodable partial region, it is possible to recognize performance 

necessary for decoding more accurately. 

[0301] 25 

 An application range of the present technology includes applications to all 

image coding devices and image decoding devices capable of coding and decoding 

partial images. 

[0302] 

 In addition, the present technology may be applied to an image coding 30 

device and an image decoding device used to receive image information (a bitstream) 
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compressed by motion compensation and an orthogonal transform such as a discrete 

cosine transform, similarly to, for example, MPEG, or H.26x, through satellite 

broadcast, cable television, the Internet, or network media such as a mobile 

telephone.  In addition, the present technology may be applied to an image coding 

device and an image decoding device used to perform a process in storage media 5 

such as optical and magnetic discs and a flash memory. 

[0303] 

<4. Fourth embodiment> 

<Application to multi-view image encoding and multi-view image decoding> 

 The above-described series of processes can be applied to multi-view image 10 

encoding and multi-view image decoding.  FIG. 43 illustrates an example of a 

multi-view image coding scheme. 

[0304] 

 As illustrated in FIG. 43, a multi-view image includes images having a 

plurality of views.  The plurality of views of the multi-view image include a base 15 

view for which encoding/decoding is performed using only the image of its own 

view without using information of other views and non-base views for which 

encoding/decoding is performed using information of other views.  In 

encoding/decoding of a non-base view, the information of the base view may be used, 

and the information of the other non-base view may be used. 20 

[0305] 

 That is, a reference relation between views in multi-view image coding and 

decoding is similar to a reference relation between layers in layered image coding 

and decoding.  Therefore, in coding and decoding of the multi-view image in FIG. 

43, the above-described method may be applied.  In this manner, similarly to the 25 

multi-view image, it is possible to recognize performance necessary for decoding 

more accurately. 

[0306] 

<Multi-view image encoding device> 

 FIG. 44 is a diagram illustrating a multi-view image encoding device which 30 

performs the above-described multi-view image encoding.  As illustrated in FIG. 44, 
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the multi-view image encoding device 600 has an encoding unit 601, an encoding 

unit 602, and a multiplexing unit 603. 

[0307] 

 The encoding unit 601 encodes a base view image to generate a base view 

image encoded stream.  The encoding unit 602 encodes a non-base view image to 5 

generate a non-base view image encoded stream.  The multiplexing unit 603 

multiplexes the base view image encoded stream generated by the encoding unit 601 

and the non-base view image encoded stream generated by the encoding unit 602 to 

generate a multi-view image encoded stream. 

[0308] 10 

 The base layer image coding unit 101 may be applied as the coding unit 601 

of the multi-view image coding device 600, and the enhancement layer image coding 

unit 102 may be applied as the coding unit 602.  In this manner, it is possible to 

recognize performance necessary for decoding more accurately. 

[0309] 15 

 <Multi-view image decoding device> 

 FIG. 45 is a diagram illustrating a multi-view image decoding device which 

performs the above-described multi-view image decoding.  As illustrated in FIG. 45, 

the multi-view image decoding device 610 has an demultiplexing unit 611, a 

decoding unit 612, and another decoding unit 613. 20 

[0310] 

 The demultiplexing unit 611 demultiplexes the multi-view image encoded 

stream obtained by multiplexing the base view image encoded stream and the non-

base view image encoded stream to extract the base view image encoded stream and 

the non-base view image encoded stream.  The decoding unit 612 decodes the base 25 

view image encoded stream extracted by the demultiplexing unit 611 to obtain the 

base view image.  The decoding unit 613 decodes the non-base view image encoded 

stream extracted by the demultiplexing unit 611 to obtain the non-base view image. 

[0311] 

 The base layer image decoding unit 202 may be applied as the decoding unit 30 

612 of the multi-view image decoding device 610, and the enhancement layer image 
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decoding unit 203 may be applied as the decoding unit 613.  In this manner, it is 

possible to recognize performance necessary for decoding more accurately. 

[0312] 

<5. Fifth embodiment> 

<Computer> 5 

 The above-described series of processes can also be performed by hardware 

and can also be performed by software.  When the series of processes is performed 

by software, a program of the software is installed in a computer.  Here, the 

computer includes a computer embedded in dedicated hardware and, for example, a 

general personal computer capable of various functions through installation of 10 

various programs. 

[0313] 

 FIG. 46 is a block diagram illustrating an example of a hardware 

configuration of the computer performing the above-described series of processes 

according to a program. 15 

[0314] 

 In a computer 800 illustrated in FIG. 46, a central processing unit (CPU) 801, 

a read-only memory (ROM) 802, and a random access memory (RAM) 803 are 

connected mutually via a bus 804. 

[0315] 20 

 An input and output interface 810 is also connected to the bus 804.  An 

input unit 811, an output unit 812, a storage unit 813, a communication unit 814, and 

a drive 815 are connected to the input and output interface 810. 

[0316] 

 The input unit 811 is formed by, for example, a keyboard, a mouse, a 25 

microphone, a touch panel, or an input terminal.  The output unit 812 is formed by, 

for example, a display, a speaker, or an output terminal.  The storage unit 813 is 

formed by, for example, a hard disk, a RAM disk, or a non-volatile memory.  The 

communication unit 814 is formed by, for example, a network interface.  The drive 

815 drives a removable medium 821 such as a magnetic disk, an optical disc, a 30 

magneto-optical disc, or a semiconductor memory. 
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[0317] 

 In the computer having the above-described configuration, for example, the 

CPU 801 performs the above-described processes by loading a program stored in the 

storage unit 813 to the RAM 803 via the input and output interface 810 and the bus 

804 and executing the program.  The RAM 803 also appropriately stores data 5 

necessary for the CPU 801 to perform various processes. 

[0318] 

 For example, a program executed by the computer (the CPU 801) can be 

recorded in the removable medium 821 such as a package medium to be applied.  In 

this case, by mounting the removable medium 821 on the drive 815, the program can 10 

be installed in the storage unit 813 via the input and output interface 810. 

[0319] 

 The program can also be supplied via a wired or wireless transmission 

medium such as a local area network, the Internet, or digital satellite broadcast.  In 

this case, the program can be received by the communication unit 814 to be installed 15 

in the storage unit 813. 

[0320] 

 Further, the program can also be installed in advance in the ROM 802 or the 

storage unit 813. 

[0321] 20 

 Programs executed by the computer may be programs which are processed 

chronologically in the order described in the present specification or may be 

programs which are processed at necessary timings, for example, in parallel or when 

called. 

[0322] 25 

 In the present specification, steps describing a program recorded in a 

recording medium include not only processes which are performed chronologically 

in the described order but also processes which are performed in parallel or 

individually but not chronologically. 

[0323] 30 

 In the present specification, a system means a set of a plurality of 
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constituent elements (devices, modules (components), and the like) and all of the 

constituent elements may be included or may not be included in the same casing.  

Accordingly, a plurality of devices accommodated in separate casings and connected 

via networks and a single device in which a plurality of modules are accommodated 

in a single casing are all systems. 5 

[0324] 

 A configuration described above as a single device (or processing unit) may 

be divided and configured as a plurality of devices (or processing units).  In contrast, 

a configuration described above as a plurality of devices (or processing units) may be 

collected and configured as a single device (or processing unit).  Configurations 10 

other than the above-described configurations may, of course, be added to the 

configurations of the devices (or the processing units).  Further, as long as 

configurations or operations are substantially the same in the entire system, parts of 

the configurations of certain devices (or processing units) may be included in the 

configurations of the other devices (or other processing units). 15 

[0325] 

 The preferred embodiments of the present disclosure have been described 

above with reference to the accompanying drawings, whilst the present disclosure is 

not limited to the above examples, of course.  A person skilled in the art may find 

various alterations and modifications within the scope of the appended claims, and it 20 

should be understood that they will naturally come under the technical scope of the 

present disclosure. 

[0326] 

 For example, in the present technology, it is possible to realize a cloud 

computing configuration in which a single function is shared and processed jointly 25 

by a plurality of devices via networks. 

[0327] 

 Each step described in the above-described flowcharts can be performed by 

a single device and can also be shared and performed by a plurality of devices. 

[0328] 30 

 When a plurality of processes are included in a single step, the plurality of 
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processes included in the single step can be performed by a single device and can 

also be shared and performed by a plurality of devices. 

[0329] 

 The image encoding device and the image decoding device according to the 

above-described embodiments can be applied to various electronic devices such as a 5 

transmitter or a receiver in delivery of satellite broadcast, a wired broadcast such as a 

cable TV, or the Internet and delivery to a terminal by cellular communication, a 

recording device recording an image in a medium such as an optical disc, a magnetic 

disk, or a flash memory, or a reproduction device reproducing an image from the 

storage medium.  Hereinafter, four application examples will be described. 10 

[0330] 

<6. Sixth embodiment> 

<First application example: television receiver> 

 FIG. 47 is a block diagram illustrating an example of a schematic 

configuration of a television device to which the above-described embodiments are 15 

applied.  A television device 900 includes an antenna 901, a tuner 902, a 

demultiplexer 903, a decoder 904, a video signal processing unit 905, a display unit 

906, an audio signal processing unit 907, a speaker 908, an external interface (I/F) 

unit 909, a control unit 910, a user interface (I/F) unit 911, and a bus 912. 

[0331] 20 

 The tuner 902 extracts a signal of a desired channel from a broadcast signal 

received via the antenna 901 and demodulates the extracted signal.  The tuner 902 

then outputs an encoded bit stream obtained through the demodulation to the 

demultiplexer 903.  That is, in the television device 900, the tuner 902 serves as a 

transmission unit configured to receive a coding stream in which an image is coded. 25 

[0332] 

 The demultiplexer 903 demultiplexes a video stream and an audio stream of 

a viewing target program from the encoded bit stream and outputs the demultiplexed 

streams to the decoder 904.  The demultiplexer 903 extracts auxiliary data such as 

an electronic program guide (EPG) from the encoded bit stream and supplies the 30 

extracted data to the control unit 910.  Also, when the coding bitstream is scrambled, 
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the demultiplexer 903 may perform descrambling. 

[0333] 

 The decoder 904 decodes the video stream and the audio stream input from 

the demultiplexer 903.  The decoder 904 outputs video data generated through the 

decoding process to the video signal processing unit 905.  The decoder 904 outputs 5 

audio data generated through the decoding process to the audio signal processing unit 

907. 

[0334] 

 The video signal processing unit 905 reproduces the video data input from 

the decoder 904, and causes a video to be displayed on the display unit 906.  In 10 

addition, the video signal processing unit 905 may cause an application screen 

supplied via the network to be displayed on the display unit 906.  In addition, the 

video signal processing unit 905 may perform an additional process, for example, 

noise elimination, on the video data according to settings.  Further, the video signal 

processing unit 905 may generate an image of a graphical user interface (GUI), for 15 

example, a menu, a button or a cursor, and superimpose the generated image on an 

output image. 

[0335] 

 The display unit 906 is driven by a drive signal supplied from the video 

signal processing unit 905 and displays a video or an image on a video plane of a 20 

display device (for example, a liquid crystal display, a plasma display or an organic 

electro luminescence display (OELD) (organic EL display)). 

[0336] 

 The audio signal processing unit 907 performs a reproducing process such 

as D/A conversion and amplification on audio data input from the decoder 904, and 25 

causes audio to be output from the speaker 908.  In addition, the audio signal 

processing unit 907 may perform an additional process such as noise elimination on 

the audio data. 

[0337] 

 The external interface unit 909 is an interface that connects the television 30 

device 900 and an external device or the network.  For example, the video stream or 
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the audio stream received through the external interface unit 909 may be decoded by 

the decoder 904.  That is, in the television device 900, the external interface unit 

909 serves as a transmission unit configured to receive a coding stream in which an 

image is coded. 

[0338] 5 

 The control unit 910 includes a processor such as a CPU and memories such 

as a RAM and a ROM.  The memories store programs executed by the CPU, 

program data, EPG data, data acquired via a network, and the like.  The programs 

stored in the memories are read and executed by the CPU, for example, when the 

television device 900 is activated.  The CPU controls an operation of the television 10 

device 900, for example, according to an operation signal input from the user 

interface unit 911 by executing a program. 

[0339] 

 The user interface unit 911 is connected to the control unit 910.  The user 

interface unit 911 includes, for example, a button and a switch used by the user to 15 

operate the television device 900, and a reception unit of a remote control signal.  

The user interface unit 911 detects the user�s operation through such a component, 

generates an operation signal and outputs the generated operation signal to the 

control unit 910. 

[0340] 20 

 The bus 912 connects the tuner 902, the demultiplexer 903, the decoder 904, 

the video signal processing unit 905, the audio signal processing unit 907, the 

external interface unit 909 and the control unit 910 to one another. 

[0341] 

 In the television device 900 configured in this manner, the decoder 904 has 25 

functions of the image decoding device 200 according to the above-described 

embodiment.  Accordingly, it is possible to recognize performance necessary for 

decoding the image more accurately in the television device 900. 

[0342] 

<Second application example: mobile telephone> 30 

 FIG. 48 illustrates an exemplary schematic configuration of a mobile 
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telephone to which the above-described embodiment is applied.  A mobile 

telephone 920 includes an antenna 921, a communication unit 922, an audio codec 

923, a speaker 924, a microphone 925, a camera unit 926, an image processing unit 

927, a demultiplexing unit 928, a recording and reproduction unit 929, a display unit 

930, a control unit 931, an operation unit 932, and a bus 933. 5 

[0343] 

 The antenna 921 is connected to the communication unit 922.  The speaker 

924 and the microphone 925 are connected to the audio codec 923.  The operation 

unit 932 is connected to the control unit 931.  The bus 933 connects the 

communication unit 922, the audio codec 923, the camera unit 926, the image 10 

processing unit 927, the demultiplexing unit 928, the recording and reproduction unit 

929, the display unit 930, and the control unit 931 to one another. 

[0344] 

 The mobile telephone 920 performs operations such as transmission and 

reception of audio signals, transmission and reception of electronic mail or image 15 

data, capturing of images, and recording of data in various operation modes such as 

an audio calling mode, a data communication mode, a photographing mode, and a 

video phone mode. 

[0345] 

 In the audio calling mode, an analog audio signal generated by the 20 

microphone 925 is supplied to the audio codec 923.  The audio codec 923 converts 

the analog audio signal into the audio data and performs A/D conversion and 

compression of the converted audio data.  Therefore, the audio codec 923 outputs 

the compressed audio data to the communication unit 922.  The communication unit 

922 codes and modulates the audio data and generates a transmission signal.  25 

Therefore, the communication unit 922 transmits the generated transmission signal to 

a base station (not illustrated) through the antenna 921.  In addition, the 

communication unit 922 amplifies a wireless signal received through the antenna 

921, performs frequency conversion thereon, and acquires a received signal.  

Therefore, the communication unit 922 demodulates and decodes the received signal 30 

to generate audio data, and outputs the generated audio data to the audio codec 923.  
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The audio codec 923 extends the audio data and performs D/A conversion thereon, 

and generates an analog audio signal.  Therefore, the audio codec 923 supplies the 

generated audio signal to the speaker 924 and causes audio to be output. 

[0346] 

 In addition, in the data communication mode, for example, the control unit 5 

931 generates text data of E-mail according to the user�s operation through the 

operation unit 932.  In addition, the control unit 931 causes text to be displayed on 

the display unit 930.  In addition, the control unit 931 generates E-mail data 

according to a transmission instruction by the user through the operation unit 932, 

and outputs the generated E-mail data to the communication unit 922.  The 10 

communication unit 922 codes and modulates the E-mail data and generates a 

transmission signal.  Therefore, the communication unit 922 transmits the generated 

transmission signal to the base station (not illustrated) through the antenna 921.  In 

addition, the communication unit 922 amplifies a wireless signal received through 

the antenna 921, performs frequency conversion thereon, and acquires a received 15 

signal.  Therefore, the communication unit 922 demodulates and decodes the 

received signal, restores the E-mail data, and outputs the restored E-mail data to the 

control unit 931.  The control unit 931 causes content of E-mail to be displayed on 

the display unit 930 and supplies the E-mail data to the recording and reproduction 

unit 929 and causes the data to be written in the storage medium. 20 

[0347] 

 The recording and reproduction unit 929 includes an arbitrary readable and 

writable storage medium.  For example, the storage medium may be a built-in 

storage medium such as a RAM or a flash memory, or a storage medium of an 

external mounting type such as a hard disk, a magnetic disk, a magneto optical disk, 25 

an optical disc, a Universal Serial Bus (USB) memory or a memory card. 

[0348] 

 In addition, in the photographing mode, for example, the camera unit 926 

captures an image of a subject, generates image data, and outputs the generated 

image data to the image processing unit 927.  The image processing unit 927 codes 30 

the image data input from the camera unit 926, supplies the coding stream to the 
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recording and reproduction unit 929, and causes the stream to be written in the 

storage medium. 

[0349] 

 Further, in an image display mode, the recording and reproduction unit 929 

reads the coding stream recorded in the storage medium and outputs the read stream 5 

to the image processing unit 927.  The image processing unit 927 decodes the 

coding stream input from the recording and reproduction unit 929, supplies the image 

data to the display unit 930, and causes the image to be displayed. 

[0350] 

 In addition, in the television phone mode, for example, the demultiplexing 10 

unit 928 multiplexes the video stream coded by the image processing unit 927 and 

the audio stream input from the audio codec 923 and outputs the multiplexed stream 

to the communication unit 922.  The communication unit 922 codes and modulates 

the stream and generates a transmission signal.  Therefore, the communication unit 

922 transmits the generated transmission signal to the base station (not illustrated) 15 

through the antenna 921.  In addition, the communication unit 922 amplifies a 

wireless signal received through the antenna 921, performs frequency conversion 

thereon, and acquires a received signal.  The coding bitstream may be included in 

the transmission signal and the received signal.  Therefore, the communication unit 

922 demodulates and decodes the received signal, restores the stream, and outputs 20 

the restored stream to the demultiplexing unit 928.  The demultiplexing unit 928 

separates the video stream and the audio stream from the input stream, and outputs 

the video stream to the image processing unit 927 and the audio stream to the audio 

codec 923.  The image processing unit 927 decodes the video stream and generates 

the video data.  The video data is supplied to the display unit 930, and a series of 25 

images is displayed on the display unit 930.  The audio codec 923 extends the audio 

stream and performs D/A conversion thereon, and generates an analog audio signal.  

Therefore, the audio codec 923 supplies the generated audio signal to the speaker 

924 and causes audio to be output. 

[0351] 30 

 In the mobile telephone 920 configured in this manner, the image 
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processing unit 927 has functions of the image coding device 100 or the image 

decoding device 200 according to the above-described embodiment.  Accordingly, 

it is possible to recognize performance necessary for decoding more accurately in the 

mobile telephone 920. 

[0352] 5 

<Third application example: recording and reproduction device> 

 FIG. 49 illustrates an exemplary schematic configuration of a recording and 

reproduction device to which the above-described embodiment is applied.  A 

recording and reproduction device 940 codes, for example, received audio data and 

video data of a broadcast program, and records the result in the recording medium.  10 

In addition, the recording and reproduction device 940 may code the audio data and 

video data acquired from, for example, another device and record the result in the 

recording medium.  In addition, the recording and reproduction device 940 

reproduces data recorded in the recording medium through a monitor and a speaker 

according to, for example, the user�s instruction.  In this case, the recording and 15 

reproduction device 940 decodes the audio data and the video data. 

[0353] 

 The recording and reproduction device 940 includes a tuner 941, an external 

interface (I/F) unit 942, an encoder 943, a hard disk drive (HDD) 944, a disk drive 

945, a selector 946, a decoder 947, an on-screen display (OSD) 948, a control unit 20 

949, and a user interface (I/F) unit 950. 

[0354] 

 The tuner 941 extracts a desired channel signal from a broadcast signal 

received through the antenna (not illustrated), and demodulates the extracted signal.  

Therefore, the tuner 941 outputs the coding bitstream obtained by demodulation to 25 

the selector 946.  That is, the tuner 941 serves as a transmission unit in the 

recording and reproduction device 940. 

[0355] 

 The external interface unit 942 is an interface that connects the recording 

and reproduction device 940 and the external device or the network.  The external 30 

interface unit 942 may be, for example, an Institute of Electrical and Electronic 
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Engineers (IEEE) 1394 interface, a network interface, a USB interface, or a flash 

memory interface.  For example, the video data and audio data received through the 

external interface unit 942 are input to the encoder 943.  That is, the external 

interface unit 942 serves as a transmission unit in the recording and reproduction 

device 940. 5 

[0356] 

 When the video data and audio data input from the external interface unit 

942 are not coded, the encoder 943 codes the video data and the audio data.  

Therefore, the encoder 943 outputs the coding bitstream to the selector 946. 

[0357] 10 

 The HDD 944 records the coding bitstream in which content data such as a 

video and audio is compressed, various programs and other data in an internal hard 

disk.  In addition, when the video and the audio are reproduced, the HDD 944 reads 

this data from the hard disk. 

[0358] 15 

 The disk drive 945 records and reads data in the installed recording medium.  

The recording medium installed in the disk drive 945 may be, for example, a digital 

versatile disc (DVD) disc (such as a DVD-Video, a DVD-random access memory 

(DVD-RAM), a DVD-Recordable (DVD-R), a DVD-Rewritable (DVD-RW), a 

DVD+Recordable (DVD+R), and a DVD+Rewritable (DVD+RW)) or a Blu-ray 20 

(registered trademark) disc. 

[0359] 

 When a video and audio are recorded, the selector 946 selects the coding 

bitstream input from the tuner 941 or the encoder 943, and outputs the selected 

coding bitstream to the HDD 944 or the disk drive 945.  In addition, when a video 25 

and audio are reproduced, the selector 946 outputs the coding bitstream input from 

the HDD 944 or the disk drive 945 to the decoder 947. 

[0360] 

 The decoder 947 decodes the coding bitstream and generates video data and 

audio data.  Therefore, the decoder 947 outputs the generated video data to the OSD 30 

948.  In addition, the decoder 947 outputs the generated audio data to an external 
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speaker. 

[0361] 

 The OSD 948 reproduces the video data input from the decoder 947 and 

displays a video.  In addition, the OSD 948 may superimpose an image of a GUI, 

for example, a menu, a button or a cursor, on the video to be displayed. 5 

[0362] 

 The control unit 949 includes a processor such as a CPU and memories such 

as a RAM and a ROM.  The memories store programs executed by the CPU, 

program data, and the like.  The programs stored in the memories are read and 

executed by the CPU, for example, when the recording and reproduction device 940 10 

is activated.  The CPU controls an operation of the recording and reproduction 

device 940, for example, according to an operation signal input from the user 

interface unit 950 by executing a program. 

[0363] 

 The user interface unit 950 is connected to the control unit 949.  The user 15 

interface unit 950 includes, for example, a button and a switch used by the user to 

operate the recording and reproduction device 940, and a reception unit of a remote 

control signal.  The user interface unit 950 detects the user�s operation through such 

a component, generates an operation signal and outputs the generated operation 

signal to the control unit 949. 20 

[0364] 

 In the recording and reproduction device 940 configured in this manner, the 

encoder 943 has functions of the image coding device 100 according to the above-

described embodiment.  In addition, the decoder 947 has functions of the image 

decoding device 200 according to the above-described embodiment.  Accordingly, 25 

it is possible to recognize performance necessary for decoding the image more 

accurately in the recording and reproduction device 940. 

[0365] 

<Fourth application example: imaging device> 

 FIG. 50 illustrates an exemplary schematic configuration of an imaging 30 

device to which the above-described embodiment is applied.  An imaging device 
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960 generates an image captured of a subject, codes image data, and records the data 

in the recording medium. 

[0366] 

 The imaging device 960 includes an optical block 961, an imaging unit 962, 

a signal processing unit 963, an image processing unit 964, a display unit 965, an 5 

external interface (I/F) unit 966, a memory unit 967, a media drive 968, an OSD 969, 

a control unit 970, a user interface (I/F) unit 971, and a bus 972. 

[0367] 

 The optical block 961 is connected to the imaging unit 962.  The imaging 

unit 962 is connected to the signal processing unit 963.  The display unit 965 is 10 

connected to the image processing unit 964.  The user interface unit 971 is 

connected to the control unit 970.  The bus 972 connects the image processing unit 

964, the external interface unit 966, the memory unit 967, the media drive 968, the 

OSD 969, and the control unit 970 to one another. 

[0368] 15 

 The optical block 961 includes a focus lens and an aperture mechanism.  

The optical block 961 causes an optical image of the subject to be formed on an 

imaging plane of the imaging unit 962.  The imaging unit 962 includes an image 

sensor such as a charge coupled device (CCD) or a complementary metal oxide 

semiconductor (CMOS), and converts the optical image formed on the imaging plane 20 

into an image signal as an electrical signal by photoelectric conversion.  Therefore, 

the imaging unit 962 outputs the image signal to the signal processing unit 963. 

[0369] 

 The signal processing unit 963 performs various camera signal processes 

such as knee correction, gamma correction, and color correction on the image signal 25 

input from the imaging unit 962.  The signal processing unit 963 outputs image data 

after the camera signal process to the image processing unit 964. 

[0370] 

 The image processing unit 964 codes the image data input from the signal 

processing unit 963 and generates coded data.  Therefore, the image processing unit 30 

964 outputs the generated coded data to the external interface unit 966 or the media 
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drive 968.  In addition, the image processing unit 964 decodes the coded data input 

from the external interface unit 966 or the media drive 968 and generates image data.  

Therefore, the image processing unit 964 outputs the generated image data to the 

display unit 965.  In addition, the image processing unit 964 may output the image 

data input from the signal processing unit 963 and cause the image to be displayed on 5 

the display unit 965.  In addition, the image processing unit 964 may superimpose 

the image to be output to the display unit 965 on display data acquired from the OSD 

969. 

[0371] 

 The OSD 969 generates an image of a GUI, for example, a menu, a button 10 

or a cursor, and outputs the generated image to the image processing unit 964. 

[0372] 

 The external interface unit 966 is configured as, for example, a USB input 

and output terminal.  The external interface unit 966 connects the imaging device 

960 and a printer, for example, when the image is printed.  In addition, a drive is 15 

connected to the external interface unit 966 as necessary.  A removable medium, for 

example, a magnetic disk or an optical disc, is installed in the drive, and a program 

read from the removable medium may be installed in the imaging device 960.  

Further, the external interface unit 966 may be configured as a network interface that 

is connected to the network such as the LAN or the Internet.  That is, the external 20 

interface unit 966 serves as a transmission unit in the imaging device 960. 

[0373] 

 The recording medium installed in the media drive 968 may be any readable 

and writable removable medium, for example, a magnetic disk, a magneto optical 

disk, an optical disc, or a semiconductor memory.  In addition, the recording 25 

medium may be fixedly installed in the media drive 968, and a non-portable storage 

unit, for example, a built-in hard disk drive or a solid state drive (SSD), may be 

configured. 

[0374] 

 The control unit 970 includes a processor such as a CPU and memories such 30 

as a RAM and a ROM.  The memories store programs executed by the CPU, 
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program data, and the like.  The programs stored in the memories are read and 

executed by the CPU, for example, when the imaging device 960 is activated.  The 

CPU controls an operation of the imaging device 960, for example, according to an 

operation signal input from the user interface unit 971 by executing a program. 

[0375] 5 

 The user interface unit 971 is connected to the control unit 970.  The user 

interface unit 971 includes, for example, a button and a switch used by the user to 

operate the imaging device 960, and the like.  The user interface unit 971 detects the 

user�s operation through such a component, generates an operation signal and 

outputs the generated operation signal to the control unit 970. 10 

[0376] 

 In the imaging device 960 configured in this manner, the image processing 

unit 964 has functions of the image coding device 100 and the image decoding 

device 200 according to the above-described embodiment.  Accordingly, it is 

possible to recognize performance necessary for decoding more accurately in the 15 

imaging device 960. 

[0377] 

<7. Seventh embodiment> 

<Application example of scalable coding: first system> 

 Next, a detailed use example of scalably coded data that is scalably coded 20 

(layered (image) coding) will be described.  The scalable coding is used to select 

data to be transmitted, for example, as exemplified in FIG. 51. 

[0378] 

 In a data transmission system 1000 illustrated in FIG. 51, a delivery server 

1002 reads scalably coded data stored in a scalably coded data storage unit 1001 and 25 

delivers the data to a terminal device such as a personal computer 1004, an AV 

instrument 1005, a tablet device 1006, or a mobile telephone 1007 via a network 

1003. 

[0379] 

 In this case, the distribution server 1002 selects and transmits coded data of 30 

appropriate quality according to a capability of the terminal device, a communication 
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environment or the like.  Even when the distribution server 1002 transmits 

unnecessarily high quality data, not only may an image of high image quality not be 

obtained in the terminal device, but a delay or an overflow may be caused.  In 

addition, there is concern of a communication band being unnecessarily occupied, 

and a load on the terminal device unnecessarily increasing.  On the other hand, even 5 

when the distribution server 1002 transmits unnecessarily low quality data, there is 

concern of an image of sufficient image quality not being obtained in the terminal 

device.  Therefore, the distribution server 1002 appropriately reads the scalably 

coded data stored in the scalably coded data storage unit 1001 as coded data of 

appropriate quality and transmits the data according to a capability of the terminal 10 

device, a communication environment or the like. 

[0380] 

 For example, the scalably coded data storage unit 1001 stores scalably 

coded data (BL+EL) 1011 that is scalably coded.  The scalably coded data (BL+EL) 

1011 is coded data including both the base layer and the enhancement layer, and is 15 

data from which both the image of the base layer and the image of the enhancement 

layer can be obtained by decoding. 

[0381] 

 The delivery server 1002 selects an appropriate layer according to a 

capability of the terminal device configured to transmit data, a communication 20 

environment or the like, and reads data of the layer.  For example, the delivery 

server 1002 reads the scalably coded data (BL+EL) 1011 of high quality from the 

scalably coded data storage unit 1001 for the personal computer 1004 or the tablet 

device 1006 having a high processing capacity and transmits the data without 

change.  On the other hand, for example, the delivery server 1002 extracts data of 25 

the base layer from the scalably coded data (BL+EL) 1011 for the AV instrument 

1005 or the mobile telephone 1007 having a low processing capacity, and transmits 

the data as scalably coded data (BL) 1012 that has the same content as the scalably 

coded data (BL+EL) 1011 but has lower quality than the scalably coded data 

(BL+EL) 1011. 30 

[0382] 
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 When such scalably coded data is used, since it is possible to easily adjust 

an amount of data, it is possible to suppress a delay or an overflow from occurring, 

and suppress an unnecessary load on the terminal device or a communication 

medium from increasing.  In addition, since redundancy between layers is reduced, 

it is possible to decrease the amount of data in the scalably coded data (BL+EL) 5 

1011, compared to when coded data of each layer is set as separate data.  Therefore, 

it is possible to use a storage area of the scalably coded data storage unit 1001 with 

higher efficiency. 

[0383] 

 Also, similarly to the personal computer 1004 to the mobile telephone 1007, 10 

since various devices can be applied to the terminal device, hardware performance of 

the terminal device is different according to the device.  In addition, since there are 

various applications that are executed by the terminal device, a capability of software 

thereof is different.  Further, as the network 1003 serving as a communication 

medium, any communication channel network including either or both of wired and 15 

wireless communication, for example, the Internet or a local area network (LAN) 

may be applied, and a data transmission capability thereof is different.  Further, the 

capability may be changed according to other communication or the like. 

[0384] 

 Therefore, before data transmission starts, the delivery server 1002 may 20 

perform communication with the terminal device serving as a data transmission 

destination, and obtain information on a capability of the terminal device such as 

hardware performance of the terminal device or performance of the application 

(software) executed by the terminal device, and information on a communication 

environment such as an available bandwidth of the network 1003.  Therefore, the 25 

delivery server 1002 may select an appropriate layer based on the information 

obtained herein. 

[0385] 

 Also, extraction of the layer may be performed in the terminal device.  For 

example, the personal computer 1004 may decode the transmitted scalably coded 30 

data (BL+EL) 1011, display the image of the base layer, or display the image of the 
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enhancement layer.  In addition, for example, after extracting the scalably coded 

data (BL) 1012 of the base layer from the transmitted scalably coded data (BL+EL) 

1011, the personal computer 1004 may store it, transfer it to another device, decode it 

and display the image of the base layer. 

[0386] 5 

 It is needless to say that the scalably coded data storage unit 1001, the 

delivery server 1002, the network 1003, and the number of terminal devices are 

arbitrary.  In addition, while the example in which the delivery server 1002 

transmits data to the terminal device has been described above, the use example is 

not limited thereto.  The data transmission system 1000 may be applied to any 10 

system as long as the system selects and transmits an appropriate layer according to a 

capability of the terminal device, a communication environment or the like when 

coded data that is scalably coded is transmitted to the terminal device. 

[0387] 

 Therefore, similarly to an application to the layered coding and layered 15 

decoding described above with reference to FIGS. 1 to 42, when the present 

technology is applied to the data transmission system 1000 in FIG. 51, it is possible 

to obtain the same effects that were described above with reference to FIGS. 1 to 42. 

[0388] 

<Application example of scalable coding: second system> 20 

 In addition, the scalable coding is used for transmission through a plurality 

of communication media, for example, as exemplified in FIG. 52. 

[0389] 

 In a data transmission system 1100 illustrated in FIG. 52, a broadcast station 

1101 transmits scalably coded data of the base layer (BL) 1121 through terrestrial 25 

broadcast 1111.  In addition, the broadcast station 1101 transmits scalably coded 

data of the enhancement layer (EL) 1122 via any network 1112 formed of either or 

both of wired and wireless communication networks (for example, data is packetized 

and transmitted). 

[0390] 30 

 A terminal device 1102 includes a function of receiving the terrestrial 
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broadcast 1111 that is broadcast from the broadcast station 1101, and receives the 

scalably coded data of the base layer (BL) 1121 transmitted through the terrestrial 

broadcast 1111.  In addition, the terminal device 1102 further includes a 

communication function of performing communication via the network 1112, and 

receives the scalably coded data of the enhancement layer (EL) 1122 transmitted via 5 

the network 1112. 

[0391] 

 The terminal device 1102 decodes the scalably coded data of the base layer 

(BL) 1121 acquired through the terrestrial broadcast 1111 according to, for example, 

the user�s instruction, obtains and stores the image of the base layer, and transmits 10 

the result to other device. 

[0392] 

 In addition, the terminal device 1102 synthesizes the scalably coded data of 

the base layer (BL) 1121 acquired through the terrestrial broadcast 1111 and the 

scalably coded data of the enhancement layer (EL) 1122 acquired via the network 15 

1112 according to, for example, the user�s instruction, obtains scalably coded data 

(B+EL), decodes the data, obtains and stores the image of the enhancement layer, 

and transmits the result to other device. 

[0393] 

 As described above, the scalably coded data may be transmitted through, for 20 

example, a communication medium different for each layer.  Therefore, it is 

possible to deliver a load and suppress a delay or an overflow from occurring. 

[0394] 

 In addition, according to circumstances, a communication medium used for 

transmission may be selected for each layer.  For example, the scalably coded data 25 

of the base layer (BL) 1121 having a relatively large amount of data may be 

transmitted through a communication medium having a wide bandwidth, and the 

scalably coded data of the enhancement layer (EL) 1122 having a relatively small 

amount of data may be transmitted through a communication medium having a 

narrow bandwidth.  In addition, for example, the communication medium for 30 

transmitting the scalably coded data of the enhancement layer (EL) 1122 may be 
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switched to the network 1112 or the terrestrial broadcast 1111 according to an 

available bandwidth of the network 1112.  It is needless to say that this is similar for 

data of any layer. 

[0395] 

 When control is performed in this manner, it is possible to further suppress a 5 

load on data transmission from increasing. 

[0396] 

 It is needless to say that the number of layers is arbitrary, and the number of 

communication media used for transmission is also arbitrary.  In addition, the 

number of terminal devices 1102 serving as a data delivery destination is also 10 

arbitrary.  Further, while the example of broadcast from the broadcast station 1101 

has been described above, the use example is not limited thereto.  The data 

transmission system 1100 may be applied to any system as long as the system 

divides the coded data that is scalably coded into a plurality of pieces of data using a 

layer as a unit, and transmits the data through a plurality of lines. 15 

[0397] 

 Therefore, similarly to an application to the layered coding and layered 

decoding described above with reference to FIGS. 1 to 42, when the present 

technology is applied to the data transmission system 1100 in 43 described above, it 

is possible to obtain the same effects that were described above with reference to 20 

FIGS. 1 to 42. 

[0398] 

<Application example of scalable coding: third system> 

 Also, the scalable coding is used for storing coded data, for example, as 

exemplified in FIG. 53. 25 

[0399] 

 In an imaging system 1200 illustrated in FIG. 53, an imaging device 1201 

scalably codes image data obtained by capturing an image of a subject 1211, and 

supplies the result to a scalably coded data storage device 1202 as scalably coded 

data (BL+EL) 1221. 30 

[0400] 
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 The scalably coded data storage device 1202 stores the scalably coded data 

(BL+EL) 1221 supplied from the imaging device 1201 with quality according to 

circumstances.  For example, at normal times, the scalably coded data storage 

device 1202 extracts data of the base layer from the scalably coded data (BL+EL) 

1221, and stores it as scalably coded data of the base layer (BL) 1222 having a small 5 

amount of data with low quality.  On the other hand, for example, in times of 

significance, the scalably coded data storage device 1202 directly stores the scalably 

coded data (BL+EL) 1221 having a large amount of data with high quality. 

[0401] 

 In this manner, since the scalably coded data storage device 1202 may save 10 

the image with high image quality only as necessary, it is possible to suppress an 

amount of data from increasing and it is possible to increase utilization efficiency of 

a storage area while suppressing a value of an image from decreasing due to image 

quality degradation. 

[0402] 15 

 For example, the imaging device 1201 is a surveillance camera.  When 

there is no monitoring target (for example, an intruder) in a captured image (at 

normal times), since content of the captured image is highly likely to be unimportant, 

reducing an amount of data has a priority and the image data (scalably coded data) is 

stored in low quality.  On the other hand, when a monitoring target is shown in the 20 

captured image as the subject 1211 (in times of significance), since content of the 

captured image is highly likely to be important, image quality has a priority, and the 

image data (scalably coded data) is stored in high quality. 

[0403] 

 Also, the scalably coded data storage device 1202 may determine normal 25 

times and times of significance by, for example, analyzing the image.  

Alternatively, the imaging device 1201 may perform determination and transmit the 

determination result to the scalably coded data storage device 1202. 

[0404] 

 Also, a reference for determining normal times and times of significance is 30 

arbitrary, and content of the image serving as the determination reference is arbitrary.  
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It is needless to say that a condition other than content of the image may be set as the 

determination reference.  For example, the determination reference may be 

switched according to a magnitude, a waveform or the like of recorded audio, 

switched at predetermined time intervals or switched according to an instruction 

from the outside such as the user�s instruction. 5 

[0405] 

 In addition, while the example in which two states, at normal times and in 

times of significance, are switched has been described above, the number of states is 

arbitrary.  For example, three or more states such as normal times, times of slight 

significance, times of significance, and times of great significance may be switched.  10 

However, a maximum number of states to be switched depends on the number of 

layers of the scalably coded data. 

[0406] 

 In addition, the imaging device 1201 may determine the number of layers of 

scalable coding according to the state.  For example, at normal times, the imaging 15 

device 1201 may generate the scalably coded data of the base layer (BL) 1222 

having a small amount of data with low quality and supply the generated data to the 

scalably coded data storage device 1202.  In addition, for example, in times of 

significance, the imaging device 1201 may generate the scalably coded data 

(BL+EL) 1221 of the base layer having a large amount of data with high quality and 20 

supply the generated data to the scalably coded data storage device 1202. 

[0407] 

 While the surveillance camera has been exemplified above, an application 

of the imaging system 1200 is arbitrary, and is not limited to the surveillance camera. 

[0408] 25 

 Therefore, similarly to an application to the layered coding and layered 

decoding described above with reference to FIGS. 1 to 42, when the present 

technology is applied to the imaging system 1200 in FIG. 53, it is possible to obtain 

the same effects that were described above with reference to FIGS. 1 to 42. 

[0409] 30 

 Also, the present technology may be applied to, for example, HTTP 
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streaming such as MPEG DASH through which appropriate data is selected from 

among a plurality of previously prepared pieces of coded data having different 

resolutions in units of segments and is used.  That is, information on coding or 

decoding may be shared among the plurality of pieces of coded data. 

[0410] 5 

<8. Eighth embodiment> 

<Other examples> 

 Although the examples of devices, systems, and the like to which the 

present technology is applied have been described above, the present technology is 

not limited thereto, and can be implemented as any configuration mounted in the 10 

devices or devices constituting the systems, for example, processors in the form of 

system large scale integration (LSI), modules that use a plurality of processors, units 

that use a plurality of modules, sets obtained by further adding other functions to the 

units (i.e., a partial configuration of the devices), and the like. 

[0411] 15 

<Video set> 

 An example in which the present technology is implemented as a set will be 

described with reference to FIG. 54.  FIG. 54 illustrates an example of a schematic 

configuration of a video set to which the present disclosure is applied. 

[0412] 20 

 As electronic apparatuses have gradually become multifunctional in recent 

years, when some configurations of each apparatus are prepared for sale, provision, 

and the like in the stage of development and manufacturing, there are not only cases 

in which such an apparatus is configured to have one function, but also many cases 

in which a plurality of configurations having relevant functions are combined and 25 

implemented as one set with the plurality of functions. 

[0413] 

 The video set 1300 illustrated in FIG. 54 is configured to be multifunctional 

as described above by combining devices having functions of encoding and decoding 

(which may have either or both of the functions) of images with devices having other 30 

functions relating to the foregoing functions. 



 

93 

[0414] 

 As illustrated in FIG. 54, the video set 1300 has a module group including a 

video module 1311, an external memory 1312, a power management module 1313, a 

frontend module 1314 and the like, and devices having relevant functions such as 

connectivity 1321, a camera 1322, a sensor 1323, and the like. 5 

[0415] 

 A module is a form of a component in which several related componential 

functions are gathered to provide a cohesive function.  A specific physical 

configuration is arbitrary; however, it is considered to be an integration in which, for 

example, a plurality of processors each having functions, electronic circuit elements 10 

such as a resistor and a capacitor, and other devices are disposed on a circuit board.  

In addition, making a new module by combining a module with another module, a 

processor, or the like is also considered. 

[0416] 

 In the example of FIG. 54, the video module 1311 is a combination of 15 

configurations with functions relating to image processing, and has an application 

processor, a video processor, a broadband modem 1333, and an RF module 1334. 

[0417] 

 A processor is a semiconductor chip integrated with a configuration having 

predetermined functions using System-On-Chip (SoC), and is also referred to as, for 20 

example, system large scale integration (LSI), or the like.  The configuration having 

a predetermined function may be a logic circuit (hardware configuration), may be, 

along with CPU, a ROM, and a RAM, a program that is executed by using the 

elements (software configuration), or may be a combination of both configurations.  

For example, a processor may have a logic circuit, a CPU, a ROM, a RAM, and the 25 

like and may realize some functions with the logic circuit (hardware configuration), 

or may realize the other functions with a program executed by the CPU (software 

configuration). 

[0418] 

 The application processor 1331 of FIG. 54 is a processor that executes an 30 

application relating to image processing.  The application executed by the 
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application processor 1331 can not only perform an arithmetic process but can also 

control a configuration internal and external to the video module 1311, for example, 

the video processor 1332 when necessary in order to realize predetermined functions. 

[0419] 

 The video processor 1332 is a processor having a function relating to (one 5 

or both of) encoding and decoding of images. 

[0420] 

 The broadband modem 1333 digitally modulates data (a digital signal) 

transmitted through wired or wireless (or both) broadband communication that is 

performed through a broadband line such as the Internet or a public telephone 10 

network, converts the result into an analog signal, and demodulates the analog signal 

received through the broadband communication and converts the result into data 

(digital signal).  The broadband modem 1333 processes any information, for 

example, image data processed by the video processor 1332, a stream in which image 

data is coded, an application program, or setting data. 15 

[0421] 

 The RF module 1334 is a module which performs frequency conversion, 

modulation and demodulation, amplification, a filtering process, and the like on a 

radio frequency (RF) signal transmitted and received via an antenna.  For example, 

the RF module 1334 generates an RF signal by performing frequency conversion and 20 

the like on a baseband signal generated by the broadband modem 1333.  In addition, 

the RF module 1334, for example, generates a baseband signal by performing 

frequency conversion and the like on an RF signal received via the frontend module 

1314. 

[0422] 25 

 Note that, as indicated by the dashed line 1341 in FIG. 54, the application 

processor 1331 and the video processor 1332 may be integrated to constitute one 

processor. 

[0423] 

 The external memory 1312 is a module that is provided outside the video 30 

module 1311, having a storage device used by the video module 1311.  The storage 
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device of the external memory 1312 may be realized with any physical configuration, 

but is generally used when large amounts of data such as image data in units of 

frames are stored, and thus it is desirable to realize the storage device with a 

relatively inexpensive and high-capacity semiconductor memory, for example, a 

dynamic random access memory (DRAM). 5 

[0424] 

 The power management module 1313 manages and controls power supply 

to the video module 1311 (each constituent element inside the video module 1311). 

[0425] 

 The frontend module 1314 is a module which provides the RF module 1334 10 

with a frontend function (serving as a circuit of a transmitting and receiving end on 

an antenna side).  The frontend module 1314 has, for example, an antenna unit 1351, 

a filter 1352, and an amplifying unit 1353 as illustrated in FIG. 54. 

[0426] 

 The antenna unit 1351 is configured with an antenna which transmits and 15 

receives wireless signals and peripherals thereof.  The antenna unit 1351 transmits a 

signal supplied from the amplifying unit 1353 as a radio signal and supplies a 

received radio signal to the filter 1352 as an electric signal (RF signal).  The filter 

1352 performs a filtering process or the like on the RF signal received via the 

antenna unit 1351 and supplies the processed RF signal to the RF module 1334.  20 

The amplifying unit 1353 amplifies an RF signal supplied from the RF module 1334, 

and supplies the signal to the antenna unit 1351. 

[0427] 

 The connectivity 1321 is a module having a function relating to connection 

to the outside.  A physical configuration of the connectivity 1321 is arbitrary.  The 25 

connectivity 1321 has, for example, a configuration with a communication function 

other than that of a communication standard to which the broadband modem 1333 

corresponds, an external input and output terminal, or the like. 

[0428] 

 For example, the connectivity 1321 may have a communicating function 30 

that is based on a wireless communication standard such as Bluetooth (a registered 
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trademark), IEEE 802.11 (for example, Wireless Fidelity (Wi-Fi; a registered 

trademark), near field communication (NFC), or Infrared Data Association (IrDA), 

an antenna which transmits and receives signals based on the standard, or the like.  

In addition, the connectivity 1321 may have, for example, a module having a 

communicating function based on a wired communication standard such as Universal 5 

Serial Bus (USB), or High-Definition Multimedia Interface (HDMI; a registered 

trademark), or a terminal based on the standard.  Furthermore, the connectivity 

1321 may have, for example, another data (signal) transmitting function of an analog 

input and output terminal or the like. 

[0429] 10 

 Note that the connectivity 1321 may be set to include a device serving as a 

data (signal) transmission destination.  For example, the connectivity 1321 may be 

set to have a drive (including a drive not only of a removable medium but also of a 

hard disk, a solid-state drive (SSD), a network-attached storage (NAS), or the like) 

which reads and writes data with respect to a recording medium such as a magnetic 15 

disk, an optical disc, a magneto-optical disc, or a semiconductor memory.  In 

addition, the connectivity 1321 may be set to have an image or audio output device 

(a monitor, a speaker, or the like). 

[0430] 

 The camera 1322 is a module having a function of capturing a subject and 20 

obtaining image data of the subject.  Image data obtained from capturing by the 

camera 1322 is, for example, supplied to and encoded by the video processor 1332. 

[0431] 

 The sensor 1323 is a module having arbitrary sensing functions of, for 

example, a sound sensor, an ultrasound sensor, a light sensor, an illuminance sensor, 25 

an infrared sensor, an image sensor, a rotation sensor, an angle sensor, an angular 

velocity sensor, a speed sensor, an acceleration sensor, an inclination sensor, a 

magnetic identification sensor, a shock sensor, a temperature sensor, and the like.  

Data detected by the sensor 1323 is, for example, supplied to the application 

processor 1331 and used by an application or the like. 30 

[0432] 
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 The configurations described as modules above may be realized as 

processors, or conversely the configurations described as processors may be realized 

as modules. 

[0433] 

 In the video set 1300 with the configuration described above, the present 5 

technology can be applied to the video processor 1332 as will be described below.  

Thus, the video set 1300 can be implemented as a set to which the present 

technology is applied. 

[0434] 

<Example of a configuration of a video processor> 10 

 FIG. 55 illustrates an example of a schematic configuration of the video 

processor 1332 (of FIG. 54) to which the present technology is applied. 

[0435] 

 In the example of FIG. 55, the video processor 1332 has a function of 

receiving a video signal and audio signal input and coding the input using a 15 

predetermined scheme, and a function of decoding the coded video data and audio 

data and reproducing and outputting the video signal and audio signal. 

[0436] 

 As illustrated in FIG. 55, the video processor 1332 has a video input 

processing unit 1401, a first image enlarging and reducing unit 1402, a second image 20 

enlarging and reducing unit 1403, a video output processing unit 1404, a frame 

memory 1405, and a memory control unit 1406.  In addition, the video processor 

1332 has an encoding/decoding engine 1407, video elementary stream (ES) buffers 

1408A and 1408B, and audio ES buffers 1409A and 1409B.  Furthermore, the video 

processor 1332 has an audio encoder 1410, an audio decoder 1411, a multiplexer 25 

(MUX) 1412, a demultiplexer (DMUX) 1413, and a stream buffer 1414. 

[0437] 

 The video input processing unit 1401 acquires a video signal input from, for 

example, the connectivity 1321 (FIG. 54), and converts the signal into digital image 

data.  The first image enlarging and reducing unit 1402 performs format conversion, 30 

an image enlarging or reducing process or the like on image data.  The second 
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image enlarging and reducing unit 1403 performs an image enlarging or reducing 

process on the image data according to the format of a destination to which the data 

is output via the video output processing unit 1404, or performs format conversion, 

an image enlarging or reducing process or the like in the same manner as the first 

image enlarging and reducing unit 1402.  The video output processing unit 1404 5 

performs format conversion, conversion into an analog signal, or the like on image 

data, and outputs the data to, for example, the connectivity 1321 as a reproduced 

video signal. 

[0438] 

 The frame memory 1405 is a memory for image data shared by the video 10 

input processing unit 1401, the first image enlarging and reducing unit 1402, the 

second image enlarging and reducing unit 1403, the video output processing unit 

1404, and the encoding/decoding engine 1407.  The frame memory 1405 is realized 

as a semiconductor memory, for example, a DRAM, or the like. 

[0439] 15 

 The memory control unit 1406 receives a synchronization signal from the 

encoding/decoding engine 1407 and controls access to the frame memory 1405 for 

writing and reading according to an access schedule to the frame memory 1405 

which is written in an access management table 1406A.  The access management 

table 1406A is updated by the memory control unit 1406 according to processes 20 

executed in the encoding/decoding engine 1407, the first image enlarging and 

reducing unit 1402, the second image enlarging and reducing unit 1403, and the like. 

[0440] 

 The encoding/decoding engine 1407 performs an encoding process of image 

data and a decoding process of a video stream that is data obtained by encoding 25 

image data.  For example, the encoding/decoding engine 1407 encodes image data 

read from the frame memory 1405, and sequentially writes the data in the video ES 

buffer 1408A as video streams.  In addition, for example, the encoding/decoding 

engine 1407 sequentially reads video streams from the video ES buffer 1408B, and 

sequentially writes the data in the frame memory 1405 as image data.  The 30 

encoding/decoding engine 1407 uses the frame memory 1405 as a work area for such 
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encoding and decoding.  In addition, the encoding/decoding engine 1407 outputs a 

synchronization signal to the memory control unit 1406 at a timing at which, for 

example, a process on each micro block is started. 

[0441] 

 The video ES buffer 1408A buffers a video stream generated by the 5 

encoding/decoding engine 1407 and supplies the stream to the multiplexer (MUX) 

1412.  The video ES buffer 1408B buffers a video stream supplied from the 

demultiplexer (DMUX) 1413 and supplies the stream to the encoding/decoding 

engine 1407. 

[0442] 10 

 The audio ES buffer 1409A buffers an audio stream generated by an audio 

encoder 1410 and supplies the stream to the multiplexer (MUX) 1412.  The audio 

ES buffer 1409B buffers an audio stream supplied from the demultiplexer (DMUX) 

1413 and supplies the stream to an audio decoder 1411. 

[0443] 15 

 The audio encoder 1410, for example, digitally converts an audio signal 

input from, for example, the connectivity 1321 or the like, and encodes the signal in 

a predetermined scheme, for example, an MPEG audio scheme, an AudioCode 

number 3 (AC3) scheme, or the like.  The audio encoder 1410 sequentially writes 

audio streams that are data obtained by encoding audio signals in the audio ES buffer 20 

1409A.  The audio decoder 1411 decodes an audio stream supplied from the audio 

ES buffer 1409B, performs conversion into an analog signal, for example, and 

supplies the signal to, for example, the connectivity 1321 or the like as a reproduced 

audio signal. 

[0444] 25 

 The multiplexer (MUX) 1412 multiplexes a video stream and an audio 

stream.  A method for this multiplexing (i.e., a format of a bit stream generated 

from multiplexing) is arbitrary.  In addition, during multiplexing, the multiplexer 

(MUX) 1412 can also add predetermined header information or the like to a bit 

stream.  That is to say, the multiplexer (MUX) 1412 can convert the format of a 30 

stream through multiplexing.  By multiplexing a video stream and an audio stream, 
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for example, the multiplexer (MUX) 1412 converts the streams into a transport 

stream that is a bit stream of a format for transport.  In addition, by multiplexing a 

video stream and an audio stream, for example, the multiplexer (MUX) 1412 

converts the streams into data of a file format for recording (file data). 

[0445] 5 

 The demultiplexer (DMUX) 1413 demultiplexes a bit stream obtained by 

multiplexing a video stream and an audio stream using a method which corresponds 

to the multiplexing performed by the multiplexer (MUX) 1412.  That is to say, the 

demultiplexer (DMUX) 1413 extracts a video stream and an audio stream from a bit 

stream read from the stream buffer 1414 (separates the bit stream into the video 10 

stream and the audio stream).  The demultiplexer (DMUX) 1413 can convert the 

format of a stream through demultiplexing (inverse conversion to conversion by the 

multiplexer (MUX) 1412).  For example, the demultiplexer (DMUX) 1413 can 

acquire a transport stream supplied from, for example, the connectivity 1321, the 

broadband modem 1333, or the like via the stream buffer 1414, and convert the 15 

stream into a video stream and an audio stream through demultiplexing.  In addition, 

for example, the demultiplexer (DMUX) 1413 can acquire file data read from various 

recording media by, for example, the connectivity 1321 via the stream buffer 1414, 

and convert the data into a video stream and an audio stream through demultiplexing. 

[0446] 20 

 The stream buffer 1414 buffers bit streams.  For example, the stream buffer 

1414 buffers a transport stream supplied from the multiplexer (MUX) 1412, and 

supplies the stream to, for example, the connectivity 1321, the broadband modem 

1333, or the like at a predetermined timing or based on a request from outside or the 

like. 25 

[0447] 

 In addition, for example, the stream buffer 1414 buffers file data supplied 

from the multiplexer (MUX) 1412, and supplies the data to, for example, the 

connectivity 1321 or the like at a predetermined timing or based on a request from 

outside or the like to cause the data to be recorded on any of various kinds of 30 

recording media. 
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[0448] 

 Furthermore, the stream buffer 1414 buffers a transport stream acquired via, 

for example, the connectivity 1321, the broadband modem 1333, or the like, and 

supplies the stream to the demultiplexer (DMUX) 1413 at a predetermined timing or 

based on a request from outside or the like. 5 

[0449] 

 In addition, the stream buffer 1414 buffers file data read from any of various 

kinds of recording media via, for example, the connectivity 1321 or the like, and 

supplies the data to the demultiplexer (DMUX) 1413 at a predetermined timing or 

based on a request from outside or the like. 10 

[0450] 

 Next, an example of an operation of the video processor 1332 having this 

configuration will be described.  For example, a video signal input to the video 

processor 1332 from the connectivity 1321 or the like is converted into digital image 

data in a predetermined format such as a YCbCr format of 4:2:2 of in the video input 15 

processing unit 1401, and sequentially written in the frame memory 1405.  This 

digital image data is read by the first image enlarging and reducing unit 1402 or the 

second image enlarging and reducing unit 1403, undergoes format conversion and an 

enlarging or reducing process in a predetermined format such as a YCbCr format of 

4:2:0, and then is written in the frame memory 1405 again.  This image data is 20 

encoded by the encoding/decoding engine 1407, and written in the video ES buffer 

1408A as a video stream. 

[0451] 

 In addition, an audio signal input to the video processor 1332 from the 

connectivity 1321 is encoded by the audio encoder 1410, and then written in the 25 

audio ES buffer 1409A as an audio stream. 

[0452] 

 The video stream of the video ES buffer 1408A and the audio stream of the 

audio ES buffer 1409A are read and multiplexed by the multiplexer (MUX) 1412 to 

be converted into a transport stream, file data, or the like.  The transport stream 30 

generated by the multiplexer (MUX) 1412 is buffered in the stream buffer 1414, and 



 

102 

then output to an external network via, for example, the connectivity 1321, the 

broadband modem 1333, or the like.  In addition, the file data generated by the 

multiplexer (MUX) 1412 is buffered in the stream buffer 1414, and output to, for 

example, the connectivity 1321 (of FIG. 29) to be recorded in any of various kinds of 

recording media. 5 

[0453] 

 In addition, a transport stream input to the video processor 1332 from an 

external network via, for example, the connectivity 1321, the broadband modem 

1333, or the like is buffered in the stream buffer 1414, and then demultiplexed by the 

demultiplexer (DMUX) 1413.  In addition, for example, file data read from any of 10 

various kinds of recording media via the connectivity 1321 and input to the video 

processor 1332 is buffered in the stream buffer 1414, and then demultiplexed by the 

demultiplexer (DMUX) 1413.  That is to say, the transport stream or the file data 

input to the video processor 1332 is separated into a video stream and an audio 

stream by the demultiplexer (DMUX) 1413. 15 

[0454] 

 The audio stream is supplied to the audio decoder 1411 via the audio ES 

buffer 1409B to be decoded, and an audio signal is reproduced.  In addition, the 

video stream is written in the video ES buffer 1408B, then sequentially read by the 

encoding/decoding engine 1407 to be decoded, and written in the frame memory 20 

1405.  The decoded image data undergoes an enlarging and reducing process by the 

second image enlarging and reducing unit 1403, and is written in the frame memory 

1405.  Then, the decoded image data is read by the video output processing unit 

1404, undergoes format conversion in a predetermined format such as the YCbCr 

format of 4:2:2, and is further converted into an analog signal, and a video signal is 25 

reproduced to be output. 

[0455] 

 When the present technology is applied to the video processor 1332 

configured in this manner, the present technology according to each embodiment 

described above may be applied to the encoding/decoding engine 1407.  That is, for 30 

example, the encoding/decoding engine 1407 may have functions of the image 
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coding device 100 and the image decoding device 200 according to the above-

described embodiment.  In this manner, the video processor 1332 can obtain the 

same effects that were described above with reference to FIGS. 1 to 42. 

[0456] 

 Also, in the encoding/decoding engine 1407, the present technology (that is, 5 

functions of the image coding device and the image decoding device according to 

each embodiment described above) may be implemented by either or both of 

hardware such as a logic circuit and software such as an embedded program. 

[0457] 

<Other example of a configuration of a video processor> 10 

 FIG. 56 illustrates another example of a schematic configuration of the 

video processor 1332 to which the present technology is applied.  In the case of the 

example of FIG. 56, the video processor 1332 has functions of encoding and 

decoding video data in a predetermined scheme. 

[0458] 15 

 More specifically, as illustrated in FIG. 56, the video processor 1332 

includes a control unit 1511, a display interface 1512, a display engine 1513, an 

image processing engine 1514, and an internal memory 1515.  The video processor 

1332 includes a codec engine 1516, a memory interface 1517, a multiplexing and 

demultiplexing unit (MUX DMUX) 1518, a network interface 1519, and a video 20 

interface 1520. 

[0459] 

 The control unit 1511 controls an operation of each processing unit in the 

video processor 1332, such as the display interface 1512, the display engine 1513, 

the image processing engine 1514, and the codec engine 1516. 25 

[0460] 

 As illustrated in FIG. 56, for example, the control unit 1511 includes a main 

CPU 1531, a sub-CPU 1532, and a system controller 1533.  The main CPU 1531 

executes a program or the like to control an operation of each processing unit in the 

video processor 1332.  The main CPU 1531 generates a control signal according to 30 

the program or the like and supplies the control signal to each processing unit (that is, 
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controls the operation of each processing unit).  The sub-CPU 1532 serves as an 

auxiliary role of the main CPU 1531.  For example, the sub-CPU 1532 executes an 

offspring process or a sub-routine of a program or the like executed by the main CPU 

1531.  The system controller 1533 controls operations of the main CPU 1531 and 

the sub-CPU 1532, for example, designates programs executed by the main CPU 5 

1531 and the sub-CPU 1532. 

[0461] 

 The display interface 1512 outputs the image data to, for example, the 

connectivity 1321 under the control of the control unit 1511.  For example, the 

display interface 1512 converts the image data of digital data into an analog signal 10 

and outputs the image data as the reproduced video signal or the image data of the 

digital data to a monitor device or the like of the connectivity 1321. 

[0462] 

 The display engine 1513 performs various conversion processes such as 

format conversion, size conversion, and color gamut conversion on the image data to 15 

match a hardware specification of the monitor device or the like displaying the image 

under the control of the control unit 1511. 

[0463] 

 The image processing engine 1514 performs predetermined image 

processing such as filter processing on the image data, for example, to improve 20 

image quality under the control of the control unit 1511. 

[0464] 

 The internal memory 1515 is a memory shared by the display engine 1513, 

the image processing engine 1514, and the codec engine 1516 and provided inside 

the video processor 1332.  For example, the internal memory 1515 is used to 25 

transmit and receive data among the display engine 1513, the image processing 

engine 1514, and the codec engine 1516.  For example, the internal memory 1515 

stores data supplied from the display engine 1513, the image processing engine 1514, 

or the codec engine 1516 and supplies the data to the display engine 1513, the image 

processing engine 1514, or the codec engine 1516, as necessary (for example, 30 

according to a request).  The internal memory 1515 may be realized by any storage 
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device, but the internal memory 1515 is generally used to store data with a small 

capacity such as parameters or image data in units of blocks in many cases.  

Therefore, the internal memory 1515 is preferably realized by, for example, a 

semiconductor memory with a relatively small capacity (compared to, for example, 

the external memory 1312) and a fast response speed, such as a static random access 5 

memory (SRAM). 

[0465] 

 The codec engine 1516 performs a process related to encoding or decoding 

of the image data.  Any encoding and decoding schemes to which the codec engine 

1516 corresponds can be used, and the number of schemes may be singular or plural.  10 

For example, the codec engine 1516 may include codec functions of a plurality of 

encoding and decoding schemes, and may encode the image data using the codec 

function selected therefrom and decode the encoded data. 

[0466] 

 In the example illustrated in FIG. 56, as functional blocks of processes 15 

related to the codec, the codec engine 1516 includes, for example, an MPEG-2 video 

1541, an AVC/H.264 1542, an HEVC/H.265 1543, an HEVC/H.265 (scalable) 1544, 

and an HEVC/H.265 (multi-view) 1545 and includes an MPEG-DASH 1551. 

[0467] 

 The MPEG-2 video 1541 is a functional block that encodes or decodes the 20 

image data in an MPEG-2 scheme.  The AVC/H.264 1542 is a functional block that 

encodes or decodes the image data in an AVC scheme.  The HEVC/H.265 1543 is a 

functional block that encodes or decodes the image data in an HEVC scheme.  The 

HEVC/H.265 (scalable) 1544 is a functional block that performs scalable encoding 

or scalable decoding on the image data in an HEVC scheme.  The HEVC/H.265 25 

(multi-view) 1545 is a functional block that performs multi-view encoding or multi-

view decoding on the image data in an HEVC scheme. 

[0468] 

 The MPEG-DASH 1551 is a function block that transmits and receives 

image data using an MPEG-Dynamic Adaptive Streaming over HTTP (MPEG-30 

DASH) scheme.  The MPEG-DASH is a technique for streaming a video using 
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Hyper Text Transfer Protocol (HTTP), and has a characteristic in which appropriate 

data is selected from among a plurality of previously prepared pieces of coded data 

having different resolutions in units of segments, and is transmitted.  The MPEG-

DASH 1551 generates a stream compliant with a standard, controls transmission of 

the stream or the like, and uses the MPEG-2 Video 1541 to the HEVC/H.265 (Multi-5 

view) 1545 described above for coding and decoding the image data. 

[0469] 

 The memory interface 1517 is an interface for the external memory 1312.  

The data supplied from the image processing engine 1514 or the codec engine 1516 

is supplied to the external memory 1312 via the memory interface 1517.  The data 10 

read from the external memory 1312 is supplied to the video processor 1332 (the 

image processing engine 1514 or the codec engine 1516) via the memory interface 

1517. 

[0470] 

 The multiplexing and demultiplexing unit (MUX DMUX) 1518 multiplexes 15 

or demultiplexes various kinds of data related to images such as image data, video 

signals, and bit streams of encoded data.  Any multiplexing and demultiplexing 

methods can be used.  For example, at the time of multiplexing, the multiplexing 

and demultiplexing unit (MUX DMUX) 1518 can collect a plurality of pieces of data 

into one piece of data and can also add predetermined header information or the like 20 

to the data.  At the time of demultiplexing, the multiplexing and demultiplexing unit 

(MUX DMUX) 1518 divides one piece of data into a plurality of pieces of data and 

can also add predetermined header information or the like to each of the pieces of 

divided data.  That is, the multiplexing and demultiplexing unit (MUX DMUX) 

1518 can convert the format of the data through the multiplexing and the 25 

demultiplexing.  For example, the multiplexing and demultiplexing unit (MUX 

DMUX) 1518 can convert data into a transport stream which is a bit stream with a 

transmission format or data (file data) with a file format for recording by 

multiplexing the bit stream.  Of course, the reverse conversion can also be 

performed through the demultiplexing. 30 

[0471] 



 

107 

 The network interface 1519 is, for example, an interface for the broadband 

modem 1333, the connectivity 1321, or the like.  The video interface 1520 is, for 

example, an interface for the connectivity 1321, the camera 1322, or the like. 

[0472] 

 Next, an example of an operation of the video processor 1332 will be 5 

described.  For example, when the transport stream is received from an external 

network via the connectivity 1321, the broadband modem 1333, or the like, the 

transport stream is supplied to the multiplexing and demultiplexing unit (MUX 

DMUX) 1518 via the network interface 1519 to be demultiplexed, and then is 

decoded by the codec engine 1516.  For example, the image data obtained through 10 

the decoding of the codec engine 1516 is subjected to predetermined image 

processing by the image processing engine 1514, is subjected to predetermined 

conversion by the display engine 1513, and is supplied to, for example, the 

connectivity 1321 via the display interface 1512, and then the image is displayed on 

a monitor.  For example, the image data obtained through the decoding of the codec 15 

engine 1516 is re-encoded by the codec engine 1516, is multiplexed by the 

multiplexing and demultiplexing unit (MUX DMUX) 1518 to be converted into file 

data, is output to, for example, the connectivity 1321 via the video interface 1520, 

and is recorded in various recording media. 

[0473] 20 

 Further, for example, the file data of the encoded data read from a recording 

medium (not illustrated) by the connectivity 1321 or the like and obtained by 

encoding the image data is supplied to the multiplexing and demultiplexing unit 

(MUX DMUX) 1518 via the video interface 1520 to be demultiplexed, and then is 

decoded by the codec engine 1516.  The image data obtained through the decoding 25 

of the codec engine 1516 is subjected to predetermined image processing by the 

image processing engine 1514, is subjected to predetermined conversion by the 

display engine 1513, and is supplied to, for example, the connectivity 1321 via the 

display interface 1512, and then the image is displayed on a monitor.  For example, 

the image data obtained through the decoding of the codec engine 1516 is re-encoded 30 

by the codec engine 1516, is multiplexed by the multiplexing and demultiplexing 
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unit (MUX DMUX) 1518 to be converted into a transport stream, is supplied to, for 

example, the connectivity 1321 or the broadband modem 1333 via the network 

interface 1519, and is transmitted to another device (not illustrated). 

[0474] 

 Transmission and reception of the image data or other data between the 5 

processing units in the video processor 1332 are performed using, for example, the 

internal memory 1515 or the external memory 1312.  The power management 

module 1313 controls power supply to, for example, the control unit 1511. 

[0475] 

 When the present technology is applied to the video processor 1332 10 

configured in this manner, the present technology according to each embodiment 

described above may be applied to the codec engine 1516.  That is, for example, the 

codec engine 1516 may have function blocks that realize the image coding device 

100 and the image decoding device 200 according to the above-described 

embodiment.  In this manner, the video processor 1332 can obtain the same effects 15 

that were described above with reference to FIGS. 1 to 42. 

[0476] 

 Also, in the codec engine 1516, the present technology (that is, functions of 

the image coding device and the image decoding device according to each 

embodiment described above) may be implemented by either or both of hardware 20 

such as a logic circuit and software such as an embedded program. 

[0477] 

 The two configurations of the video processor 1332 have been exemplified, 

but the configuration of the video processor 1332 is arbitrary and may be a 

configuration other than the two configurations described above.  The video 25 

processor 1332 may be configured as a single semiconductor chip or may be 

configured as a plurality of semiconductor chips.  For example, a 3-dimensional 

laminated LSI in which a plurality of semiconductors are laminated may be used.  

The video processor 1332 may be realized by a plurality of LSIs. 

[0478] 30 

<Application examples to devices> 
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 The video set 1300 can be embedded in various devices that process image 

data.  For example, the video set 1300 can be embedded in the television device 900 

(FIG. 47), the mobile telephone 920 (FIG. 48), the recording and reproduction device 

940 (FIG. 49), the imaging device 960 (FIG. 50), or the like.  By embedding the 

video set 1300, the device can obtain the same advantages as the advantages 5 

described with reference to FIGS. 1 to 42. 

[0479] 

 In addition, the video set 1300 may be embedded in, for example, a terminal 

device such as the personal computer 1004, the AV instrument 1005, the tablet 

device 1006, and the mobile telephone 1007 in the data transmission system 1000 of 10 

FIG. 51, the broadcast station 1101 and the terminal device 1102 in the data 

transmission system 1100 of FIG. 52 and the imaging device 1201 and the scalably 

coded data storage device 1202 in the imaging system 1200 of FIG. 53.  When the 

video set 1300 is embedded, the device can obtain the same effects that were 

described above with reference to FIGS. 1 to 42. 15 

[0480] 

 A part of each configuration of the above-described video set 1300 can also 

be implemented as a configuration to which the present technology is applied, as 

long as the part of the configuration includes the video processor 1332.  For 

example, only the video processor 1332 can be implemented as a video processor to 20 

which the present technology is applied.  For example, the video module 1331 or 

the processor indicated by the dashed line 1341, as described above, can be 

implemented as a processor, a module, or the like to which the present technology is 

applied.  Further, for example, the video module 1311, the external 1312, the power 

management module 1313, and the frontend module 1314 can be combined to be 25 

implemented as a video unit 1361 to which the present technology is applied.  It is 

possible to obtain the same advantages as the advantages described with reference to 

FIGS. 1 to 42 regardless of the configuration. 

[0481] 

 That is, any configuration can be embedded in various devices processing 30 

image data, as in the case of the video set 1300, as long as the configuration includes 
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the video processor 1332.  For example, the video processor 1332, the processor 

indicated by the dashed line 1341, the video module 1311, or the video unit 1361 

may be embedded in the television device 900 (FIG. 47), the mobile telephone 920 

(FIG. 48), the recording and reproduction device 940 (FIG. 49), the imaging device 

960 (FIG. 50), terminal devices such as the personal computer 1004, the AV 5 

instrument 1005, the tablet device 1006, and the mobile telephone 1007 in the data 

transmission system 1000 of FIG. 51, the broadcast station 1101 and the terminal 

device 1102 in the data transmission system 1100 of FIG. 52, and the imaging device 

1201 and the scalably coded data storage device 1202 in the imaging system 1200 of 

FIG. 53.  By embedding any configuration to which the present technology is 10 

applied, the device can obtain the same advantages as the advantages described with 

reference to FIGS. 1 to 42, as in the video set 1300. 

[0482] 

 In the present specification, the examples in which the various pieces of 

information are multiplexed in the coding stream and are transmitted from the 15 

encoding side to the decoding side have been described.  However, the methods of 

transmitting the information are not limited to the examples.  For example, the 

information may be transmitted or recorded as separate pieces of data associated with 

the coding bit stream without being multiplexed in the coding bit stream.  Here, the 

term �associated� means that an image (which may be a part of an image, such as a 20 

slice or a block) included in a bit stream and information corresponding to the image 

can be linked at the time of decoding.  That is, the information may be transmitted 

along a different transmission path from the image (or the bit stream).  The 

information may be recorded in a different recording medium (or a different 

recording area of the same recording medium) from the image (or the bit stream).  25 

Further, the information and the image (or the bit stream) may be mutually associated, 

for example, in any unit such as a plurality of frames, a single frame, or a part of a 

frame. 

[0483] 

 Additionally, the present technology may also be configured as below. 30 

(1) 
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 An image coding device including: 

 a coding unit configured to code image data; 

 a decoding load definition information setting unit configured to set 

decoding load definition information for defining a magnitude of a load of a 

decoding process of an independently decodable partial region of an image of the 5 

image data; and 

 a transmission unit configured to transmit coded data of the image data 

generated by the coding unit and the decoding load definition information set by the 

decoding load definition information setting unit. 

(2) 10 

 The image coding device according to any of (1), and (3) to (13), 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 

to a level indicating a magnitude of a load of the decoding process. 

(3) 15 

 The image coding device according to any of (1), (2), and (4) to (13), 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 

to information indicating a size of the partial region. 

(4) 20 

 The image coding device according to any of (1) to (3), and (5) to (13), 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 

to information indicating a length in a vertical direction and information indicating a 

length in a horizontal direction of the partial region. 25 

(5) 

 The image coding device according to any of (1) to (4), and (6) to (13), 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 

to information indicating a maximum input bit rate and a buffer capacity of a virtual 30 

reference decoder configured to decode the partial region. 
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(6) 

 The image coding device according to any of (1) to (5), and (7) to (13), 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 

to a level indicating a magnitude of a load of the decoding process common in a 5 

plurality of the partial regions. 

(7) 

 The image coding device according to any of (1) to (6), and (8) to (13), 

 wherein the decoding load definition information includes information for 

defining a size in a vertical direction and a size in a horizontal direction of the partial 10 

region corresponding to each level indicating a magnitude of a load of the decoding 

process. 

(8) 

 The image coding device according to any of (1) to (7), and (9) to (13), 

 wherein the decoding load definition information includes information for 15 

defining a maximum value of a level indicating a magnitude of a load of the 

decoding process in the image. 

(9) 

 The image coding device according to any of (1) to (8), and (10) to (13), 

 wherein the decoding load definition information includes information for 20 

defining a magnitude of a load of a decoding process of the partial region according 

to a level indicating a magnitude of a load of the decoding process, and 

 wherein the decoding load definition information setting unit defines a 

parameter of the level for a predetermined region including the partial region and 

assigns it to definition of the image unit. 25 

(10) 

 The image coding device according to any of (1) to (9), and (11) to (13), 

 wherein the decoding load definition information setting unit sets the 

decoding load definition information for each of the partial regions in supplemental 

enhancement information (SEI) of the independently decodable partial region. 30 

(11) 
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 The image coding device according to any of (1) to (10), (12), and (13), 

 wherein the image data includes a plurality of layers, and 

 wherein the decoding load definition information setting unit sets the 

decoding load definition information of the plurality of layers in the SEI. 

(12) 5 

 The image coding device according to any of (1) to (11), and (13), 

 wherein the decoding load definition information setting unit further sets 

information indicating whether the decoding load definition information is set in the 

SEI or the same decoding load definition information as the decoding load definition 

information set in the SEI in a sequence parameter set (SPS). 10 

(13) 

 The image coding device according to any of (1) to (12), 

 wherein the decoding load definition information includes information 

indicating a size of the partial region serving as a reference, and a level indicating a 

magnitude of a load of a decoding process of the partial region. 15 

(14) 

 An image coding method including: 

 coding image data; 

 setting decoding load definition information for defining a magnitude of a 

load of a decoding process of an independently decodable partial region of an image 20 

of the image data; and 

 transmitting generated coded data of the image data and the set decoding 

load definition information. 

(15) 

 An image decoding device including: 25 

 an acquisition unit configured to acquire coded data of image data and 

decoding load definition information for defining a magnitude of a load of a 

decoding process of a partial region of an image of the image data, the partial region 

being independently decodable; 

 an analysis unit configured to analyze the decoding load definition 30 

information acquired by the acquisition unit; 
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 a control unit configured to control decoding of the coded data acquired by 

the acquisition unit based on an analysis result of the decoding load definition 

information by the acquisition unit; and 

 a decoding unit configured to decode the coded data acquired by the 

acquisition unit under control of the control unit. 5 

(16) 

 The image decoding device according to any of (15), and (17) to (27), 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 

to a level indicating a magnitude of a load of the decoding process. 10 

(17) 

 The image decoding device according to any of (15), (16), and (18) to (27), 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 

to information indicating a size of the partial region. 15 

(18) 

 The image decoding device according to any of (15) to (17), and (19) to 

(27), 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 20 

to information indicating a length in a vertical direction and information indicating a 

length in a horizontal direction of the partial region. 

(19) 

 The image decoding device according to any of (15) to (18), and (20) to 

(27), 25 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 

to information indicating a maximum input bit rate and a buffer capacity of a virtual 

reference decoder configured to decode the partial region. 

(20) 30 

 The image decoding device according to any of (15) to (19), and (21) to 
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(27), 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 

to a level indicating a magnitude of a load of the decoding process common in a 

plurality of the partial regions. 5 

(21) 

 The image decoding device according to any of (15) to (20), and (22) to 

(27), 

 wherein the decoding load definition information includes information for 

defining a size in a vertical direction and a size in a horizontal direction of the partial 10 

region corresponding to each level indicating a magnitude of a load of the decoding 

process. 

(22) 

 The image decoding device according to any of (15) to (21), and (23) to 

(27), 15 

 wherein the decoding load definition information includes information for 

defining a maximum value of a level indicating a magnitude of a load of the 

decoding process in the image. 

(23) 

 The image decoding device according to any of (15) to (22), and (24) to 20 

(27), 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 

to a level indicating a magnitude of a load of the decoding process, and 

 wherein the control unit controls decoding the coding data using a parameter 25 

of the level defined for a predetermined region including the partial region and 

assigned to definition of the image unit 

(24) 

 The image decoding device according to any of (15) to (23), and (25) to 

(27), 30 

 wherein the analysis unit analyzes the decoding load definition information 
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set for each of the partial regions in supplemental enhancement information (SEI) of 

the independently decodable partial region. 

(25) 

 The image decoding device according to any of (15) to (24), (26), and (27), 

 wherein the image data includes a plurality of layers, and 5 

 wherein the analysis unit analyzes the decoding load definition information 

of the plurality of layers set in the SEI. 

(26) 

 The image decoding device according to any of (15) to (25), and (27), 

 wherein the analysis unit further analyzes information indicating whether 10 

the decoding load definition information is set in the SEI or the same decoding load 

definition information as the decoding load definition information set in the SEI set 

in a sequence parameter set (SPS). 

(27) 

 The image decoding device according to any of (15) to (26), 15 

 wherein the decoding load definition information includes information 

indicating a size of the partial region serving as a reference, and a level indicating a 

magnitude of a load of a decoding process of the partial region. 

(28) 

 An image decoding method including: 20 

 acquiring coded data of image data and decoding load definition 

information for defining a magnitude of a load of a decoding process of a partial 

region of an image of the image data; 

 controlling decoding of the acquired coded data based on the acquired 

decoding load definition information; and 25 

 decoding the acquired coded data according to the controlling. 

(31) 

 An image decoding device including: 

 an acquisition unit configured to acquire coded data of image data and 

decoding load definition information for defining a magnitude of a load of a 30 

decoding process of a partial region of an image of the image data; 
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 a control unit configured to control decoding of the coded data acquired by 

the acquisition unit based on the decoding load definition information acquired by 

the acquisition unit; and 

 a decoding unit configured to decode the coded data acquired by the 

acquisition unit under control of the control unit. 5 

(32) 

 The image decoding device according to (31), 

 wherein the partial region is independently decodable. 

(33) 

 The image decoding device according to (31) or (32), 10 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 

to a level indicating a magnitude of a load of the decoding process. 

(34) 

 The image decoding device according to any of (31) to (33), 15 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 

to information indicating a size of the partial region. 

(35) 

 The image decoding device according to any of (31) to (34), 20 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load of a decoding process of the partial region according 

to information indicating a length in a vertical direction and information indicating a 

length in a horizontal direction of the partial region. 

(36) 25 

 The image decoding device according to any of (31) to (35), 

 wherein the decoding load definition information is included in 

supplemental enhancement information (SEI) of an independently decodable partial 

region. 

(37) 30 

 The image decoding device according to any of (31) to (36), 
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 wherein the image data includes a plurality of layers, and 

 wherein the decoding load definition information of the plurality of layers is 

included in the SEI. 

(38) 

 The image decoding device according to any of (31) to (37), 5 

 wherein the decoding load definition information includes information 

indicating a size of the partial region serving as a reference, and a level indicating a 

magnitude of a load of a decoding process of the partial region. 

(39) 

 The image decoding device according to any of (31) to (38), 10 

 wherein the partial region is a tile. 

(40) 

 The image decoding device according to any of (3!) to (39), 

 wherein the partial region is a set of a plurality of tiles. 

(41) 15 

 The image decoding device according to any of (31) to (40), 

 wherein the decoding load definition information includes information for 

defining a maximum magnitude of a load of a decoding process among a plurality of 

partial regions included in a picture of the image data according to a level indicating 

a magnitude of a load of the decoding process. 20 

(42) 

 The image decoding device according to any of (31) to (41), 

 wherein the decoding load definition information includes information for 

defining a magnitude of a load common in a plurality of partial regions included in a 

picture of the image data according to a level indicating a magnitude of a load of the 25 

decoding process. 

(43) 

 The image decoding device according to any of (31) to (42), 

 wherein, when the plurality of partial regions included in the picture have an 

L shape, a magnitude of the load is defined for a rectangular region including the L 30 

shape. 
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(44) 

 The image decoding device according to any of (31) to (43), 

 wherein the acquisition unit further acquires information indicating whether 

the decoding load definition information is set, and when the acquired information 

indicates that the decoding load definition information is set, acquires the the 5 

decoding load definition information. 

(45) 

 An image decoding method including: 

 acquiring coded data of image data and decoding load definition 

information for defining a magnitude of a load of a decoding process of a partial 10 

region of an image of the image data; 

 controlling decoding of the acquired coded data based on the acquired 

decoding load definition information; and 

 decoding the acquired coded data according to the controlling. 

 15 

Reference Signs List 

[0484] 

100 image coding device 

101 base layer image coding unit 

102 enhancement layer image coding unit 20 

103 multiplexing unit 

104 control unit 

128 header information generating unit 

148 header information generating unit 

151 decoding load related information acquisition unit 25 

152 MCTS SEI generating unit 

153 SPS generating unit 

200 image decoding device 

201 demultiplexing unit 

202 base layer image decoding unit 30 

203 enhancement layer image decoding unit 
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204 control unit 

224 header information analyzing unit 

244 header information analyzing unit 

251 header information acquisition unit 

252 SPS analyzing unit 5 

253 MCTS SEI analyzing unit 

254 level specifying unit 

255 providing unit 
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