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SUMMARY OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0017] 

As described above, according to HEVC standards, no 

restriction is set to motion vectors in inter prediction. In 

this case, a decoded image of a different tile at a different 

time can be used as a reference image. Accordingly, independent 

encoding and decoding in the time direction for each tile is not 

allowed. 

[0018] 

Embodiments of the present invention provide a technique 

capable of performing encoding and decoding in the time 

direction independently for each tile. 

SOLUTIONS TO PROBLEMS 

[0019] 

According to a first aspect of the present invention, there 

is provided a decoding device, comprising: a motion compensation 

unit generating a prediction image by performing, for each of 

tiles, motion compensation e# with a reference image within a 

co-located tile bar&edr—©H—fe-i-ie—gpl it table—inf omafetefi—indicating 

that—deeoding—irs—aiiewed—for oaeh-~€>jj—te-he--feiie-s—a-ad motion vector 

information representing a motion vector used for generating 

encoded data of a decoding target current image when a picture 

of the current image is split into the tiles and decoded; and a 

decoding unit decoding the encoded data using the prediction 

image generated by the motion compensation unit. 

[0020] 

According to a second aspect of the present invention, 

there is provided a decoding method, comprising: a motion 

compensation step performed by a decoding device which generates 

a prediction image by performing, for each of tiles, motion 
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compensation with a reference image within a co-located tile and 

motion vector information representing a motion vector used for 

generating encoded data of a decoding target current image when 

a_ picture _qf _the current image is split into the tiles__and 

de coded_ and a decoding step performed by the decoding devl ce 
which decodes the encoded data using the prediction image 

generated by the processing of the motion compensation step. 

[0021] 

fteee-rdring-—fee—a—se-eendr—a-s-peet—e-f—the—pa?e-&e»te—-irffyeBrtion-r 
the-re—is—provided—a—deeedisg—fflethedn e©mp3rising--i a—metieri 

pe^?#e3?medr-%y—a—deee4±ft€j^-4evi«e—whiek—Gfeiie3?ate& 
a—pr^dieties—imag-e—fey—^pe^rie^eming- §en=—ea-eh—ei—tiies-7—mot ien 
e©mp-efi£«tietfa—ei—ar~-ge#e^enee—imag^—^within --a—e-e—3r©e^aied—tiie—feas-ed 
en—tiie spiittafeie inr^e-rma-feien:—indieart-iag—that—deenading—i-a 

ail©wed—ten?—ea~eh—ei—the—tiies—and—moti-eft—veefeer—iHte^rmatien 

met4effl---ve€Hfe€)^e--u&ed—#©^?—ge«e3^ti«g—e»3©ded—data—e# 

6i—de-eeding—feargefe—ewresfc—image—when—a—pieta-re—©£—the— 

image—is—S-piit—inte—the—tiie-s—and—deeede-d-t—and—a—deeedin-g—step 

the—deeding—-deviee—whieh—deeedes—the—e»eeded—data 

•u&i&g—the—predietien—image—generated—fey—the—p-reees-sing—e-f—the 

ffle.^4reft^^©ffipens-at-ieB—step---

According to the above aspects of the present invention, a 

prediction image is generated by performing, for each of tiles, 

motion compensation ei with a reference image within a co-

located tile based—en—tiie—sfhtittafeie—inioarfftatien—indicating 

that—deeeding—is—aiiewed—§©*=—each—©t--tfee~-tiies—and motion vector 

information representing a motion vector used for generating 

encoded data of a decoding target current image when a picture 

of the current image is split into the tiles and decoded. The 

encoded data is decoded using the prediction image. 
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[0022] 

Aee©3?4iB£f—fee—sr-feki^elr-a-speefe—©€--fefee--^iLe&eH-fe—i»veftfe4r©Brr---jyae¥e 

-i-s—pge¥4r4ed Disclosed herein is an encoding device, comprising: 

a motion compensation unit generating a prediction image by 

performing motion compensation of a reference image at a time 

different from the time of an encoding target current image 

based on a motion vector detected within a tile when a picture 

of the current image is split into the tiles and encoded; an 

encoding unit encoding the current image and generating encoded 

data using the prediction image generated by the motion 

compensation unit; a setting unit setting tile splittable 

information indicating that decoding is allowed for each unit of 

the tiles; and a transmission unit transmitting the encoded data 

generated by the encoding unit, and the tile splittable 

information set by the setting unit. 

[0023] 

Disclosed_ herein is_ an_ encoding method, comprising: a 

motion compensation step performed by an encoding device which 

generates a prediction image by performing motion compensation 

of a reference image at a time different from the time of an 

encoding target current image based on a motion vector detected 

within a tile when a picture of the current image is split into 

the t iles and encoded; an encoding step performed by the 

encoding device which encodes the current image and generating 

encoded data using the prediction image generated by the 

processing of the motion compensation step; a setting step 

performed by the encoding device which sets tile splittable 

information indicating that decoding is allowed for each unit of 

the^ tiles; and a transmission step performed by the _ encoding 

device _which transmits the encoded data generated by the 

processing of the encoding step, and the tile splittable 

information set by the processing of the setting step. 
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[0024] 

fteee-rding—te—a—feurth—asgeefe—&€—the—p-5?eseBt—invent ion~r 
tfeere—is—provided—as—encoding—method, c omp rdreing-; a—-fftetien 
eempen&atien step pertessed fey an ©needing deviee which 
generates—a—predietien—image—fey—perierwintg—meties—eefftpeeaarfeien 
ei—a—selemiee—image—art—a—time—different—§rem—the—time—ei—an 
©feeding—target—current—image—feased—en—a—me-feieH-—veeter—deteeted 
within a—tiie—vfhenr—a--pietHre—e-i—the—current—image—i-s—spiit—int© 
the—tiies and—ene©ded-; an—encoding—step—periermedr—fey-—the 
eneeding—devi-ee—whieh—eneedes—the—eurrent—image—and—generating 
©needed—data using the predietien image generated—fey—the 
preccssing—©f—the—metien—eempcnsatien—step-; a—setting—step 
perfected—fey—the—©need-drag—deviee—whieh—sets—tiie—splittable 
i&#e«flati©H—indieating—that—deeeding—is—atiewed—§ea^-eaehr—Hftit—e# 
the—feiies-f—and—a—tras&miesien—step—periermed—fey—the—eneeding 
de-viee-—-vfhieh—transmits the eneeded:—data generated—fey—the 
preeessing ©-£—the ©needing step-; and the tiie spiittafeie 
information—set by^the—^recessing—et—the setting—etep~r 

According to the above aspects of the present invention, a 

prediction image is generated by performing motion compensation 

of a reference image at a time different from the time of an 

encoding target current image based on a motion vector detected 

within a tile when a picture of the current image is split into 

the tiles and encoded. Encoded data is generated by encoding 

the current image using the prediction image. Tile splittable 

information indicating that decoding is allowed for each unit of 

the tiles is set. The encoded data and the tile splittable 

information are transmitted. 

[0025] 

Further, the above decoding device and the encoding device 

can be realized by making a computer execute a program. 
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[0026] 

Moreover, the program executed by the computer for 

realizing the above decoding device and the encoding device can 

be provided by transmitting the program via a transmission 

medium, or by recording the program on a recording medium. 

[0027] 

In addition, the above decoding device and the encoding 

device may be separate devices, or may be inside blocks 

constituting one device. 

EFFECTS OF THE INVENTION 

[0028] 

According to the above aspects of the present invention, 

independent decoding in the time direction for each tile is 

allowed. 

[0029] 

Moreover, according to the above aspects of the present 

invention, independent encoding in the time direction for each 

tile is allowed. 

BRIEF DESCRIPTION OF DRAWINGS 

[0030] 

Fig. 1 is a diagram describing a reference image for 

conventional inter prediction. 

Fig. 2 is a block diagram showing a constitution example of 

a conventional decoding device. 

Fig. 3 is a block diagram showing a constitution example of 

an encoding device to which the present technique is applied 

according to a first embodiment. 

Fig. 4 is a block diagram showing a constitution example of 

an encoding unit in Fig. 3. 

Fig. 5 is a diagram describing tiles. 
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Fig. 6 is a diagram describing a restriction set when a 

motion vector is detected. 

Fig. 7 is a diagram describing a reference image for inter 

prediction. 

Fig. 8 is a diagram showing an example of syntax of SPS. 

Fig. 9 is a diagram showing an example of syntax of 
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CLAIMS 

1. A decoding device, comprising: 
a motion compensation unit generating a prediction image 

by performing, for each of tiles, motion compensation e# with 

a reference image within a co-located tile bas-ed-en—-feiie--

spiri-tfeateie-"-4fi#e^marfe4eHr--i^d-i€«rfe4fl^-tlarat—dee©di»§--is---arlriewedr--te3?-

eaeh~©f—the fei-iee and motion vector information representing a 

motion vector used for generating encoded data of a decoding 

target current image when a picture of the current image is 

split into the tiles and decoded; and 

a decoding unit decoding the encoded data using the 

prediction image generated by the motion compensation unit . 

2. The decoding device according to claim 1, further 

comprising: 

a vector generation unit generating the motion vector of 

the encoded data from the motion vector information using a 

motion vector of an image located adjacent to the current 

image and contained within the same tile as the tile of the 

current image, 

wherein the motion compensation unit performs motion 

compensation e# with the reference image for each of the tiles 

based on fehe--feiie--spii-fe-fc-ate-l'6^-i-Fiie«-ma-fei©ii—afid the motion vector 

generated by the motion vector generation unit. 

3. The decoding device according to claim 1, further 

comprising: 

a filter unit performing filtering of the reference 

image for each unit of the tiles, 

wherein 

the filter unit performs the filtering of the reference 

image for each of the tiles based on filter information 

representing that filtering of the reference image is not 

performed across the tiles, and 

the motion compensation unit performs, for each of the 

tiles, the motion compensation of- with the reference image 

obtained after the filtering by the filter unit based on the--

tiie- spiifet:abio-iiif-©;{?ma-fei©n-'-and the motion vector information. 
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4. The decoding device according to claim 3, wherein the 

filter unit performs, for each of the tiles, the filtering of 

the reference image using a parameter for the filtering 

associated with an image contained within the corresponding 

tile based on the filter information and parameter sharing 

information representing that the parameter is not shared 

between the tiles. 

5. The decoding device according to claim 1, wherein tile 

split of a picture contained within the same sequence is the 

same split. 

6. The decoding device according to claim 1, wherein each 

of the tiles includes one or more slices. 

7. The decoding device according to claim 1, wherein 

the picture is split into two of the tiles and decoded, 

the image of one of the tiles is an image for left eye 

constituting a 3D image, and 

the image of the other tile is an image for right eye 

constituting a 3D image. 

8. A decoding method, comprising: 

a motion compensation step performed by a decoding 

device which generates a prediction image by performing, for 

each of tiles, motion compensation of with a reference image 

within a co-located tile barS-ed—©n— 

ifiey:eafeiHg----fehafc--€ie€?ediBg is aiiewed--#©?—-&3rei5--e>f--fe-he--feiie9 and 

motion vector information representing a motion vector used 

for generating encoded data of a decoding target current image 

when a picture of the current image is split into the tiles 

and decoded; and 

a decoding step performed by the decoding device which 

decodes the encoded data using the prediction image generated 

by the processing of the motion compensation step. 
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the—t-ya-nam.i a G • the—l^4rte^-iR#ermatiefir~-~ 
se t- by-t he—ee tting—ttnit— 

The -e-needing--deviee--^eei^dift§—fee-eia-iw i-1;—wherein 
the—fi-iter—tmi-t—pe-rfe-rms-;—#©^--eaeh—©§—the---tiie9-;—the— 

tiitering---©€—the—reier-enee—image—u&ing---a---pai-ameter----o-f---afi—in^ge-
eon-feaiHeei—wit-hiH—the- eevFi-esp©ndiiig-tiler 

the—eetfeHag—•anit—sets—pa^ametre^-s-ha^faag ln£ o-rmat-ieft— 
^^p^-s-enting-that—the—parameter—is--H3©t—&h€Hredr—between—the--

tiles-;—and 
the-tr^aH-s-HHrS^-©ft-«ait---tr^aBSfBits-trhe—parame-ter—-s-ha-FiRg— 

iH#©-rmartir©H—-set—by—the—setting—«Hrit-r-

i-3~; The—©needing—deviee—aeee-r-ding-—te—eiaim—9-,—whe-i-ei -n- ti-i-e— 
-gplit-~-o-£--a -pietttre-eent^i-ncd withia—the—same-eefaeeee-is-^the— 
eame—sp-iit T 

-14-T The --ene^dii-ig- -deviee"-ae£-!©;FdiHg t© e-iaim—-9-;—whe^e-in—eaefe-
©-f---the~-tileB---in€;i-«des--©ne----©i=----me^i"e- siieeB---

1-5- -The-©needing deviee—aee©-r-dii:ig----te--€?i-aim--9-;—wherein 

-th:e--pietH;^e^s---spi-it—i-Hte—two—e#-the--tiies--a»d—eReeded-7--

the----iHiagei--- e>i—©Be--©-f—•the--tiie9- is -an—image—-fi©-3f- ie-£t--ey-e-

-eeiK^titutiRg- a----343--image-,—and 

the—image--©t—fehe ©the-r tiie—i9---aii—image--i©i----i-i-ght--'eye— 
e©ftstitt*fei-ng--a 343--image— 

1-6; Afv-eFK3eding—met-hed;—eeffvp*4:sing-t-

a meti©n—eempen-sat-ienr &tep—perter-meet-by—an—eneeding— 

deviee—whieh-gene-r ate s—a—pt-ed-ievtien—image-by—per £a-rming--meti©n-

eefflpeR9arfci^R-ef—et—3?e#ea?eaee—iroa^fe—ar&—ar-ti»e—dirf#e-areRt—i-a^era-tiie-

time-©§-an efte€)dii-^—ta-rget---et^rrent—image---bt^&e€t-©f^-a—metien---

vefi-t©i--dete€^ed--*i-thi.n--a---tiie--when---a---piettHf-e--©t—the ettF-i-eftt— 
image^--is----spiit----iH:t£v--the—ti-iee-ari€.ten«E}©ded^ 

aj^—eneeding—step-pert©CTied by—the e-Reeding—devi-ee—whieh-

eHeedes--the—e«a?areBrt—imag-e—aad—genesati-ng—eBre©dedr---da-ta^~ttsi»g— 
the-pi"edieti©R irnag^-;—geiierated- by-t-he—p-r-eee-s-s-ing—©f—the—m©ti©Hr 
e©mpeHrS-ati©Hr—stept" 
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a--eefe^iHg--9t-ep--pe-£\#e>i-meei--fey----fehe eiiee>el:i-ng—deviee wkie-h— 
aet(^fcA4.^--&pi:irfefea&ie—ii*f-armatiei>—infeeati-rstg -that—deeodintg i-s— 
aiiewed—£ei-~eaeh -tvFbit-©#---the- t-iie-s-;—and 

a fc-t-a-H9ft>isBi©fT7-s4?ep-"P>e?-#©rmed-4jy- the- efieed-ing ̂ eviee---
wMrefe-t^^nsHHrfes-tfee—e»e©de#--datar--g-eH-ei?ated-49y^te-paf©€^essifig^-
©i---4:he--ene©€ti-fig--Gtep7—and-the tiie-~-spiittafeie inio-FmafciaFi-set 
fey^h-e-p^-eee&s-irig--e^-~-fefee--settiHrg--&-feep^-


