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[0019] 

In the case of executing the dither or the error 

diffusion, flattening of the pixel values is reduced as 

illustrated on the right side of Fig. 23(c). As a result, 

expressing the gradation closer to the original 16-bit image 

data can be achieved as illustrated on the left side of Fig. 

23(c) . Thus, it can be grasped that dither and error diffusion 

are the methods to express the gradation with dot density. 

CITATION LIST 

PATENT DOCUMENT 

[0020] 

Patent Document 1: Japanese Patent Application Laid-Open 

No. 2009-207113 

SUMMARY OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0021] 

In an image transmitting/receiving system, banding 

suppression processing described above can be executed on a 

transmitting side, and also can be executed on a receiving 

side. In the case where banding suppression processing is 

executed on the transmitting side, the banding suppression 

processing is not necessary on the receiving side while in the 

case where the banding suppression processing is not executed 

on the transmitting side, the banding suppression processing 

is expected to be executed on the receiving side. 

[0022] 

Embodiments of the present invention are directed to 

appropriately executing the banding suppression processing on 

the receiving side. 
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SOLUTIONS TO PROBLEMS 

[0023] 

Aeeording of' fche-^prescnt invention-;—fehere 

irs—provided Disclosed herein is a transmission device 

comprising: a transmitting unit configured to transmit a 

container having a predetermined format and including a video 

stream including encoded image data; and an information 

inserting unit configured to insert information related to 

banding suppression processing for the image data into the 

video stream. 

[0024] 

According to embodiments of the present invention, the 

container having the predetermined format and including the 

video stream including the encoded image data is transmitted 

by the transmitting unit. For example, the transmitting unit 

may transmit the container having the predetermined format in 

response to a request from the receiving side. For example, 

the container may be a transport stream (MPEG-2 TS) adopted in 

the digital broadcasting standards. Further, for example, the 

container may be a container having a MP4 format used in the 

Internet delivery, or other formats. 

[0025] 

The information related to banding suppression processing 

for the image data is inserted into the video stream by the 

information inserting unit. For example, the information 

inserting unit may insert the information related to the 

banding suppression processing into the video stream per 

picture or per scene. 

[0026] 

For example, the information related to banding 

suppression processing may include information indicating 

whether the banding suppression processing has been applied to 

the image data. Further, in this case, the information related 

to banding suppression processing may include information 

indicating a type of the banding suppression processing 

applied to the image data. 
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[0027] 

Moreover, for example, the information related to the 

banding suppression processing may include information 

indicating whether the banding suppression processing should 

be applied to the image data. Furthermore, for example, the 

information related to the banding suppression processing may 

include information indicating whether gradation number 

reducing processing has been applied to the image data. 

Further, in this case, the information related to the banding 

suppression processing may include information indicating a 

gradation number before the gradation number reducing 

processing. 

[0028] 

Thus, according to embodiments of the present invention, 

the information related to the banding suppression processing 

for the image data is inserted into the video stream. 

Therefore, on the receiving side, the banding suppression 

processing can be appropriately executed based on the 

information related to the banding suppression processing. For 

example, control can be made such that the banding suppression 

processing is executed only in the case where the banding 

suppression processing has not been executed on the 

transmitting side. Further, for example, control can be made 

such that the banding suppression processing is executed only 

to the image data that should be applied with the banding 

suppression processing. 

[0029] 

Meanwhile, according to embodiments of the present 

invention, an identifying information inserting unit 

configured to insert, for example, into a layer of the 

container, identifying information indicating whether the 

information related to the banding suppression processing is 

inserted into the video stream. In this case, for example, the 

container is a transport stream, and the identifying 
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information inserting unit may insert the identifying 

information under a video elementary loop of a program map 

table included in the transport stream. In this case, a 

receiver can detect whether the information related to the 

banding suppression processing is inserted into the video 

stream without decoding the video stream, and can 

appropriately extract the information. 

[0029a] 

Aeee^d-i-Fta—fee a second acpeet—ef the present invention, 

there is—Disclosed herein is a transmitting method, 

comprising: transmitting a container having a predetermined 

format and including a video stream including encoded image 

data; and inserting information related to banding suppression 

processing for the image data into the video stream. 

[0030] 

According to a first aspect of the present 

invention, there is provided a reception device comprising: a 

receiving unit configured to receive a container having a 

predetermined format and including a video stream, the video 

stream including encoded image data and inserted with 

information related to banding suppression processing for the 

image data; a decoding unit configured to decode the video 

stream and obtain image data; a processing unit configured to 

apply banding suppression processing to the decoded image 

data; and a control unit configured to control the processing 

unit based on the information related to banding suppression 

processing, inserted into the video stream. 

[0031] 

According to embodiments of the present invention, the 

container having the predetermined format and including the 

video stream is received by the receiving unit. In this video 

stream, the encoded image data is included and further the 

information related to the banding suppression processing for 

the image data is inserted. The video stream is decoded by the 
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decoding unit, and decoded image data is obtained. The banding 

suppression processing is applied to the decoded image data by 

the processing unit. Further, the processing unit is 

controlled by the control unit based on the information 

related to the banding suppression processing, inserted into 

the video stream. 

[0032] 

For example, the information related to the banding 

suppression processing includes information indicating whether 

the banding suppression processing should be applied to the 

image data, and information indicating whether the banding 

suppression processing has been applied to the image data. The 

control unit may execute control such that the banding 

suppression processing is applied to the decoded image data in 

the control unit when the image data is the image data to 

which the banding suppression processing should be applied and 

further the banding suppression processing has not been 

applied to the image data. 

[0033] 

Thus, according to embodiments of the present invention, 

the banding suppression processing for the decoded image data 

is controlled based on the information related to the banding 

suppression processing for the image data, inserted into the 

video stream. Therefore, the banding suppression processing 

can be appropriately executed. 

[0034] 

According to a #eu-rfeh second aspect of the present 

invention, there is provided a reception device comprising: a 

receiving unit configured to receive a container having a 

predetermined format and including a video stream including 

encoded image data; a decoding unit configured to decode the 

video stream and obtain image data; a processing unit 

configured to apply banding suppression processing to the 

decoded image data; and a control unit configured to control 

the processing unit such that banding suppression processing 
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is applied to the decoded image data when a gradation number 

that can be displayed on a display unit configured to display 

an image based on the decoded image data differs from a bit 

number of image data in the video stream. 

[0035] 

According to embodiments of the present invention, the 

container having the predetermined format and including the 

video stream including the encoded image data is received by 

the receiving unit. The video stream is decoded by the 

decoding unit, and decoded image data is obtained. The banding 

suppression processing is applied to the decoded image data by 

the processing unit. 

[0036] 

Further, the processing unit is controlled by the control 

unit. In this case, control is made such that the banding 

suppression processing is applied to the decoded image data 

when the gradation number that can be displayed on a display 

unit configured to display an image based on the decoded image 

data differs from the bit number of the image data in the 

video stream. With this configuration, the banding suppression 

processing is appropriately executed. 

[0036a] 

According to a third aspect of the present 

invention, there is provided a receiving method, comprising: 

receiving a container having a predetermined format and 

including a video stream, the video stream including encoded 

image data and inserted with information related to banding 

suppression processing for the image data; decoding the video 

stream to obtain image data; and applying banding suppression 

processing to the decoded image data based on the information 

related to banding suppression processing, inserted into the 

video stream. 

[0036b] 

According to a fourth aspect of the present invention, 

there is provided a reception method, comprising: receiving a 

container having a format and including a video stream 
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including encoded image data; decoding the video stream and 

obtain image data; applying banding suppression processing to 

the decoded image data when a gradation number of the decoded 

image data differs from a bit number of image data in the 

video stream. 

EFFECTS OF THE INVENTION 

[0037] 

According to embodiments of the present invention, 

banding suppression processing can be appropriately executed 

on a receiving side. 

BRIEF DESCRIPTION OF DRAWINGS 

[0038] 

Fig. 1 is a block diagram illustrating an exemplary 

configuration of an image transmitting/receiving system 

according to an embodiment. 

Fig. 2 is a block diagram illustrating an exemplary 

transmission device constituting the image 

transmitting/receiving system. 

Fig. 3 is a block diagram illustrating an exemplary 

configuration of a banding suppression processing unit 

constituting the transmission device. 

Figs. 4(a) and 4(b) are diagrams for describing a picture 

processing SEI message inserted into a "SEIs" portion of an 

access unit. 

Figs. 5(a) and 5(b) are diagrams illustrating an 

exemplary structure (Syntax) of the "picture processing SEI 

message". 

Fig. 6 is a diagram illustrating an exemplary structure 

(Syntax) of "Picture processing_sei ()" 
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CLAIMS 

1. A reception device, comprising : 

a receiving unit configured to 

receive a container having a p^ette-feerffl-i-Fied format and 

including a video stream including encoded image data and 

inserted with information related to banding suppression 

processing for the image data; and 

an inf ormarti-en inserting—un-it eenf igured fee in&ert 

i-n#ormat ion—re-lafeed fee—baarding suppression p^^eee-s-s-ing—§er—the 

•ima^e data into the—^yirdee- stream 

a decoding unit configured to decode the video stream and 

obtain image data; 

a processing unit configured to apply banding suppression 

processing to the decoded image data; and 

a control unit configured to control the processing unit 

based on the information related to banding suppression 

processing, inserted into the video stream. 

2. The tran-smi-s-sion reception device according to claim 1, 

wherein 

the information related to banding suppression processing 

includes information indicating whether banding suppression 

processing has been should be applied to the image data and 

information indicating whether the banding suppression 

processing has been applied to the image data, and 

the control unit controls the banding suppression 

processing to be applied to the decoded image data when the 

image data is image data to which banding suppression 

processing should be applied and the banding suppression 

processing has not been applied to the image data. 
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3. The faraasfflirSgieB: recption device according to claim 2, 

wherein the information related to banding suppression 

processing includes information indicating a type of banding 

suppression processing applied to the image data. 

4. The -tr anami o e i-oftr ecep 11 on device according to claim 1, 

wherein the information related to banding suppression 

processing includes information indicating whether banding 

suppression processing should be applied to the image data. 

5. The feyanGmis-s-j-eareception device according to claim 1, 

wherein the information related to banding suppression 

processing includes information indicating whether gradation 

number reducing processing has been applied to the image data. 

6. The -t r aR-smis s-ionr e c ep t i on device according to claim 5, 

wherein the information related to banding suppression 

processing includes information indicating a gradation number 

before the gradation number reducing processing. 

7. The fejeaaemi-s-s-ieareception device according to claim 1, 

wherein the information inoo^ting unit inserts—the—informatiee 

•aretefeed processing unit is configured to banding suppression 

processing into the video stream per picture or per scene. 

8. The trannm-i-ssion reception device according to claim 1, 

-furfe-he-r i-ne-l-uding aa wherein identifying information is 

included in idenfeirf-yi-ag—ie-formatioa—inocrfejrftg—u-Hrife—con^4^a^ee 

•fee—- insert-; iefee a layer of the container^ identifying 

information—and indicates whether the information 

related to banding suppression processing is inserted into the 

video stream. 
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9. The tranami cs-ioa reception device according to claim 8, 

wherein the container is a transport stream, and fefee 

-id-e-ntifyiag—inf ormafeiren inser-feirag—ttaife—inserts wherein the 

identifying information under a video elementary loop of a 

program map table is included in the transport stream. 

10. The transmi-&s-i-oa reception device according to claim 1, 

wherein the fe-r-aa-smi11 i ng—unit—fe-ransmit-B wherein the reception 

device is configured to receive, the container having the 

•p-3ee det-eai i ne d format in response to a request sent by the 

reception device feefa-a rcceirvirag s4de. 

i-t-; A traasfflirtrfeiHg mefefeedr?—eemp-r-^iag-t-

transmitting—a—container—hav-i-ag—a prcdGfeearmi-aed—f ormafe 

and -i-aeludlag--a- -v4ideo--Bfercam iae-1 ud i ng eaeoded image -da-t-a-;—and 

ineei-feing—ia#eCTiati-ea—related—fee—feaadi-ag—suppre&sjrea 

•proeessiag f-or- the image dafe-a—into the video streaBb-

A reception device, comprising^ 

ar-^^ee-irviragi--Urnit ceaf igured- to receive ar-eoafea^aer hafviag 

ar-^eedctcrmined' formal and i-ae3rudriag---a video stream-;—fehc video 

sfefeatii iaeiudriag encoded image data -aad i-ii-ee^-feed-—wifefe 

4ra#ormafei-en rel-a-feed to—banding—eappjeee-ei-en proeee-e^ag——fefee 

-image--data; 

— a deeediag-uait Geaf:-i:gured--t<> deeode fe-he--video stream and 

obfcai-a-- image---dafea7 

^-fi'occGGing-HRit eeafigured—fee—app-ly barad3rHg—Buppreg&3rea 

figeeee-e4ag—to—tehc decoded image-etetfea-?—aad 

a—control—ttaife—configured—fee—eontrol—the pi'oceeeiag uni-fe.-

feas-ed—©a—fefee ia#e«ftafei©a—^eiafeed fee baa-diag sapp^reeeiea 

p3?©ee&&iag7—ia-seHrtred—i-afet>-fehe~v-ide^>—e-t-ream-.-
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i3 ¥fee reception dcvircc according to cla^ra—1-2-7—wherein 

fehe inf earmafeiTefir-relafeed to ba^i^ri3^g--s^jp^e&air&H-^reee&s-3dag: 

incl-udco—-i-nfeo rma fe-ien—iridic a, ting—-whefe-her-—banding—oupprc&gren 

p-reeee-s-i-ng—sfe©«id-%e—appi-ied—fee—;fehe—image—dafea and iB^e-gfflafe-ieB: 

i-ndi-eafe-i-ng—whr€-th^?—4--hc ba-nding—&apprc3 s i-en-—proc.c G 3 ing—hac been 

app-iicd to—fehc image darter?—and 

the eenferei tmife ee-n-trolc the banking s:app3re&sion 

.p.J?eeessi-ng—fee—be—applied—fee—the—decoded—image—data—when—fefee 

-image dafea fee image data fee-—whi-efe—-bano-ing &upp r-e&eiren 

pa?eee&&ing-—shethlrd—be—app-lied—and—fehe—bandi-ng—s-appre-ssien 

proee&sjrRg—kae nofe—Bcen-applicd-fee—fehe-—iftvagc data-r-

-1-411. A receiving method, comprising: 

receiving a container having a predetermined format and 

including a video stream, the video stream including encoded 

image data and inserted with information related to banding 

suppression processing for the image data; 

decoding the video stream to obtain image data; and 

applying banding suppression processing to the decoded 

image data based on the information related to banding 

suppression processing, inserted into the video stream. 

•1-5-12. A reception device, comprising: 

a receiving unit configured to receive a container having 

a predetermined format and including a video stream including 

encoded image data; 

a decoding unit configured to decode the video stream and 

obtain image data; 

a processing unit configured to apply banding suppression 

processing to the decoded image data; and 

a control unit configured to control the processing unit 
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such that banding suppression processing is applied to the 

decoded image data when a gradation number that can be 

displayed on a display unit configured to display an image 

based on the decoded image data differs from a bit number of 

image data in the video stream. 

13. A reception method, comprising: 

receiving a container having a format and including a 

video stream including encoded image data.; 

decoding the video stream and obtain image data; 

applying banding suppression processing to the decoded 

image data when a gradation number of the decoded image data 

differs from a bit number of image data in the video stream. 


