
TOMMAND DULU LUONNON 
US010038922B2 

( 12 ) United States Patent 
Hattori et al . 

( 10 ) Patent No . : US 10 , 038 , 922 B2 
( 45 ) Date of Patent : Jul . 31 , 2018 

( 54 ) INFORMATION PROCESSING DEVICE AND 
METHOD FOR SUPPLYING DATA OF 
PARTIAL IMAGES 

( 58 ) Field of Classification Search 
None 
See application file for complete search history . 

( 71 ) Applicant : SONY CORPORATION , Tokyo ( JP ) ( 56 ) References Cited 
U . S . PATENT DOCUMENTS ( 72 ) Inventors : Shinobu Hattori , Tokyo ( JP ) ; 

Mitsuhiro Hirabayashi , Tokyo ( JP ) ; 
Tatsuya Igarashi , Tokyo ( JP ) ; Mikita 
Yasuda , Kanagawa ( JP ) 

2013 / 0091251 A1 
2013 / 0185398 A1 

4 / 2013 Walker et al . 
7 / 2013 Thang et al . 

( Continued ) 

FOREIGN PATENT DOCUMENTS 
( 73 ) Assignee : SONY CORPORATION , Tokyo ( JP ) 
( * ) Notice : Subject to any disclaimer , the term of this 

patent is extended or adjusted under 35 
U . S . C . 154 ( b ) by 0 days . 

WO 
WO 

WO2012 / 125006 A2 9 / 2012 
WO2012 / 168365 Al 12 / 2012 

( Continued ) 

OTHER PUBLICATIONS 
( 21 ) Appl . No . : 14 / 904 , 243 
( 22 ) PCT Filed : Jul . 16 , 2014 
( 86 ) PCT No . : PCT / JP2014 / 068861 

$ 371 ( c ) ( 1 ) , 
( 2 ) Date : Jan . 11 , 2016 

( 87 ) PCT Pub . No . : W02015 / 008775 
PCT Pub . Date : Jan . 22 , 2015 

Oct . 14 , 2016 , EP communication issued for related EP application 
No . 14826667 . 9 . 

( Continued ) 
Primary Examiner — Hoang Vu A Nguyen Ba 
( 74 ) Attorney , Agent , or Firm — Paratus Law Group , 
PLLC 

( 65 ) Prior Publication Data 
US 2016 / 0156949 A1 Jun . 2 , 2016 

( 30 ) Foreign Application Priority Data 
Jul . 19 , 2013 
Jan . 8 , 2014 

Mar . 20 , 2014 

( JP ) . . . . . 
( JP ) 
( JP ) . . . . . . . . . . . . . 

2013 - 150977 
2014 - 002046 
2014 - 058762 

( 57 ) ABSTRACT 
The present disclosure relates to an information processing 
device and method for adaptively supplying data of partial 
images . The information processing device includes : a 
reception unit configured to receive a file that includes a first 
track storing parameter sets related to an encoded entire 
image , a second track storing each partial image which is a 
part of the encoded entire image , and association informa 
tion associating the first track with the second track ; and a 
decoding unit configured to decode encoded data of the 
partial image included in the file received by the reception 
unit . For example , the present disclosure can be applied to 
an information processing device that performs a process for 
adaptively supplying image data . 

( 51 ) Int . Ci . 
HO4N 21 / 234 ( 2011 . 01 ) 
H04N 21 / 845 ( 2011 . 01 ) 

( Continued ) 
( 52 ) U . S . CI . 

CPC . . . . . H04N 21 / 23418 ( 2013 . 01 ) ; H04N 21 / 231 
( 2013 . 01 ) ; H04N 21 / 2353 ( 2013 . 01 ) ; 

( Continued ) 30 Claims , 71 Drawing Sheets 

START OF TILE TYPE MPO FILE GENERATION PROCESS ) 

SET SCHEMA OF TILE TYPE IMAGE FORMATION S121 

18122 SET VIEW TYPE AS VALUE OF 
TILE TYPE IMAGE INFORMATION 

$ 123 SET SIZE OF ENTIRE IMAGE AS VALUE OF 
TILE TYPE IMAGE INFORMATION 

SET POSITION OF TILE IMAGE AS VALUE OF 
TILE TYPE IMAGE INFORMATION 

S125 SET GROUP IDENTIFICATION INFORMATION AS 
VALUE OF TILE TYPE IMAGE INFORMATION 

9126 SET SEGMENT INFORMATION AS NECESSARY 

$ 127 SET MULTI - SEGMENT INFORMATION AS NECESSARY 
wwwwwwwwwwYWY 

{ RETURN 

DOLBY 10171



US 10 , 038 , 922 B2 
Page 2 

( 51 ) FOREIGN PATENT DOCUMENTS 
WO 
WO 
WO 
WO 
WO 

. . . . . . . . . . . . . HO4N 21 / 4728 

Int . CI . 
H04N 21 / 231 ( 2011 . 01 ) 
H04N 21 / 235 ( 2011 . 01 ) 
H04N 21 / 854 ( 2011 . 01 ) 
H04N 21 / 2385 ( 2011 . 01 ) 
HO4N 21 / 2343 ( 2011 . 01 ) 
H04N 21 / 262 ( 2011 . 01 ) 
U . S . CI . 
CPC . . . H04N 21 / 2385 ( 2013 . 01 ) ; H04N 21 / 23439 

( 2013 . 01 ) ; H04N 21 / 234345 ( 2013 . 01 ) ; H04N 
21 / 26258 ( 2013 . 01 ) ; H04N 21 / 8455 ( 2013 . 01 ) ; 

H04N 21 / 8456 ( 2013 . 01 ) ; H04N 21 / 85406 
( 2013 . 01 ) 

WO2013 / 063094 A1 5 / 2013 
WO2013 / 089437 A1 6 / 2013 
WO / 2014 / 170176 * 10 / 2014 
WO2014 / 170176 A 10 / 2014 
WO2014 / 188886 A1 11 / 2014 
WO2015 / 004276 A2 1 / 2015 WO 

( 52 ) OTHER PUBLICATIONS 

( 56 ) References Cited 
U . S . PATENT DOCUMENTS 

Oct . 19 , 2016 , EP communication issued for related EP application 
No . 14825915 . 3 . 
Dec . 5 , 2016 , SG communication issued for related SG application 
No . 11201600223U . 
Le Feuvre , et al . , " Support for efficient tile access in the HEVC File 
Format ” , International Organisation for Standardisation ISO / IEC 
JTC1 / SC29 / WG11 , Apr . 2013 , p . 1 - 11 , Incheon , Korea . 
Denoual , et al . , “ Interactive ROI streaming with DASH ” , Interna 
tional Organisation for Standardisation ISO / IEC JTC1 / SC29 / 
WG11 , Apr . 2013 , p . 1 - 8 , Incheon , Korea . 
Mar . 22 , 2018 , Chinese Office Action issued for related CN appli 
cation No . 201480039820 . X . 
Apr . 19 , 2018 , Chinese Office Action issued for related CN Appli 
cation No . 201480039821 . 4 . 

2014 / 0006564 AL 
2014 / 0219346 A1 * 

2016 / 0080833 A1 * 

1 / 2014 Thang et al . 
8 / 2014 Ugur . . . . . . . . . . . . . . . . HO4N 19 / 00575 

375 / 240 . 12 
3 / 2016 Denoual . . . . . . . . H04N 21 / 234327 

725 / 116 
6 / 2016 Hannuksela . . . . . . . . H04N 19 / 105 

375 / 240 . 12 
2016 / 0191931 A1 * 

* cited by examiner 

2



US 10 , 038 , 922 B2 

Trii 

W 

wwwwwhhhh 
AA 4 

4 

444444 

F 

y rrrrrrrrrrrrrrFZIJD WILLLLLLLLLL 

† 3• . * * 

* 

Y YYYYYYYYY 

YYYYYN ' AYY 

BONI ONIAON 30 CMcad 

AWAY AYN 

IN3W938 

IN3W93S 80S 

XION INDW939 

¢¢¢¢ 

* 

* 

* * 

* 

4 

. WAL 

A 

* 

* * * * 

* 

* * # 

* # 6755 

* * 

* * * 

* 

wwwwwwwwwwwwwwwwwwwwwwwwwww 
W4444444444 

* 

* * 

* 

# # # # # # # # # # 

NYIA 

MAAN 

Sheet 1 of 71 

4444444444444444444444 

* 

* * * 

* * * * * * * * * 

* * 

* 

3YMBOS NOLLOnGoudy 30FPI ON???? 
Yi 

????? ? dllHDOL MIJOS IN31701 

4 + 4¢ { ' 

18 ONICOON ONOOBSIDIAN | 803 d1049 IN9W935 

* 

wwwwwwwwwww 
w wwwwwwwwww 

* 

* 

* 

* 

* * 

* * 

* 

* * 

YYYW44444444444444444444444 

HTP . 

MAAAAAAAAAA 

??????????????????? 

A 

314 0dN20 NOLIMO - NO 
NO GOSWA NIYO ALYSSION 

GNBOON 3100 

AAAA 
* * * * * * * * * 

* * * * * * * * * * * * * * * * * 

So W 

* * * mik 

* * * * * * 

ith , 

SSSSSSS 

24 . 

IWU ONICOON ONOOBS / IIAN & HOB dodo INNOS 

WW 

Jul . 31 , 2018 

* * * * 

WWWW 

WWW 

VIVO ONWEUSI ONITOHINOO 40 : 38MLOSET 

L3NBINI 

JIMIIIIIHTHIYY 
YYYYYYY 

THEY 

* 

* 

* * 

* 

* 

* * 

* * * * * * 

* 

311 . OdW 

www 

X 

* 

+ + 

+ 

4 

+ * 

A 

Y 

+ 

* 

* * * 

* * * * 

* 

wwwwwww 

943S COM 

31 . Odwadnoom 

# 44444444 
* * * * * * * * * * * * wwwwwwwwwww 

wwww 

* * * * * * 

* * * * * 

www 

w wwwwwwww 

atent 

L ' 98 

3



U . S . Patent 

FIG . 2 

* * * * * 

* FA 

* 

WWWWWWWWWWWWWWWW 
Segment Info Initialization Segment http : / / WW . 8 . com / aha - - 3€ 

many 
W 

Media Presentation 

wwwwwwwwwwwwwwwwwwwwwwwww * * * * * wwwwwwwww * * * * * * * wwwwwwwww 
wWwwWwwWwWWWWWWWWWWWWWW * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* * * * * * * * * * 

* * 

w wwwwwwwwww 

wwwwwwwwwwwwww 

Jul . 31 , 2018 

M 

* * * * * * 

: : : : : 

: : : 

Media Segment1 start = 0s 

Inttp : / / www . e . com / ana - 

: : : : 

Period , start - Os 

1 . 3gn 

* 

* 

MMMMMMMMMM 

wimwili w 

w 

WWW 

e 

V 

Period , - start = 100 

- baseURL = http : / / ww . . com / 
to Representation1 500kbit / s 

Representation1 - bandwidth - 500kbit / s • 8 ? ? { } { { } , ?? ?? ???t _ { { } 

www . nykyytyty hipoti hiyo ilippinery My t hology that Wypothesis that ar 
wimW 

* * * * * * 

* * 

WWW . 444cc 4cec - 4444 _ G 

OOGEEEEEEEEEEEEEE 

* * * * * * 

Media Segment2 startslos 
http : / / WW . 9 . con ahs - 

* * 

DACHTWA 

CHAWA KAWAK 

2 . 39m 

Period . start = 10051 

* * * * * * 

WWW * * 

Segment Info duration = 10s 

Wwww that the wwwwwwwwwwwwwww 

WWWW 

iYiYWYWW * * * * * Yele 

V 

Media Segment3 start = 205 

http : / / wW . 9 . com / ahs - 

www 

W Within the 

Sheet 2 of 71 

W 

Representation2 100kbit / s 
W 

* * * * * 

Mithin this that www 

3 . 3gm 

* * 

wypo 

p 

yright 
* * * * 

Template : ahs - 5 - SIndex . 3gs 

WYWYRWWYWW - 1W 

* 

Period , start = 295s 

* * * 

wwwwwww 

A 

* * 

* * * * 

* 

e 

livivivil 

he 

visit t 

the 

* * Tit * * Göz 

w 

wwwwwwwwwwwwwwwww 

when 

Media Segment20 start = 1905 

Vhttp : / / * * . e . com ahs - . - 20 . 39m 

US 10 , 038 , 922 B2 

4



US 10 , 038 , 922 B2 

424 / . 4 . 2 / 44 / 47 / 424 . 

- 4 

. * . . . . . 

YHNA WWW . 
N 

YA # 

W 

. A 

te 

AAA onun 

x4 + + 2 

& 

4 

* 

* * 4 * 

* * 

* v * 

4 

WAYA 

au11 
* * * * * * 

* 

W 

W 

W 

* hut 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w wwwwwwwwwwwwww 

ethithin 

day you yol yaptightly 

with wwwwwwwwwwwwww 

. 

. 

. . 

quauias 

segment 

queunas 

Segment 

Sheet 3 of 71 

Wowwwwwwwwwwwwwwwwwwwwww 
w 

w 

wwwwwwwwwwwwwwwwwwwww . . * * * * 

* * * 

* * 

* * * * 

hin 

w 

esthethwytyyttel 
y 

w wwwwwwwwwwwwwwwwiny 

representation 

u011e1uasalde , 

Media content From the same 

WWWWWWWWWWW 
W 

WWWWWWWWAAAHHWW 
representation 

representation 

Jul . 31 , 2018 

period 

and 

per 

# M 

# 

* 

# 

* * * 

* 

* 

* * * * * * * 

* 

* 

* 

* * * * * * 

* 

* 

* * 

WWWWWWWWWW ' * * 

* 

* * * * 

* * * 

* * MAU * * * 

* * * * * * * * * * * * * * * * * * * * 

* * ystytystytytystup 

y 

FIG . 3 

atent 

5



US 10 , 038 , 922 B2 

HEYYHYFFYRYVYY16W W 

* * * 

* 

* * * * * * * 

* 

* 

* 

* * * 

* * 

* * * * * * * * * * * * * * * * * * * * * * * 

* * * 

* 

* 

* * 

* * * * * * 

* * * * Vyak V 

rtn 

ih vitev 

* * 

* A 

* 

* * 

* * * * * 

* 

* * 

Media Segment 

* * * * * * * * * * * * * * * * * * * * * 

9 wYW4 

mwy SEGMENT OF MOVING IMAGE OR AUDIO 
COMPRESSION SCHEME OR THE LIKE INITIALIZATION INFORMATION REGARDING DATA 

verweveryyyyyyyyyy 
* * * * * 

* * 

* * 

* * 

* 

* * 

* * * * 

Initialization Segment 
tallers while there is 

wwwhy 

whitewwww 
them with 

e rmittenthermometer with 

mysite int 

* * * 

Sheet 4 of 71 

Atvy 
the formation here to help the time 

whether than that 

* * * * * * * * * * * * * * * * * * * * * * * * 

w 

ith the than yo 

Junqueušas 

Shirt 

* 

wwwwwwwwwwwwwwwwwwww 
* * wwwwwwwwwwwwww w www 

writhebohu turunthanamurtarma sowatoto have 

s h own on the heart rate the best was the more 

* * * 

OF MOVING IMAGE OR AUDIO 
INFORMATION RELATED TO SEGMENTS 

OR AUDIO , AND SIZE OR THE LIKE OF MOVING IMAGE OR AUDIO 
INFORMATION REGARDING CODING RATE OF MOVING IMAGE 

OF STREAM 

GROUPING SELECTION RANGE ( Representation GROUP ) 

401729uesajday 
* * * * 

within 

artist w 

w wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

W 

* * 

* * * 

* 

* * * * 

* * * * 

* 

* * 

* * * * * 

Jesuoijezdepy TRAY 

* * * * 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
wwww 
w 

wwwwwwwwwwwwwwwwwwwwwwww 

Jul . 31 , 2018 

* * * * * 

* 

* * * * * * * * * * * * * 

* * * 

ONE PAIR OF SYNCHRONIZED MOVING IMAGE AND AUDIO ) INFORMATION REGARDING PROGRAM ( DATA SUCH AS 

CA 
polled 

D6RIYYAXY 

Myyty 
* * * * * * 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w wwwwww that with 

the 

37 . OdW 

* * * * * * 

wwwwwwwwwwwwwwww 

FIG . 4 

U . S . Patent 

6



US 10 , 038 , 922 B2 

* * 

wwwwwwwwwwwwwwwwwww 
www 

* * 

444444 

wwwwwwwwwwwwwwwwwwww 
* 

WWWWWW 

u011equesa day u01fejuese day Jaguoiqe depy 
WE wwwwwwwwwwwwwwwwwwwwwwwwwww 

WS 
Antoni 

Sheet 5 of 71 

u017e quasa idey 

$ 31088017 WHIS IN980 HIM INEINOO WYS O SWHIS 

wwwwwwwwwwwwwwww 
w 

* * * * * * * 

wwwy 
wwwwwwwwwww 

0011e1uasa 1094 30suo ! depy 

* * * * 

??????ag 

?a???? 

puewas 

juowias 

NEW 

Jul . 31 , 2018 

poiled 

poriad + 

+ + + + + + + + 44111 

* * * * 

Odw marthimit animation 
memori 
amHV 
+ + + + + + + + + 

+ + 

+ 

S ' D12 

U . S . Patent 

7



U . S . Patent Jul . 31 , 2018 Sheet 6 of 71 US 10 , 038 , 922 B2 

FIG . 6 
VPS SPS SETIPPS Elico Visos I Sem so bile 

????? ARAMAHAMAN Www what bitstream3 Ay?? 3z bitstream 

sure 

UNITY 

bitstreams 960x540 980x540 SiISD Band 
* 

* 

www 

( 3 SPSSETIPPS Slice G DS IS STIC 

' 

' ' ' ' ' 

NAMAN 

1920x1080 que bitstream2 

WFSF ' s I sei PPs Slim ATTAMAALAMMA 

senere bitstream 
640x480 bitstrom 

11a Til 
* MY 

. 

bottobre . 

Tin Tils 
. * . . * . 422 . . 

4 

RAP , ? ? ?? ? itsrom 
wwwvvwAAANA WAANANAW AV 

VPS SPSSELS it ' s 
A wwwwwwwwwwwwwwww anna be with wwwwwwwwwwwwwwwwwwwwwwwwww $ 11 . 97 Sii092S1053 S11c 

Tila Tio Tis 1115 

15 9 995445554 544 444 * * ??????????????? 

8



U . S . Patent Jul . 31 , 2018 Sheet 7 of 71 US 10 , 038 , 922 B2 

FIG . 7 
* * * * * * * * * SALES VVVV 

Wwwwwwwwwwwwwwwwwww 
WAAAAAANWwwwwwwwwwwwwwwww www MARKAN 

o theses 
* * 

VPS SPS SET / PPS Track2 Track3 Trackal Tracks MP4 File Track 1 * * * * * * * White hyp 

* * * 

* * * * * 

uH * * 
ANANAN * * * * wwwwwwww wwwwwwww 

W 

Trackt Slidel MP4 File Track21 
Parameter Set Tilat WW 

wwwwwwwwwwwwwwww 

* W * * * wwwwwwwwwwwwww tyhytyytywuwu T 9YVANNY A * * * 

MAANAN NEW WW WWWWWWWWWWW wwwwwww 

MP4 File Track1 Slidell * * Track3 
Parameter Set Tile 

ther Wwwwwwwwwwwwhy HAHA 
? . , ??? www . ?? ????????????? wwwwwwwwwwwwwww 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ww wwwwwwwwwwww wwww 

wiesowanie inture 

- . . . Com MP4 File Traoke 
P Tracki Slicet 

Parameter Set Tiles wwwwwwwwwwwwww erfect wwwwwwwwwwwwwwwwwwwwwwwwwwwww 
W w wwwww * * * * * * * * * * * * * * * 

MA L W ' WiNwYXWWWWWWWWWWWWW W W W * Wwwwwwwwwwwwww 
wwwwwwwwww * * * * * 

www . 

MP4 File Tracks study Trackl Slice1 
Parameter Set Tiled the intestat xwwwwwwwwwwww 

* * * * * * * * * * * * * * * wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwswimwww . swanawasitain international awwwwwwatu 
- 

- 

????????????????????????????? 0000014492121121121212121422144411711122 * * * * 

* 

* 

* * * * * * * * 

EACH Tile - Track 
THERE IS Header INFORMATION AND Base Track IN WHICH REFERENCE TO EACH Track IS WRITTEN 

WHEN ALL Tiles ARE DECODED , Base Track IS REPRODUCED 
FROM EACH Tile , Base Track IS REFERRED TO IN Header INFORMATION 

W wwwwwwwwwww 

9



U . S . Patent Jul . 31 , 2018 Sheet 8 of 71 US 10 , 038 , 922 B2 

FIG . 8 
ww * * * * estigat e wwwwwwww 

wwwwwwwwwwww 

VPS SPS MP4 File Tracki SEIPPS Slicet sliqe2 Slide3 sliced 
Tilet Tile Tile TI 184 

WWW W WWWWWWWWWAMA * * * * * * * * NAMANMAAAWWWWWWWwwwwwwwwwwwwwwwwwwww wwwwwwww 

* * * * * * * * W WWWW WWWWWwwwwwwwwwwww W w wwwwwwwwwwwwwwwwwwwwwwww * * * * * * * * * * * * * * * * * wwwwwwwwwwwwwwwww 

wwwwwwwwwwwwwwww w wwwwwwwwwww 

vps SP5 SET PPS Track2 Track3 Tracka ) Tracké ) wwwwww 
Tracki viewer 

w ww 

Tracki Sliced 
Parameter Set Tilet 

) Track w 

WWW w wwwww * * * * * * * * * * ANNWWWWWW wwwwwwwwwwwww wwww wwwwwwwwwwwwwww wwwwwwwwwww w 

ww 
MP4 File Tracks Tracki Slicet vi 

Parameter Sat Tile2 wwwwwwwwwwwwwww wwwwwwww * * * * wwwwww 

{ { AKA Tracki Slicet 
Parameter Set Tile3 

?????????????????? wwwwwwwwwwwww h t MAMMA MAANA * * * * wwwwww 

Tracks 

cererererer er 
Trackt slice ) 

Parameter Set Tim Wwwwwwwwwwww 
WAYALAWA * * * wwwwwwwwwwwwwwwwwwwwwwwwww mwWwW . 44 W WWWWWWWWW 

* ww . 
w 

eave 
ww w . * * . > 4444444 . 

10



. . . . . 

. 

. . . 

. . . 

. . 

. 

. . 

. . . . 

. 

. . . 

. . 1 

0 

. 

. 

. . 

. . . 

. . . 

2 

. 

. . 

. 

. . 

. 

. 

. . 

. 

. . 

. 

. 

7 . 

. 12 , 

. 

. 

. 

. . 

. 

. 

. . . . 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

US 10 , 038 , 922 B2 

Tiled 

fr 22 

Tilet 

Tile3 

wwwwwwwwwwwwwwwwwwwww 

www 

?? ? } ?5 

wwwie 

www 

Tile2 

WMV 

Sheet 9 of 71 

www . fo 

iarna 

Tile4 

FIG . 9 

Tile3 

r mation Emosion 

Cinema 

W . 9 . 22 

poison 

wwwww 

2 

Jul . 31 , 2018 

V 

20111 

ponown 

. 1 . 4 

. 

wwwwwwwwww 

* 

. 

P . 

. . 

www 

* * * * * * 

- 

WWWWA 

cocoonood 

Ammation 

Tile3 

U . S . Patent 

WWWWWWW * * * vwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
4471211Wuruwels 

11



U . S . Patent Jul . 31 , 2018 Sheet 10 of 71 US 10 , 038 , 922 B2 

G . 10 
, , , , , , , ' , ' ' , ' ' , ' ' , ' , ' ' , ' ' , ' , \ \ \ \ \ \ \ \ - \ \ \ \ \ * * * - * - * - * - * - * : : 

• * * * * * * * * ????????? 

F E TIRE IMAGE , ( ??? { ??t be } { r - 17 - ? - A S } { : # 1 ?? : 23 } 3 ” la } 1?? ” { } } } } ??pe , { 4 } kid 
{ 2 } fight OF ENTIRE { \ ?GE , { 3 } x { } { 2 { NATE , { 3 } \ 03R3NATE , { 4 } ?? ! | egr " up ” ? 

•••••• 
• 

* * 

* * * 

* 

* * { { } } } } } } ???? * * 

* * 

* 

* 

* 

* * 

{ 3 } { } , { } { 3 } { ???61 , { } 
* * * * * * * * * * * * * 

* 

* cn * * 
* * 

* * * * 

* 

* 

65 $ * * * * * 3x ] * * 

* 

* 

* 
* 

} * * * * * * * * * 
* ? A 

L 
* 

* 

* * * * * * 
* 

* 

* 

* * * { 34 
* * 

* * * * * * * 
* + 

* 

+ 
« 

* ????????? ??? 
+ + 

* 

+ 

* + + 

?? ? { ? : * * * 
« { } ? ????????? * 

* 
+ + 

* * * 
« 

* * * « « 

* * * * * * * * * * 
* 

* * * * * * * * * * * * * * * * 

{ 2 } { 2 { } 

{ 4 } { } { } ?? = { ? { ? } , { } } z { 3 , ?? ? { } 

? ? ? ? + + + + * * * * * * * * * * * * * * * * * * * * * * * * * * * * + + + + + + + + + + + + \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 

12



FIG . 11 

U . S . Patent 

MPD FILE 

poppiaproppen Jupit 

102 

103 

erit 
* 

* 
* 
* 

DELIVERY SERVER 

Jul . 31 , 2018 

WW 

W 

. 

* * * 

we 

WWWWWWWWWWwwwwwwwwwwww 
NETWORK 

DEVICE 

erine 
WWWWWWW 

hirr 
de itha t i 

# 

VETKwU4441 

i 

vic height 

your 

Sheet 11 of 71 

CONTENT FILE 

distur 

DELIVERY DATA GENERATION DEVICE wwwww 
101 

Vio 

US 10 , 038 , 922 B2 

13



* 

66 * 6 121 UNIT 1 PROCESSING DIVISION SCREEN WATAN FIG . 12 

w 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * w 

WWW wwwwwwwwwwwww 
PROCESSING UNIT ENCODING * Writer PROCESSING UNIT ENCODING wwwwwwww PROCESSING UNITI ENCODING wwwwwwwwwww 

* * * * IMAGE ENCODING UNIT A 122 

PAGE 1 1 

woods wwwwwwwwwwwww WWWWW 

* * * 

* 

* 

123 UNIT GENERATION FILE + + * 64 wwwwwwww 4 4 

* 

VYYYYYSYYS94 . 125 15 Weiss 

tex 

UNIT GENERATION MPD WA UNIT GENERATION INFORMATION TILE TYPE IMAGE GENERATION UNIT TILE TYPE MPD 141 
WWW Ayyyyyy 

What UNIT PROCESSING UPLOAD SERVER 126 

* * 

US 10 , 038 , 922 B2 Sheet 12 of 71 Jul . 31 , 2018 U . S . Patent 

14



FIG . 13 

U . S . Patent 

TILE IMAGE DESIGNATION INFORMATION 

atent 

Brent 

151 

TILE TYPE IMAGE INFORMATION PROCESSING UNIT 

* * 

MPD FILE 

MPD ACQUISITION UNIT 
PARSING PROCESSING UNIT 
TILE IMAGE SELECTION UNIT 

Jul . 31 , 2018 

X499999999 
3 

155 IMAGE DECODING UNIT DECODING PROCESSING UNT 

MATERIAwwwwwwwwwwwwwwww 
wwww 

PROMOC 

SKIWAnnyWww 

terlambatana na hata kamahala namin 

te hantering 

en poten 

Farmincnten 

* 

* * * 

* 

* * * * * * 

KASAMA 

FILE ACQUISITION UNIT 
DECODING SUOI PROCESSING UNIT 

TILE IMAGE in COMBINATION 

CONTENT FILE mm 

W 

DISPLAY UNIT 
Sheet 13 of 71 

MTA 

144444444444 

UNIT 

* * * * * * * 

* * * * * * * 

* 

DECODING PROCESSING 
154 

ma 

US 10 , 038 , 922 B2 

15



U . S . Patent Jul . 31 , 2018 Sheet 14 of 71 US 10 , 038 , 922 B2 

FIG . 14 

( START OF DELIVERY DATA GENERATION PROCESS 

DIVIDE SCREEN S101 

ENCODE EACH TILE IMAGE S102 
A NNNNNNNNNX nVYTR ' ' We ' w 

FILE ENCODED DATA S103 

GENERATE TILE TYPE MPD FILE 5104 

S105 UPLOAD MPD FILE AND CONTENT FILE TO 
DELIVERY SERVER 

* * * WWWW W WWWWwwwwwwwwwwww 

??? 

16



U . S . Patent Jul . 31 , 2018 Sheet 15 of 71 US 10 , 038 , 922 B2 

FIG . 15 
START OF TILE TYPE MPD FILE GENERATION PROCESS ) 

www * * * * * * * * * * * * * * * wwwwwwwwwwwwwwwwwwwwwwwwwwwww wwwvYYYYYY 

* * * * * 

SET SCHEMA OF TILE TYPE IMAGE FORMATION S121 1 1 

WWW ' W ' W ' EMANA * * * * * 

S122 SET VIEW TYPE AS VALUE OF 
TILE TYPE IMAGE INFORMATION 

99 * * * * wwwwwwwwwww IS123 SET SIZE OF ENTIRE IMAGE AS VALUE OF 
TILE TYPE IMAGE INFORMATION 

* * * * * * * ques SET POSITION OF TILE IMAGE AS VALUE OF 
TILE TYPE IMAGE INFORMATION 

www * * * * * W innaa 

wwwwwwwwwwwwwwww * * * * * * * * wwwwwwwwwwwwwww w 

1 SET GROUP IDENTIFICATION INFORMATION AS 
VALUE OF TILE TYPE IMAGE INFORMATION 

19 

VWTTER M 44444 

75126 SET SEGMENT INFORMATION AS NECESSARY * 

* 

* 

1 wwwwwwwwwwwwwwwwwww ????? 

WAW 

and 
SET MULTI - SEGMENT INFORMATION AS NECESSARY E T 

4 44444444 

RETURN 

17



U . S . Patent Jul . 31 , 2018 Sheet 16 of 71 US 10 , 038 , 922 B2 

FIG . 16 
( START OF DELIVERY DATA REPRODUCTION PROCESS 

W W W * * * * * * YYYYYY 

www 4 44 LLLL44454 YYYYYYYYYYYYYYYYYYY 

ACQUIRE MPD FILE $ 141 1 

PARSE MPD FILE 15142 
YYYYYYNT IRIIIII 444 * * * * * Wwiiii 

W * * * X 

$ 143 PARSE TILE TYPE IMAGE INFORMATION VY 
H AN 

' ' IN4444444 * * * * * * * * * 

1 SELECT DESIGNATED TILE IMAGES AMONG TILE 
IMAGES INDICATED IN TILE TYPE IMAGE INFORMATION HARRY 

YYYYYYYYY ALLLLL 

ACQUIRE FILE OF SELECTED TILE IMAGES 
LE44444 44444 4444kr . 444 

DECODE EACH TILE IMAGE S146 1 

COMBINE TILE IMAGES S147 
WY 

DISPLAY COMBINED IMAGE 

END 

18



FIG . 17 

thHHHHH + viverra 

* 

* * * 

* * 

* 

* * 

atent 

150 Period 

Adaptationset 

Viewpoint scheme duri = " urn : mweg : 045 : ti je : 2019 " value = " O . 1920 . 1090 , 0 , 0 . 1 * > 

wwwrig 

* 

???? 

R? ??????? { } { Representation 

640x480 

W 

holetowy 
744444441YHV 
Segment 

bitstreami , mez ! 

* * * * * * * * 

AVKASTAV 

MAA 

A 

YVAVVAHV 

* * * * * * * * * * * * * 

H 

ing pagonjwa 

w 

Sho 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w 

w wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
wwwwwwwwwwwwwwwwwwwwwwwwww WA * * 

Representation 
W 

WW * 

* * * 

* 

* 

1920X1000 

Jul . 31 , 2018 

Segrent 

in Bitstrex2 . 6234 

* * * * * * * * 

* * * * 

w wwwwwwwwwwwwwwwwwwwwwwwwwwwhhhh 
wwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
* * * * * * * * W 

wwwwwww 

* * * * * * * * * * * wwwwwww 

* 

wwwwwwwwwwwwwwwww 

e wwwwwwwwwwwww 

pov 

* * * * * * * 

wwww 

w 

w 

wwwwwwwwww 

* 

asiaotationset 

Viewpoint schene iduri = " urn . mpeg : DASH tile 2013 " value = " 1 , 1920 , 109 , 0 , 0 , 2 " ) 

V * * * 

* * * 

* 

CACHOWWWWWWWWWWWWWWW 

* 

2016 

* * * * 

* * * 

WWW 

* 

* * * * * * 

* 

* * * 

Sheet 17 of 71 

* 

960x54019 
360x586 

* * * 

* * * 

Bueuses WYSYVYYYYY 

* 

wwwwwwwwwwwww 
. 

. . 

D 

* 

960X580 
360x580 

Staient bitstream . mp4 

Adaptationset Viewpoint scheme I duri = " urn : mouse : DASH tile : 2013 " value = " 1 . 1920 , 1090 , 360 , 0 . 7 

Representation 

bitstrean , 104 

Adastationset ViewCount scheme duri = " urn mpeg - DASH ti le 2013 " value = " 1 , 1920 , 10 $ 0 . 0 540 . 2 " ) 

Betesentation 

Sement for the bitstream . mp4 

Adaptationset Viewpoint scheme i dur i = " urn wiper DASH tile 2013 " value = " 1 , 1920 , 1080 . 960 . 540 , 7 " > 

??? ??? ?? { { } 

* * 

* 

rrry 

RRRRRRRRr 

* 

* 

wwwwwwwwwwwwwwwwwwwwww 
w w ! 

t ttttt 

* * * 

* * 

* * 

ttt 

* 

* * 

* * 

* * * * 

* * 

H ALA 

* 

* * * 

* * * * * 

WWW 

* * * 

PRE W . 

AISI ! C 

$ < * # 

US 10 , 038 , 922 B2 

* 

i t 

* * 

mawininawwwwww 
wwwwwmovi * * * * 

w 

wwwwwwwwwwww 
W 

19



US 10 , 038 , 922 B2 Sheet 18 0f71 Jul . 31 , 2018 U , S , Patent 

FIG . 18 

? ???????? 

??????????????????? ????????????????????????????????????????? ? 
www 

? ? ???? . ; ? . ? ? ' 
° : ? ? ? ????? ?? . ; . ? ? ?????? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?? ; ; ????? ; : ? ? ??? ? ? ? . ??? ; ; ; ; : ? $ 

- ? ?? ? ? . . ???? ' ??????????? ; ; ; ; ; " : : : : : : 3 $ " ? ; ; ° ?? ; , ? : ?????? ; ; : . - 3 ??????? . ? 4 : 33 ? ? ? ? - ??????? ???? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ????? . * ??? ? 
; " ; ; : : ? . ? ? ? . ? ? ? ? ? ? ? ? ? ???????? ? . ????? ? ? : ; ! ? ? R ? ; : : : - ????? ; ; ; ; ; ; : ? 

; ?? ? ?? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?? , ? ? ; 
. . : : . : : ; : ; . 2 ?? ? 5 ] , , ????? . ? ; ; ??????????????? 

? ??? . ; : ? ' 
? ? ??? ? ? ? . ?? ????? ? ? ? ? ? ??? ? ? ? ? ? ? » ; ? ? ????? ???? ? ???????? ?? ? ?? . ?? ? : ? ' " . ?? ? . ??? : : ??? ? | . : ? ? ? 

' ? ? ? , ; . : : ? ? ? ? ? ? . : ? ' ; ? : ? : : : " , ? ???????? ?? ; ; - . ; : ; ? ? ? ????? ? ? ? ? ? ? ???? . ? ? 
? ? ? ? ; : , ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? * ??? ? ? ? ? ? ? : : : : : : : ? 

. ° ° . ; ; ; ; ; ; ; ; ; . ; ; ? ? 
? ? ? ? ? ? ? ? : ; . . ; . : ???????? ? ? 

? ? ? ? ? ? ? ? 
? ?? ; : ??? ? ? ? ? ? 

` ???????? ? * ? ? ??? ; ; - $ " ; ; " ? ? ????? . ? " ; " ; : ? ' . ; ? ? . ? ? 
; " ; ; ; ; ; ; ; ; ; ; ? : ? ? ??? 

; ??? ; ; ; ; ; ; ; ; » ; ; . ? ? ? ? ? ? 
; ; ; ; , ??? ? ?? ? 

? ? ? ? ? ? ? ? ? ? : 43 
; ; ; ; ; ?? ??? ????? ? ? 

. ' ?? ? ? ? ? ? ? ? ?? ; ; ; . ; - : ?? ? ? ?? ? ? ; ; ; ; ; ; ; " ; : ; . ' \ ???? ? · : ; " : : " : ; . ; ; ? ? ? 
? ? , ?? ?? ? ; ; ; ; ; ; ; , : ' * ??????? ; ; ' " ; ; ; : ? : , ; ; : , ? , ; ? ? ? ? ? ! ; ; ; ; ; ; ' ? ? ? ? ? ? . 

? ? ? ? ? ? ? ??????? ??????? ?????? ? " ; ; ; ' : ; ' " ; ; ? ? ? ? ? ? ? ??? ? ; ; & 
; ; ; ; ; ; ; ; ; x ? ? ??? ???? ? 

? * ????? , ?????? ? ? : ; ? : ? ?? . ? ? 
? ? : ; ? ?? ; ; 
; ; ; $ ; ? ?? ?????? ' 
? ? ??? ? | ? ; : 

; " ???? ? ? ? ; ; » ; ; ; ? ???? ' ?? ??????? ? ? ? ' C : N ? " ????? . ??? ' ? " ; s ' ?? : ; " " ? ? ; . : . ? ? x : : ; ????????? ' 
? ? ? , , ; ) , ????? ? ? ? ? ? ? ? ? ? ' ???? ? ? ? ? ? ? ? : ; " ; ; ? R , : ' i ? . . ? ? : : " . . ? - ??? ??? ? ? ? . ? ???? ? 

" : : : ; , ; ; , ?? ???? ??????? ; ; ; ? » ; ; ; ; ; ; ; ; " ; ; ; ; ; ; ; ; w ? ????? 
; ; ; ; " ? . ? . . ? ? ?????? ? . ; ; ; ??????? 

? ? ° ?? ? ; ; ; ; ; ???? ; . " ? ? ? ?????? ? ? ? 
, ; , ; - ???? ? ? 

? ? ? ? ? ? ? ? ? ? ? ? ? 
? : ??????????? ? 

' ?? : ? ? | ????? ? ? ?? ? ? ? ??? ? ? ? ? ? ? ? ?? . " ?? . : ; ? ? ? ? ? ? : ; ' ????? ? ? ???????? ? ? ? ? ??? 
? ? ? ? : 4 ? . . ; : ? ? ? ? ? ? ' ?? . ; ? ? ? ? ? ? ? ? . ; . x , ; ; ; ? ? ; ; ; ; ; ; 3 : , ????? ? : ? 

; y ; ; ' ' ?? ? ? ; ; ??????? ? ? ? ; : : : ? ; ; ???? : : ' ? ? ? ? ? ? ? ? ????? ? ?????? 
* " : ; " . ? ? ? ? ? ? ; : : : : ???????? 

? ' ?????? ? ??? ? ? ? ? ?? r ) ? ? ? ? ? ?? 
? : : ???? .? ? ? ? ? ? 

. ? ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

? 

??????????????????????????????????????????????????????? ????? ??????????????????? 
/ 

www 

? ??????????????????????????????????????????? sinh : vi 
" ? ? ? ? ? ? 

? ? 
? ? ? ? ? 

?? ? ? ? 
? ? : ; ; ; ; ; ; ; ; " ? ?????? ; ? " ????? ; ; ; ; ° ° ? ????? ? ? ? . ? . ? ? 33 " 

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? : ? ????? ? ? ? ? ? ; ; ; ; ; ; ; ; ; ; ; ; ; ? ? ? 
; " ; ; ; ; ; ' °?? ? ? ??????? ; ; ; : " ; " . ; ) ; ? : " ? . ; . ; 3 ? ????? ??????? ? 

; ; ; " ; ; ; ; ; ; ; ; . : ???? 
? ? ' ??????? ? ? : : * ; ? ?? ? ? | ? : ? : ? ? 

| | . ? ? ? ? - ? ? ? ? 
: its 
? ? ? ; : i : ???? ?? ? ?????????? ???????? 

20



FIG . 19 

U . S . Patent 

waryawan 
yang 
hanya 

Aro www . w . w . w . . 

w 

w 

W 

* * 

* * 

yoyyyyyaa 

de retraite 

r 

y 

Period 

Adaptationset om 

die point schaneldur j = " urn wong : DASH tile : 2013 " xalue = " 0 , 1920 , 102 0 , 0 , 1 " ) 

Em 

Vogues33028 

640x480 

HWA 

httttt 

Sementara itatreal . se 
* 

w www 

menanampalatorieinamu 
AS 

W 

wwwwwwwwwwwwwwwwwwwwwwwvvwvYinghe 
wwwww 

A 

* 

* 

w wwwww 

wwww wwwwwwwwwwwwwwwwwwwwwww 

w 

wwwwwwwwwwwwwwwwww 

* * * * * * * * * * * * * * 

* 

WWW . 

+ 

+ + 

LIVE 

Lopgezuese . com 

p es 

0801X026 

W zwoljelam 

Jul . 31 , 2018 

wwwwwwwwwwwwwwwwww 
dideleithships 

w wwwwwwwwwwwwwwwwwwwww 

w wwwwwww 

W 

CROARRAMURO 

* * 

w 

w 

w 

wwwwwwwwwwwwwwwwww 
w 

owwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
* * w 

wwwwww 
Wwwwwwwwww 

Winwindow . www . weintimityw 

* * * 

www 

Adaptationset : 
etet 

t 

Vyh 

Representation 

et Viewpoint scheme idur = " urn impeg . BASH 11 le : 2013 " values " 1 , 920 , 1080 , 0 , 0 , 7 " 

Sement 

witstream3 . 

Hepresentation 

1 

73 

2 

VEC 

6 

Viewizolat screme Idursurnipeg : DASH tile : 2013 " value = " 1 . 1920 , 1080 , 900 , 0 , 2 " > 

VVV 

wwwwwwwwwww 

Segment 

bitstrest4 . m4 

Sheet 19 of 71 

WA * * * 

LLLLLLLL 

2098720 

Torre Vi awaiat co 

d uri = " utfixes : BAStile : 2013 " value : " } . 1920 , 1080 , 0 . 540 . 2 . " . 

Soment 

arbitstream . mp4 

* 

* 

* 

* * 

* 

* * * 

* 

ht 

R 

?? Representation 

N . 

233 . 5 kat " 

< < Viewpoint scheme dur i = " urn speg BASH : 11 : 2013 " value = " 1 , 1920 . 1080 , 860 , 540 , 2 " ) 

Sement 

fruitstreano , ma 

194942 

Vivi 

960x5401 
960x540 

1944 

960x540 
960x540 

US 10 , 038 , 922 B2 

w 

w 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w 

. 

* * * * * 

www 

w 

wwwvvvvvvvvvvvvvvvvWWWWWWWWWWWWWWW 
WWwwwwwwwwwwwww 

21



FIG . 20 

atent 

Period 

Adaptationset frem tiepoint scheme i dur i = " urn : nweg BASH : t : le : 2013 " value = " 2 . 1920 . 1000 , NULL , NULL , 1 " > 

WH 

10138mmag 
HHHHHHHHHHHH 
BMW 3300 " [ 42 ) $ ! 4m C 

* * * 

* * * 

Jul . 31 , 2018 

pantationset 

Viewpoint scheme i dur i = " urn mpeg : DASH : EI le : 2013 " value = " 2 . 1920 . 1090 . 0 . 0 . 1 " > 

414 

464 
* * * * * * * * * * * * * * * * * * 

* 

10118 319 3430 
* 

* 

* 

SIIIIIIII 

444444444 

VW 

1 & 

WS 

# # # 

# # # # # # # # # # # # 

rrrrrrrrrrrr 
44411 : 44 44 * ii * : : 

( 720 ! 15 ) 
* Wikimin 

44 

Sheet 20 of 71 

* A * 

* 

Tio 

begyndere . . itsts estem ? TI 18 . marca 

Clic 

Adaptationset Viewpoint schrane dur i = " urn impeg : DASH ti le 2013 " value = " 2 , 1920 , 109 , 960 . 0 . 1 " > 

Representation 

Ted 

Geement itstre ? 11 102 . 

AdaptationSet om Vi anpoint scheme duri : " urn : oeg : DASH ti le 2013 " value = " 2 , 1920 1080 0 . 540 . 1 " > 

Low Reprezentation 

Tile 

Slice3 

Segment ambitstream ? Ti 143 . ad 

Adaptationset Viewpoint scheme Idur se * urnimpeg : DASH ti 2013 " value = " 2 , 1920 , 1099 960 . 540 . 19 % 

Representation 

1113 Slice 

* 

Titel 

Slice3 ) 14KKKKK KKK 

* 

* * * * * * * * * * * 

* * * * * * * * * * * * * * * 

* 

VYYYYYYY 
TYTYYYYYY * * * * * * * * * * * * * * 

* * 

* * 

* * * * * 

* 

* * 

* 

* * * * * * * * 

* 

Disation 

U 18111 " { 1 * 3118310 m 

WW 

wwwwwwwwwwwwwww 

* * * 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* * * 

* * 

* 

* 

* 

* * 

* 

* 

* 

* 

* 

* 

* 

* * 

* 

* * * 

* * 

* 

* * 

* 

* 

* 

US 10 , 038 , 922 B2 

22



US10 , 038 , 922 B2 Sheet 21 0f71 Jul . 31 , 2018 U . S . Patelt 

FIG . 21 
, 

?????????????????????? ; ; ; ; ; ; " : , " ? ! ; : 

; " ; 
' ; ; : - ( ???? ' 

: " . : ??? ? ? ? : ???????????? ? ?? ??????? : ; 
?? ? , ; 

; : ??????? 
. $ : : : " ; ; ; ; ; ; ???? ? " ; ; ' ' ? ; ? - 4 4 ? ? ; : ? ? ????? ? ? ? ? ? ? ? ? ? ? : ; - : ??? ? * ? 

; " . ; ???? ? ? ; ] . ? ? ? ? ? ? : ; ; ?? . ii ? ? ; ; ; ° " ' » ; ; ????????? ????? ?? : : ; : 
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? : ?????? ? ? ? ? ? ? ? ? ? . . . : " . ; ; ; ' ; : ; ; ????? : ? 

? , ???? ; . ; ???????? ? ? ? ? ?? ? ? ? ? ?? 
? k ? ? ??? . $ ; . ? ? ? ? ? ? ? ? ? ?????????? ? 

* * : : ' x 
; ; , ; ? " . 8 : : . ; ?? ??? $ ????? ???? ? ? ? ? ? ? * ???? ? ? ? ? ? ? ? ? ? ???? ; ?? ? ? ? ? ?????????? 

: : : . : : : : . . . : : . : : $ 1 : : : : : : : : : : : : : : : : : : : : : : : + 
? ? ? ? ? ??????? " ? : ' : ; " " , , : ????? * ; " ; ; i ) ? 43 ? ; X 

? ? ? · . ??? ; ; ; ; ; ; ; ? ????? 
? ? ? ? ( ? . : ; . ' . 2 : ????? : ?? ?? ????? ? ? 

? ? ? ? : : ? 
; ; ; ; ? ?? ???????? ? 

? ? ? . ? ? ; ) 
" ???????? ; ° , : ? ? - ; ' ? : ?????? ; ? ; : : : ???????? 

? ? ? ? ? . S . . ; ; ; : : " : ; ??????? ? ? ? ? ? ? : ???? ? 
? ? ? ? ? " * ; . ) : : : ; ? ???? ????? : ? ' . : i : 

? ? ? ? ? ? , ? ? " : ? ? 
: * : * : * * : * : * Ph : : : " 

; ; ; ; ; " ; 
: : 

; : ; ; ; ; ; 
ss 

. ; ; 

; " ; ; ; " ? ? ??? , g : ?? : : 
; ; . ; . » ? ; 

towww 
# 

# - $ $ $ $ $ $ ???? www 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 
/ 

wwtwlth 

" , ? ? : ; ; ???? * ???? ? ????? ? : 4 ? ? ? ? ? ?? ? ? 
? ? ? ? ? : ? ?? ? ? ? 

? : ; ? ; ; ??? ? 
; ; ; ? ? ? ? ? 

: ] ; ; . ; ; R ? ? ? : » ; " ; ? " ' ? ? ' ; ' ???? ? ? ? : ?? ???? ; ; 
; . ; ? : ; . ; " ? : ? ? ? ? ? ? ? ? ? , : ; ?????? ? ? ; ; . " ; ; ????????????? ? ?? ; ; ; ; ; ? ? ? ? ? ? 
; " ??? ? " ? ?????? ???????? ???? ? ?? ? ? ? ? ? ? ? ? : : ; , ; ???? ?????? ; ; 

: " : ' ???? ' ) ; : ; $ ; , ???? ? 
? ???? y ? ? ? ? ? ? ? ? ? ? ? ??? ? ? ? ? ? 

? ? ? ? ; : ; : ; 
? ; : : : ?????? ??? ? ? ? ? ? 

nh : . : : ????????????????? ? ??? ; & - ; ; ; 
? * : , 

; ; ? ? ? ?? 
, ; , 

????????? # # 

4 ; ; : ?????? ? ? ? ? ? ? ' ??? : ? ? ? · ? ? ? ? ? ? ? ? ???????? * 
; . ; ; ? ? ??? ? ? ; ; ; ; ; ? ? - ???? ? ; ' : r ; ° : : ? ? ???? ; : : ? : » $ i ? 
? ; ; " . ???? ???? ; " ; ; ; ; ; ; ; " ? ? ? ? ; : ; " ; ; ; ; ; ; ; ? ? ??? ? ????? 

? ; " : : ' ?????? ?????? ? ? ?? ?? ? 
? ? ? - ?????? ? ? ? ? ? : ; ; : " : ? : ? ; ?? ; : ) » . ; 

? s ? ? : : - i x 
? ; : ????? ? ?????? ? 

? ? ? ? ? ? ? : ?????????? 
?? ? ? ? ? ? ' ?? : - _ ' ; ??? . : ; " ; ' : ????? : ? ? ? ? ? ? ? ??? ? ? ???? ? ? ' . ; : K , : : 

. . . . . : . : : : * : * : . : : * : * * : * * : * : ? : s s? 
? ? ? ? ? ? ???????? ? " ? ; : ???? ? ? ? ? ? ; ? 5 " - ???? ? ? ? ? ??? ??????? ? 

" ; , . ? ? : . \ . ? ? ?????? 
? ? ?? ; . ; ??????? ; ; ; ; ; ' ? ? : ???? , ; , 338 

; ; ; ????? * 
? ? ? ????? ? ? ??? ???? ? ? 

? ? X . . . ; ; » ) & & ) 
? ? ? ? ? ? ? 

??????????? 

23



FIG . 22 

# 

Womaththaththathuthether the thing they 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww * * WWWWWWWMWMM yyyy yrity w 

h 

y 

they 

they 
w 

e 

r 

e 

they tytytytywatothewwwwwwwwwwwwwwwwwwwwwwwwwwww * WWW * * * . 

. 

ry thing that thing that this time to get other h ighlight thing that per y that the story boys wwwwwwwwwwwwwww w wamanthaththit 

h e hotel ho 

e 

wwwwwwwwwwwwwwww 
w 

wwwww . . 

. Ma 

m 

iliehyth that he had put into this posting to your enthusiast 

wwwwwwwwwwwwwwwwwwwwwww 
you try that the hotel 

water heather who has the then the then the then the then that the theory 

wwwwwwwwww 

youth philly thing thay typyyhkeet 

w 

hethewwwwwwwwww 

to the point in the list of 

wwwwwwwwwwwwwww 

w 

wwwwwwwwwwwwwwwwwwwwwwww 
w 

www to why 

this 

w 

ithin 

homewwwwwwwwwwwww 

w 

wwwwwwwwwwwwwwww other than the thermophiaWwwwwwwwwwwwwwwwww 

w w 

w wwhen the two 

atent 

Period 

the 

1 3139 

I , 

M 

3 

Adaptationset kuma Vi expoint scheme duri : " urni mgeg : OASH ti le 2013 " value = " 1 , * . 1 , x1 , 51 , " 

* * * * 

* 

Representation 
mowany Stament mun sebent 
* 

Tiles 

tilos . mer 

Tiles 

* * 

Tiles 

* * * * * 

t i lei , 

A 

r rrrrrrrrrrrrrrr 

www wysomwwwwwwwww 

Jul . 31 , 2018 

ya manera internetihenhet 

Adaptation et Viewpoint scheme iduri = " urn : nberg : DASH Dile 2013 " value = " 1 : 58 , 41 , X2 , X2 , { " ? > 

Representation Remote tentation 

Seement former tile2 . ro Tile 

why www Sarah 
wwwwwwwwwwwww . 

. MAMOMSGROWWWWWWWY 

Sement . It be . me 

FATA 

* * * * 

* 

> 

Adaptatioset me Viewpoint scheme duri = urn : Mag DASH tie 2013 " value = " 1 , 9 , 11 , X3 . 73 . 1 " > 

* pripito 

ir 

Tile 

Tiles 

99 

_ s ; ??? 

* * * * * * * 

} } 

were 

htt 

Titel 

2 

4214 * * * * 

* 44444 

bmw 

Systent 

t i 164 . 

11 : 04 

; } } } } a 

w 

w 

* * * * * * * * * * * * * 

* * * 

* * 

Sheet 22 of 71 

w 

hat 
wwwwwwwwwwwwwwwwwwwwwwww 
Representation 

Belarstation et f Viewpoint sobreme duri = " urn : 

s e : DASH : T14 : 2013 " value 1 . * , 47 , 4 , 9 , 1 " > 

Representation 

sostent . tilet me 

Kdaptation et innoint scheme dur i = " urn : spog : DASM : Tile 2013 " value = " 1 , 4 , 1 , 45 , 5 , " 

11 

Representation 
* 

* 

* 

M 

ETEE EK 

mmm 

Segment u 

tile . 

Tiles 

?????? 

? 

Tile2 
Tile3 
Tilas 

Tiles EXT 

US 10 , 038 , 922 B2 

* WWWWWWWWWWWWWWWW 

WWWWWWWWWWWWWWWerelle WWWWWWWWWW * * NEW * * 

* * 

* 

* 

* * 

* 

24



ww 

w wwwwwwwwwwwwww 
* * * 

* 

A 

yyyyyyy 

yyyyyyrir 

14vrywvvwvvwvvvvyvrvzwrrrie ' s Armrrrrrrryyryrirminirrrrrr 

US 10 , 038 , 922 B2 

LL 

$ 509540 

960x540 
E 

( 960x540 

560x540 

bitstreame , 

Sement . 

KAWAWWWWW 

Viewpoint schone idur " urn : meg : Deshitile 2013 " value = " 1 , 1920 , 1080 980 . 500 . 34 

Regresentation wwwwwwww 
www 

* 

bitstrean , nous 

Segment 
* 

* 

* * 

* 

* 

* * 

* 

* * 

* * 

wwwwwwwwww 

Vimoint scheme IdUr i murah IEE DASH : Tils : 2013 " value = " . 1920 . 1080 , 0 . 540 . 3 " . 

Beresentation YPPRYWY 

* * 

Sheet 23 of 71 

Whyhet hyvyyhyyyy 
was erant . umbitstrea4 . 4 

* * * * 

W 

Representation your Viepoint scheine IdUri " urn : bca : BASH : tile : 2013 " value " 91 , 1920 . 1080 , 900 , 0 . 3 ) 

* * * 

* * * 

* 

witstreaming 
Segnant 

* * * * * * * 

" urn : speg : DASH tile 201 . 3 " value = " 1 , 1920 . 3080 , 0 . 0 . 23 * * * 

Viaxxoint scheme buy 

Regresentation 

Jul . 31 , 2018 

WWWWWWww 
ttbett besten wwwwwwwwwwwwwwwwwwwwww 

w 

ASUKKERTYYP * * * * YAYYYYYYYYYYYYYY 

A HYATT 

A VA 

pick messzylam . . . . 

0801X0261 
7 ' 0 ' 0 ' 00L OZAL 

O 

R 

IOZ : * { 13 Myo : 

Un ! DI * Uus quodhen 

120 33405831088 

Pr 

v 

w 

wwwwwwwwww 
* * * * * * * * * * * * * * * * * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 

* * * * * * * * * A 

w www 

wwwwwwww 
w 

wwww 

w 

w 

w . wow 

hethe 

they 

w 

wwwwwwwwwwwwwwwwwww 
* 

* * 

* 

* 

* * * * * * * * 

* * * * * * * * 

* * * * * * 

w 

www 

w 

wwwwww 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
* * * * 

* * * * * * * * * * * * * * * * * 

bitstream , 

Segment 
let 

* 

* * * * * * * 

* 

* * * * * * * * * * 

* * * * * * * * * 

Wowwwwwwwwwwwwwwwwwwwwwwwww 

640x480 

Vigoint scheme IdUr j " ure impeg : BASH tile : 2013 " value = " 0 . 640 , 48 ) , 0 , 0 . 1 " ) 

* * * VAVAVA 
Representation 

iestati miselt 
h 

wwwwwwwwwww * * * * * * * * * 

* 

* * * * * * * * * * * * * * * * 

A 

tvi 

n nythewwwwwwwwwwwwwwwwwwwwwwwW 
* 

* * 

* * 

wwwv 
wwwww 

U . S . Patent 

Princ FIG . 23 

25



US10 , 038 , 922 B2 Sheet 24 ) f71 Jul . 31 , 2018 U . S . Patent 

FIG24 

? ? ? ? ? 
? ? ? ? ? ; . : : : & ; 

? ? ? ? 
; ; ; 

? ????? : - ; : : : j " ?? : ? ? ? ??? ? ? ? ? - - ?? ? 
" . ? ? " ??????? ? ? ????????? ? ? ? ; : : - 

; " ; ; ; ; ; ; ; ? ? ? ? . . ' ? : ?? ; . , " ? ??? ? 
\ 

? ? 

? " ? ; " ? : ? ? ? ???? ? ? 
? ? : : : ; ???????? ? ? : : : " ? ? ? : ; : : : ; XX 

: : : 8 ; . . . ; : : " ; ; ? ? ?????? . , ; 
' ? ? ? : " : ? ; ; ; ; ; ; ; ' : ; ? ? ?? : : ' " ; . , ? ? 

; . ? ? ? ? ? ? , : ; , ( 

; gxin ?????????????????????????????????????????????????????? 
: : . . : º N : : : . 

? : 
????? ? ? 

$ 
??? ? " ; ; ; ? ???? ; ; ; ??? ? ? ? " ; ??????????? " ; ; ; " . ? ? ? ? ? ? ? ? ? ???? ? ? 

: : : : : : : : : : : : : : : : : : : : : visit - : : SANG 8 
? " : ? ? ? ? . : ) ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? : ; . : : " ; ; ; ; ? ; ??????? ???? ?????? ????? ? ? ? 

? ? ? ? ? ? ; : & ; ; ?????? ??? 
' ? ? ? ? ? ? ? ? ? ? ; " : ?????? ? : ???? ? 

. ; ? ? 
? 

: : : : : : : 
? ? s ' ? : " gr ? ? 

? ? ; ; 
? " ?????? : : ?????? ? " 
, ; . ; ; . ; ; ; ; 

; " : ; ? ? " ? ' ? ?????? * ?????? ? ? ? ? ? ? : : ? ?? ? ? 
; ; ; ; ; ; ; ; ; ; ; ; ; ; ? ? ? . " ; ? : ; ???? ? ? ? ? ??? ? ? ? 

? ? ; " . . : : ; ? . ; ; ; ; . ?????????????? 
? ° " ??? , , ; ; ; ; ?? ? ? ? ????? : ? ; ????? 

?????????????????? 
? ; ; ; ; ; ; ? ? ? ? ? 

? * . ; ? ? . ? ? ' R ; ' . : ; ) | ?? » ; ° : ' ?????? ? ? ' ? ) " ; ; ; ; ; " ( ???? ; ; ; ; ; ; ; ; ; ; ; ; ; ; 
? ? ? ? ? ? ? ? ? ? ? ? : ; ? ° : ? : : : ; ; ; : ; : ; » : . ; ; ; ? . " ; ; ? : ?????? ?? ; , ; ????? ? 

? : : : " ; . ; : ? ? ? ? ? ??????????? ) 
' ?? ? ? ? ? ? ? ? : ; ; ? ??????? ? 

? ? ? ????? ? 
? ; : : ? ? 

! ; ; ; ; ? ? ? ? ; ; ; ; ; ; ; ; ; ' ? : ; ?????? ; ; " ? : ; ) ; ; ; " ; : ? ? ? ?????? ? ; : F 
. . ? . ; ; . ; ? ! ? , : ' . : : ; " ? ? : : : : . ; ; ; ; ; ; ; ; ; ; ; ; ; ; & ? : ; ; ; ? ) 

; ; ; ' ??? ? ? ? ?????????? ???????????? 
? ? ? ? ? ? ? ; ; ; ; ; ; ; ; : ? ? ? ?? ? ? ? ; ? ? 

? ?? ? ? ????? ) 
? : ???? ?? ? ' ; ; ; ; ; ' 

; ' ? ' ?? ???? X ? , ) ; ) ; ; ? " ?? : : : : ? ? ' ? ? : ; ? ? ? ? ? ? ? ' ??? ; . k : . ' ? ??????? : ? ?????????????????? . . . : . : : . - " : . : : : : : : : : : : v? : . : : - * : . ht : : K? N 

? ' ? 
? " 

, : ?? ? °??? ? ? " : : 
, ] . ; , ; : ; , 

?????????????????????????????????????????????????? 
" ; } ; " ; ; ; ? ? ? ? ? ? ? ? ? ? ? ??? ? 

? ? ' ??????? ? ? ? ; : ? ; ; ; ; ; ; 
; ; ; ; ?? ; ; ; } 
? ? : ? : ???? 

: " ; ???????? ????? ? ? ? ? ??? ? ? ? ? ?????? . ; ? ? ; ? ; 
; ; ; ° : ??? ????? ? : ; . ; ; ; ; . i ? ? ?? " ; ; ; ; " ; ; : : $ ; ; ; ; ; ; i 

? ?? ; ; ' ; 1 ; : ; ! ??? ???? ; ; 
; " ? ? ? ? ? ? ?? ' ??? ???????????? ' 

? ? ? ; ; ? ? ?? ? _ 
? ? ; ? ? ? ?? ?? ? ; : : : ?? ? ? ? 

? ?? ? ? ? ? : ; ? ? ; 
? ? ? ? 

' ' 

26



US 10 , 038 , 922 B2 

* * * * * 

* 

* * * * * * * * 

* 

* * wwwwwww 

w 

www WWW 

Osliced 
Tiles 

Jomar bitstream ? Tiled , E3 

Uo9 $ 

Y7RYH 

Viewint schienalduri : " urn : skog BASH = tile : 701 " valu * * 2 . 1920 , 1090 , 990 , 540 , 1 " , 

Scoresacation form Hi 
! 

! ! : 

* * 

* 

899 ! ! S 

Tile3 

bitstream ? 11 183 , 

098cm 
* * * * * 

* 

YYYYYYYY 

CEFEET 
Viewint scheeldur = " urnpak DASH ti le : 2013 " value = 2 . 1920 , 1000 , 0 . 540 , 1 * > 

Representation 

Sheet 25 of 71 

* 

* * * * * * * * * * * * * * * * * * 

* * 

ce2 

11 

ZA ! ! " 2909118110 

LUMOS 
www 

* * * * * * * * * * * * 

* * * 

Y9WYYAH 

( Viewoint son me lour journey DASH : Tile 2013 " value = " 2 , 1920 . 1080 . 980 . 0 . 1 " ) 

of 3834aaday 

: : 

Olicet 
13111 

bitstream ? Tile ) . MEX 

Segment 

icheroint schemaldurs : " urn meg : DASH tile : 2013 " value = " 2 . 1920 , 1090 , 0 , 0 , 1 " ) 

Representation f 

Jul . 31 , 2018 

WWW7 
mycks aseq 1991 DESEM . 

JA 16 . * 19 : 45¥3 : 3WWW : 121 - JPG plos JUTOMO ! ! 

wwwww 
All 

„ ' ' TIIN 0801 02017 . 

! OIEWSPICES 

69 * * * 

RegU093Ezcep m 

p 

ya 

666666666732HHI 
wwwwwwwwwwwwwwwwwwwwwwwwww * * * * * wwwwwwwwwwwwwwwwwwwwwwwww 

atent 

FIG . 25 

27



US10 , 038 , 922 B2 Sheet 26 of 71 Jul . 31 , 2018 US . Patent 

FIG . 26 

" ? ? ? : ? ; : 

???????????????????????????????????????????????????????????????? ? ???????? 

? ? ; " ; ; ; ; ; ?? : ? ? 
? ? : ? ?? ? ? ; : : : ???? : . ? ? : ?? ? ; . " ; ; ; ; ; ?? ' ; ; ; ; ; - ? ? ? ? ? ? ; ??? ?? ? ???? . ; » ; ; ; ; ; ; : : : : ? : 

: : ; ? ? ? ? | ? ; ? ° : ? ? ; : " : ; ' . ???? ? ? ? ; ; : ????? ? ? ? ? ? ? ????? ? ? ? ? ? ? ? ? ; : : : : : ? ? 
? ; ; ?? : ?? : : : ? ? ? ??? ? : : . . . . , ; ? ? " ; : : ?? - ?? ? ? ? ? ? ? ? ? ?? ? ???? ; ; ' 

? ; . ' ; ? ????? ? ; : ???? ? ? ? ? ? ? : ; : : : : & ) 
? - ? ? ? ? ? ? ?? ? ? ? ? ? ? ? ? ? ? : : 3 . ; 

???? ? ? ? 
? ? ? ; P° ? ???? ? ? ? ?? ???????? ?????? ; ; " ; : ????? ? ? " . ???? ; ? - ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ???? ? ? ? ? ? ? 

? · ?????? : " : : : : : : : ? ? ? ; ' : A ; " ; 3 : ; " : " : ; : : : 4 " : " ? ; ???? ) & ????? ; ; 5 : ; 
? ? ? ? ? . ? ; . . ; KK ? ? ? ? : : ; . ? ? ? ? " ? ; ; ; ; ; ; . ????? ? ?? : ; ; ; ; ; ; ; ; ; ?????? ; : : : ; 3 : ; . ; ; 

" ; " ? : x : ; ; ; ; ; ; ; ; ???? ; : : ? 
? ' ? ? ??? ? ; ; ; ; ; ; ; ???? ???? 

! ; ; ; ; ? ) 
: : : ? . . * 

? ??????? ; " ? ????? ? ? ? ? ? ? ? ???? : ; ???? ' ; ; ; ; ; ; ? " ? ; ; ; ; ; ?????? ? ? 
. : . : : : : X , v : v : : : : . : : : : . 

, 
3 : : 

33 : 33 
Nin : 

: : 

????????? 

" ? ; ; . . ?? ; ; ; ? ' - ???????? ? . ??????? 
? ?? ; ; ; . ) 

? : : : ; ? ??? ? ? ? ? 
. ???????? ? ? : " . . ; ; ; ; ; ; ; s ? ' ? ? ? ?? : ? ? ? ? ; ; ; ; ; ; ; ; ; ; ??? ; ? ?? ; 

? · : ; ? ? ?? ? : ? ? ? ? ? " ???? : ; ; ; ; . : ????? - ? : : j " ; : ; ; ???? ; : : : ; ? : ; ????? ? ? ? 
: " : " ? ; ; ; ; ; : ; . : ; : ; . ' 

? · ; : ? : ; ; ; ; ; ; ; ; ??????? ? ? . ; ????? ? 
; ; ; ; ; ???????? 
??? . . ? ????? ; & ' 

? · ??????? ; " ? ???? ?? " ?? ? ? ? ? ? " ; " ; ; ; ; ; ; & " : " ; ; ; ; ; ; ; ; : ? : ? ; 
; ; . ? ; ; ; ; ; . ' : : . ; . ; ; ? ? ? ?? : . ; ? ; ; ; ; ; ; $ ; - ?? : : : : ? ? ? ? ; . ; ; ; ; ? ? ? ? ? ? ? ? ? ? ? ? 

" ? ; ? " ? ? : ? ? ? ? ? ? ? ? . S 
? ? ? ? ? ? ? ? ? ? ? ' ??? ? : ? ? ? ? ? ? 

? ?? ; . C ; ? ? 
? . ? ?????????? 

? ; : " . ; ; ; ; ????????? " ? : ? ????? ; ; " . ????? . ; . ; ; ; ; ; ; : : : ? ??? 
. ' ' ; . . , ?? ? ? ) : . ? ? ? ? ? ? ? ? ? ? ? ? ? - ???????? ??? : : . " ; , j " ? ? ? ? ? ? ? ; : ; ) : : : ; ) 

; " : ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 
? ? - . ???? ? ? ? ? ? ? ? ? ? : . ' : ???? ????? : . ??????? ] 

? s ???? ? ? ? ? 
? : ' ? ? ) ? : j 

y ; ? , , ; , ; ?????? ? ? ? 
; } ? ? ) 

28



US 10 , 038 , 922 B2 

OSX096 OPSXC96 VA 950x540960x540 

nebitstreamt , meters 

L 

iduri - urnimpeg : DASH : tile : 2013 " yailam " 1 , 1920 , 1000 , 960 . 540 . 3 " > 

< iomoint som 

I Sutriepresentation they hey 

hether 
w 

the truthy pry 

How 

DERER 

ambitstreams . Take 

Lawwe die 

Viewpoint some lour i = " orry Speg DASH tile : 2013 " value = " 1 . 1920 , 100 , 0 , 640 , 3 " ) 

Sul - Representation 

YAMA 

AHA 
M 

YA 

176 

291 

$ 868 DASH : 

??? ??? ' ????? 

WWW 

Sheet 27 of 71 

. 34 

ar bitstr 

URL 
11 

ienpoint scheeldur j = " urn meg : DASH : tile : 2013 " value = " 1 , 1920 , 1000 , 190 , 0 . 3 " > 

Strleme exentet i on 
h 

* * 

u? ???? ?? " ????????????????????????? ??? ???? ??? ? 

BERU FREE 13331 Quia la 

un 

W 

ire123 

Como o 1801 OZ6L 1 . 

102 : 31 ! 3 : 1940 : Fadu : 630100OUO3 21 1001 , A DO 12 

0 WWWWWUWV 
* * * 

Yogi299997966 

egarant } restableresentation = true 

Depresentation 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w 

* * * * * * * * * * * * * * * * * * * * * * 

Jul . 31 , 2018 

http 

wwwwwwwwww 
wwwww 

vi 

e 

wwwwwwwwwwwwwwwwwwwwwwwwwww 

WYM4YYYYYY 

www 
* * * 

* 

* * * 

frecke zure31383 

olis 
h 

0601XOZOL 

* 

wwwwwwwwwwwwww 
* 

. 200 0801 OC & IO 

DA 

10Z : } 17 : HSV0 Sacko : 102 

1033 BUNEXUS > 

013234853 . day 

* 

* 

* 

* 

* 

o 

v 

- < < < KERKY4wvwwwwwwwwwwwwwwwwwwwwwwww w 

w 

wwwwwwwwwwwwwwwwwwwwwwwwwwwww 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

VAALEAN wwwwwwwwwwwwwwww 
CHROMERIKSRDERE Chen 

RARY 

v 

rem 

. 

* 

* 

* 

* 

* * 

* * 

* 

* 

* 

* 

* 

* 

* 

* * 

* * 

* * 

4 

44444444444444444444444444 
4 4 

wwwwwwwwww bhith what the state photos wwwwww ethione 

from bitstreamised 
UND VVV 

* * * 

640x480 
444444444 

Viewpoint schmeldur " urn : impeg DASH : Tile 2013 Value 0 , 640 . 480 , 0 , 0 , 1 " , 

Representation 

* 

Ackuotationset 1 adimitation et 

and 

[ perioi period 

w 

hiwhy wwwwwwwwwwwwwwwwwwwwwwww 
w 

wwwwwwwwwwwwwwwwwwwwww 

wwwwwww wwwwwwwwwww 

wwwwwwwwwwwwwwwwwww 

U . S . Patent 

Z7 ' 913 

29



US10 , 038 , 922 B2 Sheet 28 0f71 Jul . 31 , 2018 U , S , Patent 

IG 28 
????????????? ???? ?????????????????? ??????? ?????? ?? yyyyyywww $ $ $ 

; ; ; ; ; ; " ; { ; " ? ? ? ? ? 
' ; ; . ?? : ???????? - 

? ? ? ? ? ? ? ? ? ? ? ? ? : : : : R ? ? ? ? ? ? 
; : ? ? : ; ? ? ? ? ? " : : : - . ; ???? ' ???? : ; . - . 
? ? ? ? ? ; " . ? ? ? ? 4 ) . ; ; : 

? ? ?????? ? ? ? ? 
?? ' ? ?? . . « ; - 

? ? ? . ; , " ? ? ? ? ? - : : : ?????? 
- . " : " ; , ? ? ?? ? ??????? ? . . ? ? ? 

: : * : : : : : : : : : * : : * : * : * : . : ?nh 
? ? : ? 

????? 
' 

????? 
, . : ; 

? 
? ( 3 : 5 ; . ; - , ; ???? ? ???? 
? ? ? - ) . ?? ? ? ? ? ?? , ??? ?? ; ; 

? ? ? ? ? ? ? 
? ? ' ??? ???? ?? ? ? ? ? ? ? ? 

' : " : ; ; ; ; ? ? ? ? ? ? ? ??????? 
? ? ? ? ? ? ? ?? ? ? ?? ? ?? . , ' ?????? ? ; ? ; " . ; : ? ? ? ? ? 

? ? ? ? ? ? ? ? ? ? ??? . . - " ; ; ??? ? ? ? ? ? 3 : ?? ??? ; ; ; ; ; ; ' . ?????? ; ; ; ' 
? ? 
" ? ???? 

, : * , , : * , : * : * * : : : : : : : : : : : N S : i v 

? 

; ; ; " ?? : ; ; ; ; ; ; ? : C 
? * ????? ? ? ? ?? ? ; ??? ? ? ? ? ' ? ; : , ?????????? ? ? 

?? ; ; ; ???? 
? ? ? ? ??? ; ; ??? ? 

?? ??? : ? ? : " ????????? ; ' ? ? ??? ??? ? ? ? ? ; " ; : ' ? ? ??? ? ? ? " ; ; " ; ? , : f " ° . ; ; ; ; ; ; ? ? ? ? ? ??? ? 
? ? ? : ? ; : ????????? ? ? ? ? ? ? ? ? : ; , ; " ; : ; ??? ; ???? ? : * ; ; ) » ? 

? ; ; ' : ; : : : ?? ? ? ? ? ? ? ? ? 
' ?????? ? ? ? ? ? ? ? ? ? : ; ; . q 

? ???????? ? _ 
? ? ????? ? ? ? ? 

?? ? ? ? ' ? ? ????? " ? : : : " ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; N ; ; ; ; ; ; ? . ; ; 
: : : - * : " : . st 

? ? . ; i . , : . ????????????????????????????????? 
??????????????? 

? 

? ? ; ? ? ? ' ? ???? : : : - ; AS . ) ; : ? ? ? ? ??????? : ? 
; , ? ? ? ? ? ? ? ? ? ? ? ?? ???? . ? : ; ; ; ; ; : ????? ? ? ? ? ? ? ? ? 

; " ; . ? ' ? : : : ; $ . ?????????? 
* ; ; K ??? ? ?? ; ; : " : ; ; ; ? ???? ?????????? 

? ???? ??? ? 
? ? ? ? ? ? ? ? ? 

? ? ; " ?????? ?? : ; . : ??????? A ' 
? ? ? · . ? ; ; ; ; ; ; ; ; ; ; ; ; ; . - ? ; , , . ; : : " ? ? ? ? - ? ? ? ? ? ? i ' " 

" ' - . ; ; ; ; ; ; ; ; ; ; ; ? 
' ? ?? ? ? ? ? ? ? ? ? ? ? ? ??????? ? * ????????? ? 

? ? ; ?? ??? ' 
; : : : ???????? ?????? 

? ' ? , ' " . ???????? , ??? ?????? ? ? ? : : : ???? ? * 
, ; " ; f ? ' ? ? ? ? ? ? - ? ? f - : : : ? ? ? ? ? ? ? ?? ? : : : ? ? ? ' 

; ' ° ? ? ? ? ? ? ? ?????????? ? 
* ' . . ? ? ? ; ? : " ' - : ????????? : ; ??????? ? 

? ? ? ? ? ? 
< ???? ??????????? ?????? 

! " : : " ? . ; , ; , ???? ; ; ??? ???? ?? , ? " 

: 4 ? 

? ? ? ? ? ? ? ? ?? } ; . 

. . . : : . : : : : : : : . : : : : : : : : : : : : : : : : : : : : : : : : : : : 
? " ? : ? ? ? ? ? ; : ; ; . ) : ????????? ? 

! " ? ? ; ; . ????????? ? ?? ? : ; ??? ??????? ??? ??? ?? _ 
; ; ; } ; ? ? 

? wy , ' ? ?? ; f ? ? ???? ? ? ? 
? ; : ; ? ? ??? _ 

? : : : ?????? ? ? ? ? 
; ? ? ? ? 

?????????? ' 

? ?????? ???? ?????????????????????? ???????????? 

30



67 ' 91 : 

atent 

worship 

w 

yer who 

ww 

w wwwwwwwwwwwwwwwwwwww 
Wwwwwwwwwwwwwwwwwww 
W 

W 

E 

+ + + + + 

XARAM 
46 

* 

* * * 

* * 

* * 

* 

* 

* 

Period 

1994032 depen 

HVMVV 
Regresentatione autom a t , 17Suor presentation = true 

Viewpoint scheme i oUri " url beg : DASH : tile 2013 " value = " 2 , 1920 . 1080 , NULL , NULL , 1 " . 

Seront wbitstremi base . my 

* 

* 

R 

* 7479R 

* * * * 

* * * * * * 

* * * * * * * * 

* * 

Jul . 31 , 2018 

Sub - Representation 

Viewpoint scheme durim * urn 

des DASH tile : 2013 " value = " 2 . 1920 , 1080 . 0 . 0 . 1 " 

w wwwwwwwwww 

wwwwwwwwwwwwww 

133 ! 1S 

* * 

within the motherbohaterowhawhahahamburg 

* * 

hom www 

mwel Stromecresentation 

weitstrean ? Tile 1 , 9824 

( Vierpoint schemes idur i = " urn mpeg : DASH ti ie : 2013 " value = " 9 , 1920 , 1090 , 960 , 0 . 1 " > 

* * * 

W * * * * * * * * 

* * * * * * * * 

* * VANY 

URL 

habitstream ? Ti ke 2 . FIND 

Slice ? 

Sheet 29 of 71 

. 

wwwwwwwww Ski - Representation < Vienpoint schonmal dur i = " urn toeg : DASH ti le : 2013 " value = " 2 . 1920 . 1980 . 0 , 540 . 1 * 

C likita mo ang ibitstrean ? _ ? i 123 , 

Slicei 

* * 

911 

* * * * * 

w 

with 

vy 

Businepresentation - Kempoint scheme idur : " urn arbeg : DASH : t | le : 2013 " value = " 2 . 1920 . 1050 , 560 , 540 . 1 " > 

* 

WHE 

YYYYYY6944944 

URL 

and bitstream11 100 , pa 

1104 

Slice4 

share with whithin lidhuwit 

www 

* * * * 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
H * 

W * 

* 

4549404544544644 * * * * 444964169 

4 

HHHHHHHH 

US 10 , 038 , 922 B2 

31



US10 , 038 , 922 B2 Sheet 30 0f71 Jul . 31 , 2018 U , S , Patent 

FIG . 30 
MMMMMMMMMMMMMMMMMMg ? ? ???????????????????????????? wwwmwnvnwwmwmmwmmwww ???????????????????? ?????????????????????? 

? ??? 

; ; ; . " ; . ; " , ; 

°??????? 
? ? ? ? ? ? ? ?? : ??????????????? ? ; : ; , " ? ? ; ; : & ? ? ? ; ; ; ; ; - ??? ?? ? ? ; : ; ?? . ? ? ? ? ? ?? ? ; " : ; . ' ? ? ? ??? ? ? 

. : ; ; ; ; ; ? 3 ??? : : ? : ? ? : ; ? ? " . ? ? ? ? ????? ? ? ? - ? ? ???? ????? ? ??????? ???? - ? ; : : : : : ; : : " : : ???? ?? ????????? : ?????? . ?? ? 
? ; ; " . $ ? ? ? ? ? ?? ? ? ? ? ? ? - ????? ? . ? : ??? : ?? ??? ? ??? ? ??? ' : , ; " ; . ' ' ? ? ?????? 

? : ???? ? ? : ? ???????? ? ? ? ? ? ? ????? : ??????? 
? ? ? ? ? : ?? ? ? ? ? ? ? ? ? ? ? ???? ? ???????????????????? ???????? ????????????????? ; : ( ( 

? ? ? ; P° ? ????? ? ? ; ????? " ????? ??? ? ? : . ???????? : ; " ?????? : ????? ? ? : ; " ; " ???? ? ? ? ?? : A ' 
; ! ? ? ? ? ? ? ? ????? ????? ? : : i R ? ? ? ? ? ? ? ? ? ; - : A ° ; " ; ; ; ; ; ; ; ; ; ; ; ; ???? ° ; " : ; ??? ; x ???? ???? ? ???????? 

? ? ? ? ? ? ; : , ; & . ; ; . ; ; ; ; ' . - , : ? " : : ; : ; . , ? ? ? ? ??????? ?? ? ? ? ? ? ? ? ? ? : ; ; ; ; ; ; ; ; ; ; ; } ? ? ? : 
; " ; } ; " : : : ; ; ; ? ? ? ? ? 3 ? 

` ??????? ( ????? : " ; & ? ? 
: : : , ?????????? 

* : ss + : * : : : : : : : : : : : : : is : Sky 
, ' ; , . . : ) : . 

???????????????? 

? 

????????????????????????????????????????? pit ???????????????????? 
; _ , ' " . ?????? ? ? " ; ; ; " ; ; ; ; ; , ; ? ????? ? ? ? ? ? ? ? ? ? ? ? ' ? ? ? ??? ; ????? ) : ; , ? 

? " : * " ? ? ? ? ? ????? ; ; ; . & ; . 
? ° ? : ? . ; ; ; ; ; ; $ : ; , " - : : ?????? : ???? 

? ? ? ? 
? 
?? ?? ] 

??? 

; " ; . ; . i 

? , ; ? ? ? ? ? ? ? M ? ? ? ? 
? . ? ???? ; " . x ; ' ???????? ; ; " ????? : ? ? ? . ?????? ?? ? ? ? ? ? ? ? ? 

s , ; ' . ; 2 . ; ; . ; ? ? ? ; ; ; ; ; . ????? ? ? ? ? ? ? ? ? : ? ? : ; ??????? ; ) 
? ; : ' ? ? ? ? ???????? ?? ??????? 

? ' ' ?????? ? ? ? ? ? : ; ? " ; ; ???? : ? ???? ? 
? ??????? ; : ? ? 

; ; ?? ; ; ; ; ' ?????????? 
??????????????? 

: * . : * : * : * * * * : 8 : s , : : 4 - 
? ? ? ? ????? , ??? ? ? ? ? ? ? ? ? ( ? ?????? ? ? ; ; : , ; ? ? ? ?????? ? : : : ? ? ? ? ? ? ???? ?????????? : ; ? ( : f 

? ; ] : ' ; ; ; ; ; ; ; ; ; ; : . ; . ) 
? ??? ? ? ? ? ? ? : ? ? ? ????? : ; . - , 4 ? ? 

; ? ; ??? ? 
? ; ; ; ; ; ??????? ???? ? 

; ?? ????? ? ? ???? ? ? ??????? ????? ; ; ; ; ' . ; 38 : ?????? , : j : : : ( a ? ?????????? ? 
. ; . ; ; } ; . ? ? ? : ; ' ? ? ? ? ? ? : ; ? ???? ??? : ; ; ; ; ; $ 3 ; S ; ; . ( ? 

? " ] : ' : : : ; ? ? ? ; ; ????? ? 

? ?????????? 
? ' ; . ; ; wwwm 

: : : : : : : : : : : : : : : : . Le 

????????????????? 
? ? ? ? ? ? ????? ? ? 

?? ? ? . ? ?? & ; ' 
? ? ? ? ??? ; & x - ; . ) 

? ? ??????? : ; ??? 
???????? ? ? ) 

Attttt 
?????? wwwhwwhwwwhowthwwwv ?? ? ??????????????? 

32



U . S . Patent 

FIG . 31 

V 14444444YYYYYYYYY 

66 

- 

* * * * * * * * 

Perint YYYYYY 

a fent Acaptationiset 

~ ~ ~ EpiY ?????? 1 

# * # 444444444YYYY + 

- 

???? ?? ????? { = 1 

Viemoint schemalduri = " urn : meg : DASH ti le : 2013 " value = " 2 , 1020 , 1080 , NULL , NULL , 1 " ) 

quantitas 

Be Like ? 181 ! 4m 

Jul . 31 , 2018 

* * * * 

* * * * Sunteresantation 

Vierpoint schemeldur i = " urn : noeg : DASH ti le 2013 * walue = " 2 , 1920 , 1080 , 0 , 0 , 1 " > 

* P1iZ4YW44YVYYYY 
itosa 

f 

EL010 ROKTOLLIGIOODIN ) 

was 

heresentation 

isapoint scheiduri * urn impeg : DASH tile : 2013 " value = * 2 , 1930 . 1080 960 . 0 . 1 " > 

WA 
mm . DYTE INDICATIONS LOCATION OF DATA OFTEN 

Sheet 31 of 71 

Sub - fiepresentation 

i expoint scheme Idur i = " urn : nec DASH tile : 2013 " value = " 2 . 1920 . 000 . 0 , 540 . 1 * . » 

L 

ENTE MEDICATION OF LOCATION OF DATA CF923 ) 

66666666666666 
66 

* * * * * * * * * * * * * 

* * * * 

Sutz - Representation Viewpoint schem duria " : 1719 Peg DASH : TI 18 : 2013 " value = " 2 , 1920 , 1090 , 980 , 540 , 1 " > 

INEDA TICHIGE LOCATI 
winiet 

4666 
151 : 

00 
im 

US 10 , 038 , 922 B2 

33



FIG . 32 

* 

* * * * * * * 

* * * * * * * * * * 

* 

* 

atent 

Period 

Adaptation et 

640x480 

Kemesentation Viewpoint scheme idur j? " urn spog : DASH tile 2013 " value = " 0 . 640 . 480 . 0 . 0 . 1 " > 

kwa na Segritent witstremni . 4 

* 

* * * * * * * * * * 

* * 

* 

* 

vvvwvvwvYTV 
v 

ERR0066444444444444 
H 

WW 

FFFFFFYYYYYYYYE : 

* * * 

www A4444444wwtworowo 
VZN 

Representation La 

( Yi succint some Idus iz * urn mpeg DASH tile : 2013 " value = " O , 1970 , 1080 , 0 , 0 , 2 " . 

Segret . . hwbitstrex2 94 

1920x1050 

Jul . 31 , 2018 

66666 * * * * 

t 

444444YYYYY 
Rusya version molti Segment Representation 

true 

Sement 

sourcints 

e Viewpoint scheme duri = " 1370 mpeg DASH ti te 2013 " value = " 1 . 1920 , 1050 , 0 . 0 . 3 " , 

bitstrew3 . 10 

wwwwwwwww 

me 

Sweatert 

Sheet 32 of 71 

mo 

Viewoi nt schenc Idus j * * 

u nbeg : DASH tile : 2013 " value = " 1 , 1920 , 1080 , 960 . 0 . 3 " > 

! ?? ??? } - ???? . { { » 

Viewpoint schene lsUr i = " urn : mpeg DASH : Tile : 2013 " value = " 1 . 1920 , 1080 , 0 . 540 . 3 " ) 

bitstree5 . 

* * * Viewpoint scheme duri = " urn . mpeg BASH : Tile : 2013 " value = * 1 . 1920 , 1080 , 960 , 540 , 3 " ) 

bitstreant , no 

Semount Seement 

960x540 
960x540 

960x540 
960x540 

US 10 , 038 , 922 B2 

* * * * * * * * * * * 

* * * * * * * * * * * * * * 

w 

wwwwwwwwwwwwwwwwww 

34



US10 , 038 , 922 B2 Sheet 33 0f71 Jul . 31 , 2018 U . S . Patent 

FIG . 33 

3 : * : : : . : 3 
is sis : : : S MS : . : : * SN 2 : : : sts , so 

° ; " ; ' : : ???????????? ?? ? ? ? ? ? ? ' ? ; ; " ; ? ? ? ' : . , ; ° ? ? ? ? ? ? ; . ? ? ?????? : . ; ; ; ; ; ; ; - ; ?? " xw : ? ? : : : : ? ? ' RK ; ? 
? ' ; ??? ? ? ? . - ? ? : . ? ; ; ? ? ? ?? . ?? ; . ; " ? ? ? ? · : ; ; ; ; ; ; ; ' . ? ? ? ? ? ? ? ? ? ? ? 

? ??? ? ? ? ? ?? ? ? ? ? ? " ? ; P . ? ????? 
? . ? ??? . ? ?????? ? : . ; ? ? ? ? ? ? ??? * ; ?? ????? 

? : ?? : ? ? ? ? 
? " ?? ; " . ? ? ? ? ? ? 3 31 ; ; ???? ?? ? , · ; : ? . . ??? . ? " . ; N ' yy : ' ; : ' ' ???????? ? ? ? ? } ? ? ? ? ? ?????? 

* * : : * : * : * : * : * : * ass : : x : * : * : * : - * : * : * : * : * : * c 

" 

?? wtft ???????????????????????????????????????????????????????????????????????????????????? www ????????????????????????? + + + + + + www ?????????????????????????????????????????? ??????????????????????? 

? ? ? ? ? : , ; ?? ? ? ; » ; ; ? ???? " ! ) : ; . : ; ? - ; ; ?? ???? , ! ? ; R " ? ? ? ? | ? : ?????? ? ; X ) 
? ? ? ? ? ? ? ? ? ? ? ? : ?????? 

? " ??? ???? ; s : ; ? ?? ? ????? ????? ? ? ? ? ? 
. ??? 
? : ? ? ??????? 

: . ; : ???????????? ' " ; ; ; ; M ; " : : : " ? ? ?? : ' ? ? ? . ? ? ' ? ; ; ; ? ????? 
? ? ? . ? ; ; , ; ; ; ; ; ; _ , ' . : ; ; ; ; ; ; ? ? · ? ?? ??? ? ? ? ? ? ? ? ? ? ??? ? ? ? ? . ????? ? ? 

? ? ? ? . . . ? ? ????? ? ? ? ??? ? » ; 
: ; . : ; ? : ; ? ? ; ????????? : ? ?? . ?? ? ? 

? ? ?? ? ? ? ????? 
, · ?? ? ? ? ? ????? ? 

????? ?? ??? ' : : ) : * ; ; ; ; ; w f ; ; ' ? ????? ; ; " . ?????? ? " " ? ? ? ? ???????????? 
? ? ? ? ? : | ??? . : d . ??? ? ? ; ? : . , ??? ; ?? 

? ' ; ; " : ? : ? ? ? ? ? ? ? ? ? ?? ? ? 
? ?? . . ? . : : : , ; ? ? ? ? ? ( ? ????? : ? ; ; ; ; ; ; ? ? ? ? : ; ????? ? ? ? ??? ? ? ? ? ??? ; ; 

? ° ; ; ; ; ; ; ; ; ?? ??? ????? ??????? ; ; i 
? ? ? ? ? ? ?? ? 

: : : x : : : : : : : : : . 
? ? ? ? ? ? ? : : . 

? ? ? ? . ; . ; ; . 

; , ; ? ; " ??? ? . ? ? ? ? - ; ; f - ?? : ? " ; ; : : ? ? ? ? ? ? ? ? ? ??????? ? ; ? 
? ?????? : ????? : ; ; ; ?? ? ???? ? ? ? ?? ? 

? ; . ; ????? 
? ? ? ? ? ? : : ; ; ; ; : ? ? ? ? 

; ; ? ? ? ? ? ? ? " ? : ; ; ; ; ; : : ? ; ; ; ; ; ; ; ; ; " . ???? ? ? ? ? ? ? ? 
; " ?????????? ? ; ; ; ; ; " ; ????? ??? ; ; ? ?? 

? $ $ ; ? ? 
? ° ? ? ? ? ??? ? ?????? ; V 

; . ; " ; ?? " ; ; ; ; ; ; ; ; ; x f : : ; ; ; ; ° . ; ; ????? ? ? ? ? ? : ; ; ; ; ? ? ? 
, ' ? ? ? ; : ; ; . x ; . ; ; ; ; ? 

? ?? ? , ; ; ? ? ? ? ? 
? ?? ? ? ? ?? . ? ????? ? 

? : ? ? : ; , ? : ; 
; . ; * ; ? 

. " ; , 4 ? . . : : : , 

? ?????????????????????????????? ???? ttheww 

?? 

35



US 10 , 038 , 922 B2 

* * * * 

* * * * * * * * * * * 

* 

+ + + + * + + + + + + + + + + 

+ + 

: 

: : 

* * * * 

* * * * * * * * * * * * * * 

* 

www 

* 

* * 

* www . DATA OF TEA IS DESIGNATED BY SS?X 

AM Quants 

Stine 

* 

H * * * * * * * * 

* 

* 

* 

* * * * * * 41th 

o ri ty 

KISS 18 CEIVNOISE SI €91 . 1 30 VIVO 

VYYYYYYY 

Stás - Sesment 

S11083 

Sheet 34 of 71 

DATA OF Tile2 IS DESIGNATED BY SS?X 

???????????????????????? 

# 444444444YTYYTYMÄ um 

Begons H 

Spice ? 

2311 

wwwwww 

Wiiwwwwwwwwwwwwwww 
DATA OF THIS DESIGNATED BY SSix ) 

. 

TYTR 

1 

man 

180115 ) 

Tile 

66666666AAR66666660 

Jul . 31 , 2018 

bitstremno 
Viewpoint screen idriz " urn : 

weg : DASK : tile : 2015 " value = " 2 . 1920 , 1080 , MALL , NULL , 1 " 

Sweet 
A 

segment In Subrepresentation = false 

www . Representation S? 

AAPA 
Adaptation et 

? 

Perioe feriod 

w 

* * 

* 

* 

wwwwwwwwwwwwwwwwwwwwwwww 
* 

* 

* 

* * * * * * * * * * * * 

* 

* * * * * 

* * * * * * 

* 

* * * * * * * * 

wwwwwwwwwvivirwwwwwwwwwwwwwwwww 

atent 

DEDI 

36



FIG . 35 

JYVYYYYYYY 

* . . * 

* . 

* * . V , 1 . 7 47 . 1 . " . 

U . S . Patent 

1271 

213 
212 

* 

Y 

A 

NARA + + + / / ! ! ! ! ! 

4444 

??????? 

ww 

he 

22 

14 

NIE 

worth the shorter than this 

111111 

HERRIT 
DIRHAMID 
DIRECHO 

10000 

wwwww 

Jul . 31 , 2018 

. . . tr 
ww 

Www 

w 

wmasters in Westinoussansvariwisavingswasta 

w 

220mw 

( 1 ) DURING REPRODUCTION OF 1920x1080 @ 3G LINE BY 

MOBILE DEVICE ( O ) ( 2 ) TO SWITCH DISPLAY ON TV , ACQUIRE REPRODUCTION 

ENVIRONMENT ( NETWORK BANDWIDTH ) , REPRODUCTION ABILITY ( RESOLUTION , DECODER ABILITY ) , OR THE LIKE 

OF TV OF SWITCHING DESTINATION ( D ) X AS ACQUISITION METHOD , MOBILE DEVICE MAY ACQUIRE IT BY PERFORMING DIRECT COMMUNICATION WITH TV OR Server MAY ACQUIRE IT . DEPENDS ON OPERATION , 
( 3 ) SELECT OPTIMUM TILE IMAGES FOR TV OF SWITCHING 

DESTINATION FROM INFORMATION REGARDING MPD 
( 4 ) ACQUIRE STREAM OF SELECTED TILE IMAGES AND 

PERFORM REPRODUCTION BY TV OF SWITCHING 
DESTINATION ( 3 ) 

X SELECTION AND ACQUISITION OF OPTIMUM STREAM MAY 
BE PERFORMED BY MOBILE DEVICE TO BE Pushed TO TV 

OF SWITCHING DESTINATION , OR SELECTION AND ACQUISITION MAY BE PERFORMED ON TV SIDE . 

Writervertr 

Tile Streaming Server 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

Sheet 35 of 71 

rrit 

* * * * * 
* 
* * 

et * * 

WWW 

Hai 

Heimte 

s * * 

* 

w w 

www 
wwwwww 

tirrYTYYYYYYYYYYYYYYYYY 

* * * * 

mi 

w wwwwwwwwww the theory to 
Y 

WA MARA 41APERYH 

w 

SHARING OF SWITCHING DESTINATION Display AND assolutamente esseng 
REPRODUCTION ENVIRONMENT INFORMATION ( NETWORK BANDWIDTH , RESOLUTION , 

222 

DECODER Profile / Level , etc . ) 

wwwwwvvvvvv 

221 

US 10 , 038 , 922 B2 

* * * * * * 

* * * * * 

- 

- - - - - - 7 - - 

- - - 7 - 

7 - 7 : 

F777 . - 

- * 

* 

37



FIG . 36 

www m 

wwww 
wwwwwwwwwwwrrrrwr 
www : 

. . . . . . . . . . . . . . . 

. . * . . . 

* * * . * 

* * * * 

* * * * 

* 

U . S . Patent 

231 

www 

wwww 
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w 

wwwwwww 

* * * * * * * 

. - . - . 

210 

232 

- . - . - . - . - . - . 

211 

l 

- . - . - . - . - . » 

. . . . . . . . . . 

NILIKLAR 

- - - - 
wwwww 

- - - . 

. . . 

- . - . - . - . - . 

Jul . 31 , 2018 

SEPPE 
saisons 

E 

( 1 ) REPRODUCE PART OF ENTIRE IMAGE 
( 2 ) IN ORDER TO REPRODUCE OTHER REGION BY SHIFTING REGION 

DURING REPRODUCTION , SHIFT REGION WITH FINGER ON TOUCH 
PANEL TO MOVE IMAGE SO THAT DIRECTION DESIRED TO BE 

REPRODUCED IS DISPLAYED ON SCREEN ( e . g . , WHEN UPPER 
RIGHT REGION IS DESIRED TO BE DISPLAYED . TRACE SCREEN WITH FINGER IN LOWER LEFT DIRECTION FROM UPPER RIGHT 

OF SCREEN 

( 3 ) CALCULATE MOVEMENT DESTINATION OF IMAGE BASED ON 
FINGER MOTION IN REGARD TO APPLICATION ON DEVICE AND SELECT STREAM OF TILE IMAGES TO BE DISPLAYED FROM 

INFORMATION REGARDING MPD ( 4 ) ACQUIRE SELECTED STREAM FROM SERVER AND PERFORM REPRODUCTION AND DISPLAY 
* SELECTION OF TILE IMAGES MAY BE PERFORMED BY APPLICATION ON DEVICE , OR DIRECTION OF MOVEMENT DESTINATION OF IMAGE 

ACQUIRED FROM FINGER MOTION MAY BE SENT TO Server AND 

IMAGES MAY BE SELECTED BY Server SIDE . 

timist 
erits 

in 720 

Tile Streaming Server 

wwwwwwwww * * * * * * * * * * N 

Priminimais 

Sheet 36 of 71 

. . 
AVAAMAANANANAW 

. . . . . . " 

14 

* * * * * * * * * * * yaning 

X TO ACTUALLY MOVE IMAGES , DISPLAY REGION MAY BE SWITCHED 
ABRUPTLY OR DISPLAY REGION MAY BE GRADUALLY SHIFTED AND 

SWITCHED TO PERFORM SMOOTH SWITCHING . 

221B 

* * * * 

233 

US 10 , 038 , 922 B2 

v7ww 

77077 

. . . 

. 

. . 

. . . . . . . . . . 

. 

. . . . 

. . . . . . . 

. . . . . . . . . . 

. . . . . . . . . . 

. . . * * 

* 

* 

38



77141 . 77044 + 7 . 7444 . . . . . . 

. 7 

. 4 . vyrirror . 

+ 11 . 17 

- + * + + + + + 

IN 

. r . vrrrrrrrrrrrrrr . . . . V 

* 

* 

. 

1 

21 * 

/ 

* 1 

bitstream 

US 10 , 038 , 922 B2 

This 

SIWA $ 319 

bitstream 

Sau 

Container wwwwwwwwwwwwww 3 * * * * Ý : 

- * * for or otom o 

" . 

. . } 
Mene ww * * * 2 

# 

13 A www w * * * 

pooDoo 

Jau 313 

N 

. 

w 

w 

w 

w 

w 

w 

* 

1920 

watery 

???? 

1000313 

* 

f 

* . 

41 

thi 

?? 

ADRESA 
W 

. 

* * ne ne 

wwwwww 

+ 

Sheet 37 of 71 

r . . 

* * 

* * * wwwwwwwwwwwww 

. ' 

* 

. 

* * * * 

0261 

, 

* * * 

. , 

vaanwVwwwwwwwwwwwwwwwwwwwww 
wwwwwwwwwwwwwwwAAVA 

TEKUWA W 

wwWw 

wWSALAAM 

, 

* * * 

bitstromo2 

Gr . 

wwwwwwwwwww 

WWWWW 

Jul . 31 , 2018 

* * * 

wwwwwwwwwwwwwwwwwwwwwwwwwwww * * * * * * * * * * * * 

innan man mano 

um 

rennurunu restaurant more the 

1080 AVON 

NI1 . ' 

W 

W 

Wwwwwwwwwwwwww 

+ 84 4 v? vua 

và 

MMS in ooo 

U . S . Patent 

b itetreams 

bitstreams 
bitstream ? 

De 13910 

YYYY 

KNS 

- - 

- 

- - 

LE ' 913 

39



Peries 

Adaptativiser wxy198Night scription = " , & ?HCRZpate : 2013 ysic ” 1 

? 482 . 2 

4 MAMAHAMAMAHAMAHAMAHAMAMAHW ? { : } www we we 

Maman 

9999 

??? “ ) ; 

| ?SSY????? : 

atent 

. … 
??? ? 

Taic 

TEL 

: : 

LPTT MMMMM 

“ … ? 

WWW MWWW 

?? 

? 

“ ??? 

? 

… … … 

is ki … … … … 
5 : : 

45 . 4 % , 

?????????????? 

NA???????????? 

??? Seok?? 

; - ) , 

????? : ” ?? : ? , 

MINITANTERPENNHEIFFFFFFFFFF 

??????????????????? 

????? 

Part / WWW ( ANTENT " , " VAMPHPWIFTINA 

TrywereserveryWearterpreser 
???PPT PPTPPPPYTHREFIRM 392 

8 

?? 

, 

: 

4MMMMM 

Merrierror 
A : www | : 

Jul . 31 , 2018 

? , ? … … 

src? 88p ? tian w 

?? ; ?? , ?? , ?5? : 

??? “ ? : 5 

8 

· 

HAAAAAAAAAA44 ????? : AiriT 

? ?? 

Hube 

??? ? 

ARMMA 

??? 

a 

; ???x85 . 84 moreamwww 

Sheet 38 of 71 

htty?? 
?? ; ; ??????HANNYWWW 

PHP PHPARTIFFYMVITY 

?????????????????????? 

| ??YY?????? FREENH 
HHHHHHMENT 
? 

?? , ?? , ?? www . 

? 

AMAHAMAHA PARTY Terrrrrrrr 

? ?? ? ? 

art 

Adaptationset 
??????? 

???????NK 

WWWWMWMV 
Seases : 

ts??? ? 

… 

… 

US 10 , 038 , 922 B2 

40



US 10 , 038 , 922 B2 

% 

4 

* 7 

* 

* * . 

777 V . 

- 

77777777777777777777777774777777777777777777777747 - 1 . 74 ' * 7771272x77 

* 2 * 12 + 12 + 127771472777 

7 

. veuvrv21777 ' 
7 

P . 

PORN . * 

TilelegionGroupEntry : GroupID . H _ offset , V _ offset , h _ width , V height 

444444 

WWWWWWWWWWWW 

W WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWAMAYAW 
W 

AHAHAHA 
* * * * * * 

* * * * * * * * * * * * * * 

* * * * * * 

* * * * * 

* * * * * * * * * AHHHHHHHHHHHHHHHHHHHY 

* 

* 

* * * * * * 

4 , 960 , 540 , 960 , 580 

w 

* * 

the with any 

Tile2 Tile3 Tile 

Tile 

& quindjguo deja ! ! 

www 

* WWWWWWWWW 

WEEKSIE 

wwwwww 

White without the trees 

View 

wwwwwwwwwwwwwwwwwwwwwww tootele on wwwwwwwwwwwwwwwwwwwww 

Sheet 39 of 71 

the top that 

WWW 

pontiang penting pantung parantung peo ! is cao ! is zao ! 1s 120S sod 

w 

069 096 ' opg06 
13uzanojguo ! Seja ! . . 

1 

WWWW * * * * 

www * 

* 

* 

* 

W 

as 

?? 

w 

here there 

Wh 

www 

wwwww 

wwww 

wwwwwwwww 

0 $ 9 096 0 098 7 

Abzuzdno X9401 BARBI ! 1 

e 2 

1 

W 

A 

PWWWWWWWW 
WW 
# # 

# 

# # # # # # # # # wwwwwwwwwwwwwwwwwwwww * * * 

* * 

* * * * 

* 

W 

thyh 

y 

s tha 

t 

the top this threats Mythy they 

starte 

www MAMMAW 

namammamamatay na salamat ng tamasautomaten stunt autremenommen werden wwwwwwwwmobremembers to determine the wintertarwo m e ntowwwwwwwwww 

wwwwwwwwww 

069 096 ' 0 ' 0 ' 1 

wwwwwwwwww 

i8 

$ ? } e???? 1 ??? 01 

* WWU 

Sample Entry 

Jul . 31 , 2018 

w wwwwwwwwwwwwwwwwwwwwwwww 
wamewwww 

wy * * * 

ver 

Sample Group Description 
Track 1 

Hir 
u 

o 

y 

th 

w 

play 
training internet to 

ote style with this with your 

y 

* * * * * * * 

* * * * 

* * 

* * * 

* * * * 

* * * 

* 

* * 

# 

shop 

Writing things 
yo 

CASE OF 1 track 

. 

. . . 

. 

. 

. 

. . 

. 

. 

- - - . - . - . - . - 

. - . - 

. 

- - 

- - 

FIG . 39 

U . S . Patent 

41



U . S . Patent 

FIG . 40 wwwwww 

w ww 

0 0000000647144444YYYYYYYYYYYYYYwwwwwwwww 
14111AAAAA 

Ipot 
Kaantationset 

oplemental Property scheme lour i = " urn oeg dash : srd : 2013 " value = " 1 , 0 , 0 . 1920 , 1080 1920 , 10500 

44444444444444447HHHHHHHHH 

10 ! 1276 

us 

3043 

Hm 

WHAAAVASTI 

HHH 

AHHHHHHHHHHHHH 33900 : 12 Copy 

X 

??????? 

@ itstream 

Essential Property schemeldur s = " urn : nbeg dash Erd : 2013 " value = " 4 , 0 , 0 . 960 . 540 , 1920 . 1080 
Essentialfroperty schenelduriz " urnebeg sash hevo : 2013 " values 2 . 0 . 1 

{ } { 29 ?????eat } } 

( Sub - Sample - Type , Sub - Sample - is - extracted , ID ) 

Jul . 31 , 2018 

. 

. 

Y . 

wwwvww 
& 

? 

E 

??? 

in 

' 

e 

W 

?? 

* * 

* * 

* * * * 

* 

* 

* 

* * * 

m 

e 

vervre 
worden 

* * * * * * * 

* * 

* * * * * 

* * * * * 

14 * 

? 

?aw un 

ations 

you wansplan 

WRRRR 

ihny 

VV , 
AV . 

* 

* * * * 

Xvu u 

ae 

* 

A 

* 

* 

* 

m Adapat ek 

s sentia Property semeldur i = " urn : monog dastard 2013 " valur 1 , 400 , 0 . 460 . 540 . 1920 . 1000 . " 

www . scantia Property schmeldur iuramenog dash revc 2013 ) " value = " 2 . 0 . 2 " > 

Representation 

Slice2 
& Tie 

Seeheest a bitstream , 

Tile2 

Adaptation et K 

essential property salientelur i * * u18 : pog dashiard 2013 " value = " 1 , 0 540 , 960 , 540 , 1920 . 1080 . 1 " 

mmad Estantiailroperty schaneldur i = urn : mpet dash hevo : 2013 " value = " 2 . 0 , 3 " , 

Renssentation 

Sheet 40 of 71 

We w inwall 

4 

: 

Cous 
! 

cacto 
I ! 

. 

en ua uo 44 

K 

Adaptation www www 
_ 

Sement pour bitstream at 

. sential Property soheldur i = " urn : Hepat dast : ord : 2013 " ya lue = " 1 , 960 , 540 . 960 . 540 , 1920 , 1080 , 1 " > 

Essentia Froperty schoteldus in * urn mmg dash : mevc - 2013 " value = " 2 . 0 , 4 " > 

a ? a { 

V 

4 . 4 

# 

Y 

* 

www 

091 
DI $ 

011S Anonimnost 
ou vuu v 44 

Segrert 

itstream . To 

$ 81 ! 1 

KERWEERRRRRRR 
K 

WYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY 
US 10 , 038 , 922 B2 

42



7 + 1 + 

1 

1 

+ 

1 1 + 1 

14 : 12 retrt11r 

A 

r 

t 

er 

????? ???? ????? ???? ???????? ????????????????? ???? ?? ?????? ????? ?? ???? ???? ?????? ????????????? ???? ??????? 

* * 

US 10 , 038 , 922 B2 

d S1080LXOZ6L 30 NOLLONCOUS ! WWON ' peld 4 

XXX 

????????????????????????????????????????????????????????????????????????????? 
?????????????ws 

* 4444444444444444 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w wwwwwwwwww 

wert . 

ww 

wwwww 

wwwwwwwwwwwwwwwwww 
1350 

311 

310UE 

a pinig 

operation 
c 

e ntre este 
( 9 ' 096 089 096 " 10 . 80123 

39 . 

how 

Noen www 

wwwwwwwwwwwwwwwwwwwwwwww 
Cawowa 

wwwww 

$ $ 3811 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

w wwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

w 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww w wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

baturanationalmannatransaction manat araskendatud 

messing the relation and measurements 

WWW . www 

witpwwwtwintitulat button 
below 

button twittelt 

3 ! ! 

200e 

OP 09 08 08 AIRUZ * 0 . jpuol1234 ! 1 

1931181 
0el1 

in 

* * 821 

Sheet 41 of 71 

widwww stanie powietleni 

o wied wwwwwwwwwwwwwwwww 
nie www w 

wwwwwwwwvoriti 

- - - - 

Z 211 

401380 . 00 

Trousel 
n 

059 098 ' O 098 % AJIUZINouvola 

- - 

mus 
Xoel 

WOOD 
Wwwwwwwwwwwww 
w 

w 

L ILIT 

* OBAL 

wwwwwwwwwwwwwwwwwwwwwwwwwwww 
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwamawan n 

aminiwmawwwwwwwwwwwwwwwwwwwwww 
has 

Ga 

r woude 

! 

Et 

wwwwwwww ' 

OH 1960 ' O ' 

nolxoldal ! 

ins 

Jul . 31 , 2018 

ONS 

3831 

* * * w 

www 

MA 
awwwwwwwwwwwwwwwwwwwwwwwww 

with whom wwwww 

wwwwwww 
w 

Z YBEL 

Antonio 

4444444444444444ASCULIN 

wwwwww www stormwww with Anahat 

WOW 

wwwwww 
* * * * * * * * * * * * 

* * * 

* * * * * * * * 

hthithena 
wwww 

* 

w ww 

ro 

namwwwwwwwwwwwwwwwwwwwwwwwwapnopomenementen www 
* 

* 

* * 

* * 

wwwwww 

wwwwwwwwwwwww 

WWWA AINA 

2013 uus 

sken PAE : E * * 412 * * 

Std 

S SS Schill 

YE . . 

wwwwwwwwwwwwwwwwwaran 
wwwwww 

1375 ) Syed SO ALV07dJOSSWO NI 1Openxo A83dnionalS30N53 : 38 

U . S . Patent 

* . " . 

. 

/ . . 

. 

. 

. . 

. . 

. . 

. . 

. . . . . . . . . ' 

. . . . 

. 

. 

. 

Ar 

v 

/ 

A 

rvy ' ' 

4 . 

4 . 

' ' ' ' 

' ' ' 

' . ' . rv 

v 

v v 

LD ' 91 

43



U . S . Patent 

FIG . 42 

w 

Period 

rogoro 

HX2443444 

Jul . 31 , 2018 

Myy . 

soron 

? 

AHAHAHAHAHAHAH 

? 

why Any 

w 

wwwy 

0 

Agentation et m u l omentalPaperty where durizarnegi dast : srd : 2013 " value " 1 . 0 . 0 , 1920 , 090 , 1920 . 10500 

mm Resoresentation 

Strean type 

i Sagrert porttitstreak 

Adaptation et K 

Eedatia Property scheme / dU7 i = “ yen . mpeg dash : ard 2013 " value = " 1 . 0 . 0 . 960 , 540 , 1920 10800 Essentialfroperty scheme ) duc i * urn mynegiigsh bove : 2013 " value = " 2 . 1 . 1 " , 

m y Representation 

i Tiel 

Scervent . Ditstrezes 

Adastat imbet K 

many messential Property scheel dur i = " urn : Mag dash : ard 2013 " value * 1 , 960 , 0 , 960 , 540 . 1920 , 1000 . 1 , 

imme EssentialProxarty score ) Our * utning dashiteve : 2013 " values . 2 . 1 . 2 " > 

Representation 

Slice2 

Segment bitstr . 21 . TE 

Tile ? 

??datat ? ?? 

mo n talfrixerty schenke IdUr j = " urning dast : ard : 2013 * valuwa " ) , 0 . 540 , 960 , 540 , 1920 . 1050 , 1 * . 

med mieszantia Promerty scheldur iz * urne dash : hevc : 2013 " value = " 2 , 1 , 3 " > 

way Representation 

Slico 
3 3 3 m 

i 

Segment fubitstreamies . de 

T : 1e3 

kientet i anset 

mom 

c entraltroverty soireeldur * UFT ? ER DER : dash isrd : 2013 " yaluwa " 1 . 900 . 540 , 960 . 540 . 1920 , 1080 , " 

and excential progerty schmeldUfi * * ure : FDEE dashihevo : 2010 " value = " 2 . 1 . 4 " > 

Representation 

Slivet 
} e 

18 $ 

Samant bitstream ! 

0 

* 

* * 

* * 

Sheet 42 of 71 

mm not 

We 

trwm 5 

* * 

* * 

* 

# o 

xo - Y 

US 10 , 038 , 922 B2 

44



rrrrrrrrrrrrrrrrrrr . 17 . 277 

US 10 , 038 , 922 B2 

3781SSO SI 0801X0761 JO Nollandodd34 7WWEON ' I wojny 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
wwwwwinno inimin e 

vitit 135 

! 

@ sve . 

VY 

069 096 099 098 " 
# ugano 3900 1891 

Lukas 
Y 

www 

Winter 
* * 

w 

obbleston 

tulikutistatistichettato dallatie 

behoren 

9431 

ww 

WASAMAR 

WYSYVYYYY 
* 

w wwwwww 

w wwwwwwwwwwwwwwwwwwwwwwwwwwwwwa 
Minno w wwwwwwwwwwwwwwwwwwwwwww 

blage 

049 098 049 O E 
Lugano huo 393 ! ! 1 

31 ! * W 

wy 

xeli 

23 } 

Sheet 43 of 71 

* * * * * * 4444444444444444444444 

stig 

7 , 311 

31010010 

O 

ve got 0x9 126 ' o ' 096 % 
10gono . yuo haal ! ! 

10 

N 

$ * 323 

www 

* * * * * 

4 4444 

booth 

& Xood 

www lurrywursiivisem vervoer Wwww 

wwwwwwwww wwwwwwwwww 

w wwwwwwwwwwwwwwwwwwwww 

wwwww 

wwwwwwwwwwwwwwwwwwwwwwwww 
Wat 

we 
23 

12 

0 $ 9 996 0 0 AJU No . 01231 

10 

W 

Jul . 31 , 2018 

08 

wimmimininominiw 
w 

wwwwwwwwwwwwww 
NJE : 

www 

Arwante 

channelsen 

WHAMA 

* * * * 

* 

OUES 

de 

* 

SOUL PYPAL * O * 

Z * 9841 Sed 138 

WAS 
SASALA 

Turnament 

10011 

W 

wwwwwwww 

wwww 

vidro 

AAAAA 
W 

INU 

* * * 

l ( $ 313 - O Allanid ) sypen so invold O3SVO NI Joppešxo 83dniondes 3°N343 : 38 

* 

U . S . Patent 

* 

EV ' 915 

45



U . S . Patent 

FIG . 44 

periodu 

?????????????????? 

VAMAMAN 

wwwwwwater 

H7A1444 

Jul . 31 , 2018 

AHHAARH11 

44 . 4444 

Slicer 
wa 

? ?? ? ? ? 

m 

744 YAY 

Adaptation et Supplemental Property scheme IdUr j = " urn mpeg dash srd : 2013 " value = " 10 , 0 . 1920 , 1030 , 1920 , 

1000 

Sepresentation id = " " dependency?c = " 11 , 12 . 013 114 " > 

Strean type 

Segment nitstreambase , mp4 

AdaptationSet K 

contial Property schuheldur i = " urn : beg dash : srd : 2013 " value - 1 . 0 . 0 . 960 . 540 , 1920 , 19806 

essentialfroperty scheme duri = " urn impeg dashibexo : 2013 " value = " 2 . * * * 

Hepresentation frame id = " tl " dependeneyle = " " > 

Tile ! 

Sexgent pritstream tilel . mp3 

Essent 3 | Premer ty schene IdUr i = " urnog cash : srd : 2013 " value = " 1 , 900 . 0 , 960 , 540 . 1920 , 1080 , 1 " ) 

essentialfroperty sohaneldur i = " urn : oeg desh heva : 2013 " value = " 2 . 1 " > 

Slide2 

Representation id = " t12 " dependencyid = " key 

Segment Bitstreantilc2 . mp4 

Tile ? 

my scotial Property schemeldur turn me dash : srd : 2013 " yalum * 1 , 0 . 540 , 900 , 540 . 1920 , 1080 , 1 " 

AdaptationSet carki arnesty Sche 

Essentialloerty scheme idur s = " urn meg dash ihevc : 2013 " value : " 2 . 1 " > 

m etresentation id = " t13 " dependeneyldu arte 

Segment Bitstremtile3 . mp4 

Tile3 

my össuntial Property sonene idur i = " urn : nong : dashised : 2013 " value = " 1 , 960 , 540 . 960 , 540 , 1920 , 1080 . 1 " > 

A adaptationsat Ka 

Essential Property schane idur i " urn - beg dásh hexc 2013 " value = " 2 . 1 " } 

¿ Sliced 

Representation iman id " t1 " dependencyld : " 1 " > 

} TA84 
ex 

aqua vooyoooo 

KY 

Y YYYYYYYYYY 

54HYSA . 4 

Sheet 44 of 71 

nenne 
Slider 

2 

ileg 

17111 

? 

5 NY 
Y 

* 

* 

* 

* * 

* 

44 

444444444 

La NW 

Sement 

from Bitatremti 104 . 06 

wwwvvwvvwvw74444444444444 
W 

WWWWW 

4444444444444444444444 
# 

YYYYYYNTE 
E 

EEEEEEEEE 

US 10 , 038 , 922 B2 

46



* * * 

STASJA 

D 

117ffffff 
- 

- 

- - - 

- 

- 

- 

- 

- 

TAFE . EFFE . PATREO 

YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY 
* 4H 

AAAAA 

* * * * 

* * * * * * * 

Wwwwwwwwwwww 
w 

www 
. 

. 

. 

* * * * * * 

US 10 , 038 , 922 B2 

REFERENCE DESTINATION FOR Track 2 TO 5 STORING ONLY PSI 

In Track 1 , NORMAL REPRODUCTION OF 1920x1080 IS NOT POSSIBLE 

* * * 

* 

* 

* * 

* * * 

* * * 

* 

www . w w 

w 

wwwwwwwwwwwwwwwwwwwww 
w 

w 

* * * * * * * * * * * 

* 

* 

* 

wow 

W 

* * * * * * * 

* * * * 

that theretteluheterapialaith wwwwwwwwwwwwwwwwwwwwwwwwwwwww 
wwwwwwwwwwww 

w wwwwwwww 

* * * * * 

* 

wwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

w wwwwwwwwwwwwwww 

W 

* haha 

3111 

110 . 0 2018 . balak Hoe 

* * * 

wwwwwwwwww 
w 

Wwwwwwwwwwwwwwwwwwwwwwwww 

WWWWWWW 

sice 

5 960 , 540 . 960 . 500 Ti ofegionGrounEntry 

WWWWWWWWWWWWWWWWWWWWWWWW * * * * 

9 Hoe 

# W 

A 

* * * 

* 

W WWWWWWWWWWWWWWWWWWWWW 
* 

* * * 

* * * * 

W 

WWWWWWWWWWWWWwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
W 

wwww 

w www 

wwwwwwwwwwww * * * * * * * * * * * * * * 

* * * * * * * * * 

* * 

* 

* * 

wwwwwwwww 
w wwwww 

* * * 

* 

* * 

* 

* 

* * * 

* 

* * * * * * * * * * * 

* * * 

* 

* * 

* * * * 

* 

* * * 

* 

* 

* * 

WWMY 

B ! 

Track Reference print = 1 

wwwwww 
w 

wwwwwwwwwwww 
rkins 
* * 

3 , 0 . 540 , 960 , 540 

OTHER 

innan 

Sheet 45 of 71 

A32020 . 900 aval ! 

rack 

W 

w here 

Wwwwwwwwwwwwwww 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w wwww 

w 

wwwwwww 

* * * * 

* 

* * * * * * 

w wwwww 

wwwwwviytywisto 

r y vyvoorryWwwwwwwwwwwwwwwwwwwwwwwwww * * * * * * * * * * * * * * * * * * * * * ATAMA * * * * W 

* * wwwwwwwwwwwwwwwwww 

w www wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwww 

w 

wwww 

* * * * * * * * * * * * * * * * * * * * * 

vyhovova 

* 

* * www 
* * 

* * * * * 

* 

A 

t 

EB1 

Eud oue . 12 . 

14 38 . 1 

Y Y YYYYYYYYYY44444444444444444LLLLLL LLLLLLL 
YxWXXXWWVYVAYYYYYYYY49W 

4 444 4 4444 * * * * * * * * * * * 4444 * 

MAYARAN 

Wyrwhel wwwwwwwwwwwww 

WWW * * * * * 

149 096 ' 0 ' 0967 4 . Buzano X9001 saya ! 

www 

2113 ok 

& Wed 

www 

Arthrive the listwoww 

wwwwwwwwwwww 
w wwwwwwwwwwww 

W * * 

* * * * 

* * * 

* * 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w w ww 

w wwwwwwwwwwwwwwwwwwwwwwwww * * * * * * 

* * * * * * * * * * * * * WWWWWWWWWWWWWWWW 

W 

A wwwwwwwwwwwwwwwwwwwwwwwwwww 

w 

wwwwwwwwwwwwwwwwww 

w wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

W 

w 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
* * * KA 

AKK 

R 

* * * * * * * * * * * 

w 

111 

= udo 

348 . 83194 X 

WWW . 

waarna 

* * * 

W 

Jul . 31 , 2018 

WWW 

OVS 096 ' 0 ' 0 ' l kludroquoi Jayat ! 

44444 

Wwwwwww wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

* 

* * * * * * 

wwwwwwwwwwwwwwwwwwwwwwwww 
w 

www 

7 XOBI 

* 

* * 

* 

* 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
anaume 
ww 

wwww wwwwwwwww stillet totalishuhuttle there 

ww 

w wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w w tooteleht 

WWW . 

w 

w 

W 

w wwwwwwwwwwwwwww s permittelbare wwwwwwwwwwwww 

* 

* * * * 

S 

YYYvvvvvvvvvv 

Yttet 

udan V12104 $ 311 

Socked 

* * * * * * * * 

138 
Sa 

WAWANNY 

sch 

* 

Www wwwwwwwwwwwwwwwwwwwwwwww 
wwwwwww 

41143 joues 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
ww 

w wwwwwwwwwwwwwwwwwwwwwww 

Track 1 

* * Fun 

* 

WWWWWWW WWA + + + 

* * * * * 

* * * * * * 

* * 

wwwwwwwwwwwwwwwwwwwwwwtwithstand that there 

wwwwwwwwwwww 

wow 
ote sobre la sensation 

WASWAMY 

atent 

[ REFERENCE STRUCTURE BY track reference IN CASE OF PLURALITY OF tracks ( 1 FILE ) 

24upuvvud 4 ' Yuyu - 4 

' + + V 

rvv ' 

- - - 

- - 4 - 24 

, 2211 

041112777121426174471 . 4 . 1 . rr . . . 

. . . . . . 

. . . 

10 . 

1111 

r rrrrrrrr . 

FIG . 45 

47



FIG . 46 

S . Patent U . S . Patent 

www 

Period Period . I 

have 
* 

wwwwwwwwwww 

WOW 

* * * * * * 

Jul . 31 , 2018 Jul . 31 , 2018 

w 

? 

* 

* * 

* 

* 

- . 

Wanny then 

. 

YAH * 

* 

* 

w w 

wwwwwwwwwwwwww 

nnn > 

Adaptations 

polementa i Property schemelduri = " UTNIBEE dash isrd : 2013 " value = " 1 . 0 . 0 , 1920 , 1080 , 1920 . 1020 

Representation 

Styczy type 

L a Segment wbitstream p4 

assmatia iProperty scheme IdUr ; = " urn impeg dast : srd : 2017 " value 1 . 0 . 0 , 960 , 540 , 1920 . 1090 

asinstation set 

Kesarrt ialProperty schmeldur i = " urn : nbeg : dash nevo : 2013 " value = " 2 , 1 , 1 " ) 

, 

sayesentation 

Srica 

www . Sement . . bitstrem . net 

Tiie 

mentationset 

my essential Property Schede dUrizurnag damiz : std : 213 " value " . 961 , 0 . 960 , 540 , 1930 , 1080 , 1 " ) 

w Essentia Property schene IdUr zurnace dash : hevo : 2013 valve 2 . 1 . 2 

Slice ? 

Legyesentation 

; * 

Segment frame bitstrem . 

Tile 

Adaptationset K 

myössential froperty schienal durim turn image , daca sre : 2013 " value - 1 . 0 . 541 ) , 960 , 540 , 1920 , TOHO , 1 " > 

sential Property scheiduri = " urn weg dash hevo : 2013 " value = " 2 . 1 . 3 " 

me terrestitution 

itatream 

103 

romantik 

sercial Property scheme Idurizura mpeg : dash : srd 2013 " value = " - 1 . 900 . 540 . 960 . 540 . 1920 . 1080 . 1 " > 

Kaustrial Property scheme iduri = " urn yeg : dash hevc : 2013 " value = " 2 , 1 . 5 " 

no representation 

Slice 

Sementen bitatroan . 104 

Til 

WWW 

Sheet 46 of 71 

Tila33 

wenn 

Dr 
? ? ? 
is 
- Assortida 

? ? 

vinwiwa 

374 

wwwwww 
wwww 

US 10 , 038 , 922 B2 

48



US 10 , 038 , 922 B2 

994444444444444444444 

SD ATNO ONJOIS 9017xuell YOJ NOI VNLLS3030N343138 
37919SODION SI 080LX0761 20 NOLLONQOddad WON ' L YOPIC 11 

WWWWWYWWhatowy 
811 

200 202612081 
Wwwwwwwwwwwww wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

w 

wwwww 

bado 

1999 

089 090 089 096 81303010 . guo haya 

{ 3? } 

* * * * * 

wwwwwwwwwwww xwe apujolar el 

1 

Full 

ObS ' 09 OK 0 C 
11 . ? { . ! ????? ? } 

w wwww 

wwwwwww 

$ 

I 

Sheet 47 of 71 

w w 

w ww . m . m . m . wiwini . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . wwwwwwwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
Det w ww 

w ww www 
wwww . . . . . 

w 

2 11 

3100 319 . 218 81 
wwwwwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwww 
Www 

V HA 

EN 

$ 11 : 

N 

201 $ 

ObS ' 096 0 ' 096 % X210zino 13401 321 

Awwwwwwwwwww 

wwwwwwwwwwwwwww 
w wwwwwwwwwwwwwwwwww WWW 

mirglowwwwwwwww 
w wwwwwwwwwwwwwwww 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
www 

w wwwwwwwwwwwwwwwwwwwww 
MEIL 

( 

111 

010 30031313 31 

TE 

Jul . 31 , 2018 

11 : 08 

0 ' 096 0 O?I 

43UBonoleglo 2 1 
! . 

b 

i 

dhaa 

¥SEAT 

66966 

TETE PYETTITIVTEPPPPPYNTYYFTERIT 

* WWWWWWWWWW 

SBS EDU00 Mam yes 

www 
wory 

wwwwww 

382 

A 

+ YA + + + + + + 

va 

+ AHHAHAHA 

? ?? ??? 

? 

???? 
? 

? 

?? ??? ?? ??? ?? ??? ?? ???? ???? ??? ??? ??? ??? ? 

?? ?? ??? ???? ?? ??? ??? ??? ??? ??? ??? ??? ??? ??? ?? ????? ?? ????? ???? ?? ?????? ??? ?? ??? ?? ????? ?? ???????? ?? 

mwenyewe kwa mapema 
wwwwwwwwwwwwwwwwwwwwwwww * * * 

du e joues 

* * * * * 

* 

* 

* 

* * 

* 

* 

We 

WWW 
. 

HHHHMMMM 
* * * 

MAWAWA 
r 

a 

wwwwwwwwwwwwwwwwwwwwwwwwww 
w 

w wwwwwwwwwww 

l ( $ 37 : 30 Almond ) syvej 0 Avand 30 3SVO Ni aquelejas yoen 8 unionHIS ON3338 

U . S . Patent 

Lb91 

49



FIG . 48 

atent 

vvvvvivir 

wwwwwwwwwwwwwwwwwwwwwwwww 
Perioci 

Adaptationlet 

Supplementa iProperty schemeldur i = " urn : nbieg dash ard : 2013 " value = " 1 , 0 , 0 . 1920 . 1020 , 1920 

M 

R 

* 

* 

444 * HYVHWAY / VMAMA 

tu 1 

3061 WE3315 

= = = = = = = = = = = = = = = = = = = = = = 

* * 

Jul . 31 , 2018 

ooottttttttttttt 

no e 

* * * * 

* * * * * 

* * * * * * * * * * * * * * * * * * * * * * * 

4 VAS 

* * * * * * * 

m 

4 . 

AV 

789115 

4 wewe 

3 733 

* * 

mmm 

male Reisesentation id = " b " dependency id - * + 11 , 112 , 613 , 414 " } Segment Bitstream base not 

W onenti alfrogerty scheeldur j = " urn - mbey desh : srd : 2013 " value = " 1 , 0 , 0 . 960 . 540 , 1920 , 103047 

Adaptationset K 

ShexaentialProxerty scheme Idus j = " urn annen dash bevo : 2013 " value = " 2 . 1 " > 

Slicet 

Representation üd = " t11 " dependency id = " " " > 

Tile 

Scarent Bitstrean tile . mp4 

me Adaptationset ki 

crantial Property scheme IdUr = " urn pergi dashisid : 2013 " value = " ] , 960 , 0 , 360 , 540 , 1920 1080 , 1 " ) 

ome nt Kerstia Proxierty schmeldur mure " Pikkag : dam hevo - 2013 " value " 2 . 1 " . 

Representation id = " t12 “ dependencyid = " * " > 

Seyment Bitstream ti lež . man 

Tile 2 

Adaptation et 

antial Property schnele loUria uro preg : dash : sed : 2013 " value " 1 . 0 . 540 . 980 , 540 , 1920 , 1080 , 1 " > 

wil wessential Property scheldur = " urn : oeg dast hevo : 2013 " value = " 2 , " , 

Representation or id = " t13 * dependency le = " be " 

Segment Bitstremti lch . 

Tile3 

Arientat orar 

Essoria iProperty scheme louri = " urn moren dast : sed : 2013 " value = " 1 , 960 , 540 . 960 , 540 . 1920 , 1000 , 1 " 

med me . EssentialProperty scheldur i = " urn mpeg desh nevo : 2013 " valuo * * 2 , 1 " 

i Slicet 

Representation id = " t18 * dependency id = " le " > 

Seyment bitstrean ti 144 . 14 

We 

Sheet 48 of 71 

* 4 

. * 

mune 
31 

( 190115 most 
> 

not the 

V 

WWWWWW 

* * * * 

* 

* 

* * 

7 . 

* 

KERKEK ERKEKER 

H 

* * * * * * 

* AMY 

! ! 

* * 

WWWWWWWWWWWWW 
VIIIVVVOVANAVAVALAVAVAVAVAVAVA 

US 10 , 038 , 922 B2 

50



. * * . * * . 

47 

6 

. . 

. . . * . * . . * . . * . * . * . . 

* - * 

. . . - 

. . . * . . . * 

. * 

74774 . 

. 2 . 

. . . 

. . . . . " 

mwanamus 

US 10 , 038 , 922 B2 

19031134 : 03MLOUIS HUMAINTIELLVdWOO NOLLONCOUIN SYH | XXL 80U3jaja , Yuen HIIM BONJOOOV NEON33 : 38 JAWHS 01 Z SYEJI yen HOV3 20 019 01 1010exa 30N33 : 34 SWH Lyoell 

Wwwwwwwwwwwwwwwww 

wwwwwwwwwwwwwwwwwwwwwww 

wwwwwwwwwww W 

WWWWWWWWWW 

W WWWWWWWwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwwwww wwwwwwww 

wwwwwwwwwwwwwwwwwwwwww 
w wwwwwwwwwwwwwand 

w wwwwwwwwwwwwwwwwwwwwwwwwwww 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w 

www 

I ! 

200 2300 . 2189 * 3211 

Ah 

h 

h 

h 

AVA ww 
sherryttelyhyils that posts that they 

was 1831 : 31 

049 * 096 . 049 096 * 6 . 3Uzolguol 2011 ! ! 

SYAL . 

w 
wwwwwwwwwwww 

NEN I 

wwwbfbbbbbbbbott 
titttttttttttttttttttttt 
t tcity 

311 

. 0 3Fuolajoy XXL wwwwwwwwwwww 
w wwwww wwwwwwwwwwwwwwwwwwwwww 

1991 : $ 

Sheet 49 of 71 

0 * 8 096 ' 09 ' 0€ 

Aunojoyo yal ! 

wwwwwwwwwwwww w 

wwwwwwwwww ww . wwwwwwwww 

???????? + 

bhab WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW 
?ov 

W 

+ 

+ 

+ + + 

+ 

Wwwwwwwwwwwwwwwwww grrrrivvirvinirivvyvinywvvvvlvvvvvvvvvvvvvvvy ' rrx ' ivryyvvrrrwirren 

W 

WWWWWWWWWWWW 

m ! 

2016 

0918108 31 

WWW 
. . . . . . 

. 

. 

. . . 

. . 

. 

SWAMWWW . . . 

. 

. . . . . . . . 

WWW 
16 

311 
de 

049 0940 096 % Kdjupono . uolell 

. . . 

* * * * 

w 

wwwww 

wwwwwwwwwwwwwwwwwwwwwwwwwwww 

wwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w 

wwwwwwwwww 

mmmmmmm 
- - - - - - - - - - - 

45 * * * 

1100300817138 31 

Jul . 31 , 2018 

* 

12949 

09 096 O ' O 

JEDINO LELIO ! Ze | 11 

wwwwwww 

* 

293811 

* 

w i 

white willen wwwwwwwwwwwwwww witaminimin ten mit 

w 

wwwwww w 

* * * * 

* Wwwwwwwwwwwwwwww 

ramadhan Amharinho Atelier hierd 

i 

i 

m 

wwwwwwwwww 

wwww . . . . www . wis 

h that w 

i 

t h swerthfawwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

wwwwwwwwww 

wwwwwwwwwwwwwwwwwwwwwwwwww 

* * * * * * * * * * * * * * 
ent 

* * * * * 

wowwiiwimy w 
ww 
w 

. vininin 

$ 130 

cues 

W 

sxme _ 1 ] 142E4L ) CXSE11 2450 11 . Sted 175 sds Seth 

* 

anderen 

w 

1 * 0811 

* * * * * * * * * * * * * * * * * * * * * * * 

PAMARAANPAwwwwwwwwwwwwwwwwwwww 
13718 L ) syen 30 A1801 103SVO NI JoppeJXO ANY POUJOJOJ Yen J03Unionuls 30N383 : 34 OldBAH 

U . S . Patent 

27 . 

2 . 4 . 2 . 

782 . . 

. 

. . 

. 

61 ' 914 

51



U . S . Patent 

FIG . 50 

wwwwwwwww 

nnnnnnnnnn 

Period 

Adaptationset 

er upplementa Property schemeiduri = " urn per desh : srd : 2013 " ya lua 1 , 0 , 0 , 1920 . 1050 , 1920 , 

00 

Representation ] 
L 

Sepatu 

Jul . 31 , 2018 

a 

??? 

Tiled 
Glicel 

?? ?? 

3 nas 
suu . 

* * * * * * * 

* * * 

* 

Tile 

RA 

Representation 

Stream type 

Segment bitstream ng ! 

Antzionbet K 

Kucerija Prokarty scheke Isuri = * # 787 bet dast : srd : 2013 " yalue = " 1 . 0 . 0 . 960 : 549 , 1920 , 10000 

e tem uma EssentialProperty scheme Iduri ura Boeg dash : bevs : 2013 " value = " 2 . 1 , 1 " ) 

Regrescanation 

Sanon sembitstrem od 

TE ! 

Acuptat : onset 

EssentialProperty scheme loup i * urn meg dast : sed : 2013 " value = " 1 , 960 , 0 . 960 , 540 , 1920 , 1080 , 1 " } 

en Essential Property schmeldur : = " urn per dash heve : 2013 " valua " 2 . 1 . 2 " > 

????? ? ??????? { ????? 

S11082 

$ ??nt - ? . ?????? 

Tile2 

AdaptationSet K 

Kissential Property schwiedUria * uir nong danh srd : 2013 " value * " 1 , 0 , 540 , 960 , 540 , 1920 : 1090 , 1 " > 

Essentia iProperty scheme duri = " urn : ieg dask : hevo : 2013 " value = " 42 , 1 , 3 . " > 

Representation 

Segment morbitstream sa : 

Tile 

daptat jonset K 

essentialProperty schienalduri = " urn man dasht sro : 2013 " value = " 1 . 940 . 540 , 960 540 , 1920 , 1080 , 1 " > 

Essential Property scheme idurisira mese dash : 1880 2013 " value = " 2 , 1 . 4 ) 

Representation 

iSlicet TI 

Selent Bitstrom . 

, 

ett 

NAWIN 

Sheet 50 of 71 

Da 

Tile3 
Ulice 

74 
Y 

* 

? 

? ?? YAMAN 

* * * * 

1111 

US 10 , 038 , 922 B2 

52



- - - - - - - - - - - - 7227 _ - 7712 _ 77422411121121211111111111111111110W4 + wW171 * 11144 / 2001144174 * 

* . - 14 

- 14 . . 

- 

- - - - - - - - 

- 

- 

- - 

- 

- - - 

- - 

- 

- 

- 

- - - - 

- - 

- 

- - 

- 

- 

- - 

* * 

g 

bedelli 

eiterentwickelten 
W 

US 10 , 038 , 922 B2 

* 

Track 1 HAS REPRODUCTION COMPATIBILITY WITH STRUCTURE OF RELATED ART Tracks 2 TO 5 HAVE REFERENCE IN ACCORDANCE WITH track reference 
Track 1 HAS REFERENCE extractor TO tile OF EACH track 

* 

WWWWWWWWWW 

* * * * * * * * * * 4 

. pro 

* 

* * 

* * W 

w 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww . . wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w 

u 

verwen 
very 

they were 

Vore 

* * * * * * 

* * * * * 

* * * * 
* * * * * 

W WWWW 
* * * 4 44 

* 

* 

* * * 

* 

* 

Tile 

00 090213194 yedi 

* * * H * 77 * * * * * * * * * * * * * * * 747 - 

27Pr 

sinerrorrir wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

44444444444444 

4 , 960 , 540 , 960 , 540 

MP4 File 

* * * * * * * * * * 

* * * wwwwwwwwwwwwwww 

Klugmoj94017811 

intenta minuten 

wwwwwwwwwwww 
w 

w 

w 

* * 

Seal 

w 

wwwwwwwwwwwwwwwwwwwwwww 
w wwwwwwwwwwwww 

WWWWWWWW 

* * * * * 

* * * * 

WWWWWWWW 
ARA 
BARA 

* * * * * * * * * * * * * * * 

WWWWWW * * * * 

* * * * * * * 

KA * RAAAAAAAAA 

A 

wwwww 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

wwwwwwwwwwwwwwww 
wwwww 

3111 

Budua1316 5 . 1 
w w 

* 

* * * * * * * * * www 
wwwwwwwww www . 

www . www . 

P & File 

sliced 

Sheet 51 of 71 

{ 

059 ' 096 089 06 to . quo ! Senal 

Track 

ww 

wwwwwwwwww heheh 

tiethantholimon 

* * * * 

Wwww 

w 

wwwwwwwwwwwwww 
w w 

w wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwWWWWWW WWWWWWWWWWWWWWWWW WWWW * * * * * 

wwwwww wwwwwwwwwwwwwwwwwwwwwwwwwwwwhether than 
th 

at thereby 

wwwwwwwwwwww 
w 

w 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w other 

MAPAPP029XWZW210 . 0 . 0 . 0 . MAKAKAOV . 

DWOWOW NARRAZORNIVAARALYMRWY 
* 

* * 

W 

7311 

2010 W211 yil WWWWWWWWWWWWWWWWWWWWW 
v 

M 

* * * * # * # 

4 

44444444444444 + 

Aitri 

21 

ON 

089 096 0 ' 096 % 334 } } } { 3 } - { { ? ????? { } } 

€ 

9841 

WW 

o 

Wwwmgirwatoto 
wanhoort te what the help th 

the 

scowwwwwwwwwwww y th 

* * * * * * * * * * * * * 

w 

wwwwwwwwwwwww 
ey were without havih 

w 

a 

ft 

w 

wwytyy wwwwwwwwwwwwwwww 

w xWKWKWAMWAY 

Whentaimewww . the 

ta ! 

1010 0003 ) Blag 1991 

www 

WWWWWWWWwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

Jul . 31 , 2018 

wwwwwwww 

P & File 

Slice 

069 090 001 Kudholguoliai ! 

* * * * * * * * * * * * * * * * * * 

* 

* * * 

wwwwwwwww 

w wwwwwwwwwwwwwwwwwwwwww ! 

% 

E4 

wwwwwwwwwwwwww 
w 

w wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
wwwwwwwwwwwwwwwwwwwwwwwwww ww11WWWWWEERGEVEN 
. W 

www . 

* * * * * * * 

w w 

w wwwwwwwwww 

* * * * * * * 

w 

pohromowana * * * * * * * * * * * * * 

* * 

* 

* 
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

* * * * * * * * 

Anug a dues 

et 

8173 de 

S * * * 1 p * * . 1 EX2 - 11 ZX30 : 11 Sold 125 sds SA 

S 

ortiment 

* * * WADOS 

wwwwwwwwwwwww towy wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwww 
w 

wwwww 

HER 

* * * 

W 

W 

WWWWWWWWWWWWWWWWWWWW 

wwwwwwww 

wwwwwwwwwwwww 
w 

atent 

THYBRID REFERENCE STRUCTURE OF track reference AND extractor IN CASE OF PLURALITY OF tracks ( PLURALITY OF FILES ) 

MA 

* A * 

, * * . * * * . 14242 . 242424344444444444444444 . 4 . 4 . 4 . 4 . 4 . 4 . 4 . 4 . . . 4 

1 

. 

* * 

. 

* 

FIG . 51 

53



U . S . Patent 

FIG . 52 

Herior 

AdaleticSat 

Sumpamanta Property schanduriz * 018 . mpeg cashised 2013 " value = " 1 0 , 0 . 1920 , 1080 , 1920 . 108 

Jul . 31 , 2018 

XX 
menina 

www . n . 

* * * * * * 

Titel 

ligel 

. 

ou 

. 

* 

wwwwwwwwww 

- emne * * * * * * • 
Tilbake 

non 
44444444444444444 

32 

wwwwwwwwwwwww 

A 

. si 

mai Kepresentation < if " b8 * dependencylda " + 11 + 12 , 613 , 1 / 4 " ) 

Stream type 

Segment Bitstream base . mp4 

momento con essential Property schmelduri = " urn mpeg dast : srd : 2013 " value = " 1 . 0 . 0 . 900 , 540 , 1920 , 1080 ( * * ) 

Essential Property schiesne i duraturn noch dank heye : 2013 " value = " 2 , 1 " ) 

molt Boys esentation id = " t11 " dependencyid = " 18 " 

Sement Bi tata cantile 10 

e n 

my AdaptationSet Ki 

Essential Property scheme ldus i = " urn : swege dash : srd : 2013 " value = " 1 , 940 . 0 , 960 , 540 , 1920 , 1090 . 1 " ) 

w c s sential Property scheeldur 12 " una mag dash neve 2013 " value = " 2 . 1 " > 

Reps eaantation Kid = " $ 12 * dependencylda " Es " > 

$ 11de2 

locommer Sement bitstream _ tile ? 

Ti le ? 

owocorro 
AdautationSet K 

scontial Property schamel duri = " urn : nbneg dash srd : 2013 " value = " 1 , 0 . 540 . 980 , 540 . 1920 . 1080 , 1 * . 

m onsential Property sceneldur urn me dash kovo 2013 " value = " 2 , 1 " > 

and Renrosentation from Kid = " 13 " dependency Id = " 135 " > 

Tiles 

Sesent Bitstream tila ng 

Tiles 

Aag & : GS 

mm s contialProperty sceneldur s = " urn : noeg dass sro 2013 " value = " 1 , 960 , 540 , 960 , 540 . 1920 , 080 , 1 " } 

Kössential Property schemeldur s = " errieg das here : 2013 " value = " 2 , 143 , 

Regresentation id = " 714 " demedencyle = " b " > 

Slice 

Cannesi Sitstraalt i 1943 . ma 

wwwwwwwwww 

Sheet 52 of 71 

« mora 
- 

Glised 

* 

* 

* 

* * * * 

44 

* * * 

* * 

YNY 
ant 

2 . do 

. 

. d 

o 

7 

www 

US 10 , 038 , 922 B2 

54



rrrrrrrrrrrrrrrrrrrrrrrrrrrr 

?????????????????????????????????????????????????????????????????????????????? . 5 ??????????????????????????????????????? . ??????? . ????????????????????????????????????????????????????????????????????????????????????? ?????????????????????????????? wwwWWWWWWWWWWWWWWWWWW 
US 10 , 038 , 922 B2 

Tracks 2 to 5 ARE ACCESS TABLES FOR ACQUIRING ANY tile FROM track 1 
Tracks 2 to 5 HAVE REFERENCE BY track reference AND REFERENCE TO slice BY extractor 

Track 1 IS track STORING NORMAL HEVC slices 

* 

WW * 

WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW 
?? 

? 

- ??? - ??? - ??????????????????????? ?????????????????????????????????????????????????e????? ??? ?????w???????????? ????????????????? ????????????????? 

???? 
????? 

? 

????? 
?????? 

Sidhawwwwwww 

wwwwwwwhere wwwvwwwwwwwwwwwwwwwwwwww 
Tile 

2010 

0818189 * JEAL 

* 

het 
* 

1230 1949 

4 , 960 , 540 . 960 . 500 

* * * * 

ALBUM01940 . de 

9 

' ' ' ' 

wwwwwwwwwwwwwwwww 

womente s 

w 

www 

w 

wwwwww 

wwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwwwwww 

whether than that there to be the other than that this to the then that the time to hunt that the title 

o this the thing that they that the heart that the other the startettenthetetlen het hele tatthet het hotel there that the students the title the other the best that the the path t h at the health both the state th at the st a rt e d 

* * 

* 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w wwwwwwwwwwww 

mamma M waimana * Mwanamwita 

* 

* * * * * 

wwwwwwww 
* * * * 

. ' . ' . ' . . . Y 

. . . . 

# 11 

100 3300138 YEJI 

ILYA 

. . . 

MAHHHHHHHHHH wwwmarin wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

. 

YHYE4 

. . . 

101 

079 090 000 

. . 

* * * * 
. 

www 

TilekegionGroupestry 
AMMA44444ASAANAN 

' N ' . ' 

. 

Sheet 53 of 71 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
yell 

gen 

. 

wavinivestimewa 

* * * wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW 
* * * * 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww w wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

w wwwwww 
* * 

. . . . 

* 
. . . 

Track Reference prnt - 1 

. 

XO ! 

WY 

. . . 

ACA 

Sul 

* 

. . 

447 * * * * * * * * * * 

Om 

099 0960 096 % Allegano . yuo 2010 

wwwwww wwwwww 

Track 3 

. * . . * * 

+ + + + + + + + + + + + + 

+ + 

+ + + + + 

+ + + + 

wh 
t 

# # # # 

# # 

# 

# # 

# 

+ 

* * * * * 

ww 
* * * * 

w 

* * * * 

wwwwwwwwww w 
* * * * * * * * * * * * 

w wi 

m r 

# # # # # 

* 

* * * * * * 

* 

* 

wie 

* * 

X 

* 4444 

Tile 

- 

{ Y 

? " 

_ { 

? w wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
www 

* * * * 

??????? 

1 . 0 . 0 , 960 , 600 

Jul . 31 , 2018 

Augno 19001301111 

wie 2 0831 

wwwwww 

W 

wwwww wwwww 
* 

* * * * 

* 

Wwwwwwwwwwwwwwwww 
w wvWW44 

01906 9 

97 * 

* 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww WWWWWWWWWWWWWWWWWWWWWWWWWXXXXXXXXXXX wwwwwwwwwwww 
stieel slice2 sliced sliced 

VPS SPS SET pp 

Uud 1 cup 

an masih 

d 

* * * 

s 

wwwwwwwwwwwwwwwwww 
w 

wwwwwwwwwwwwwwwwwww mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm 
hing 

in the sampling tingin membeli ting t 

a 

Track 1 

r 

AMAAARS 

* * 

rinte 

infertilit 

P 

( HYBRID REFERENCE STRUCTURE OF track reference AND extractor IN CASE OF PLURALITY OF tracks ( 1 FILE ) thewwwwwwwwwwwwwwwwwww 
p 

Wa 

Wyram 

+ 

+ 

+ 

+ + 

U . S . Patent 

FIG . 53 

55



FIG . 54 

atent 

194444444444444444444YYYYYYYYYYYYYYYYY 
IZZIARA 
R 

* * * * * * HAHAH 

WWWWWWWWWW 

Period 

Mr . 

ws 

on the internet to 

444444444444444444444444444444 

* * * * 

TY 

Jul . 31 , 2018 

YAYAW 
decey 

? 

Y 

IIYYY 

. 

w 

? 

www 

when you more than what she has beheer 

? 

A 

* 

444 

AdaptationSet SupplementalProperty schenelddrizura nipeg dash : srd : 2013 " value = " 1 , 0 , 0 . 1920 , 1000 , 192 

Representation as id = " b8 " > 

Stream tyve 

Segnent ambitstrean not 

Ateatationset K 

myössentia Property schene i dur i = " urn meg dash ard : 2013 " value = " 1 , 0 , 0 . 960 , 580 . 1920 , 908 
Essential Property schanelduri = " uromueg : dash : bevo : 2013 " value = " 2 , 1 1 " } 

Kaxesentation id : * + 11 " dependency id = " bs " > 

Tilei 

Segment vositstream . mp4 

Tilei 

m cautationSat K 

itssential Property sobteneldur i = " urn m e dash srd : 2013 " value = " 1 , 960 , 0 , 960 , 540 . 1920 , 080 , 1 " > 

w Essential Property schemeldir * * urn meg : dach nevo : 2013 " value * 2 . 1 . 2 " 

my Papagentation id = " t12 " dependencylo = " ba " > 

1102 

1 Tilez 

Ti 16 ? 

eginnt mibitatreen M4 

Agautatiomset ki 

Essentia iProperty schoeldur = " urn trag : dashisid : 2013 " values " 1 , 0 . 540 , 980 , 540 , 1920 , 1080 . 5 " 

Essentia Property schemeloUri : " urn peg : 03oh hevo : 2013 " value = " 2 , 1 , 3 " 

Ruprecantation 

Sicer Glicera 

id = " 113 " dependency?c = " bt " > 

Segment bitstream 

Adaptationset RO 

Essential Property scherelduri : " urn moong dash srd : 2013 " values * 1 , 960 , 540 . 960 . 540 , 1920 , 1080 , 1 " , 

w EssentialProperty schemalduris urna dash : hevc 2013 " value = " 2 . 1 . 4 

Slice 

Representation id = " t18 " dependency?da bay 

Tiled 

567518 . 4414141 

? 

www 

TRRRRRRRRRRRRR 

? ? 
?? 

?? 

?? 

?? 

??? . ?? 

?? 

Sheet 54 of 71 

* 

* * 

LLLWWWWWWWWW 

* * * * 

u 

ar 

W Yvy v 

* * * * * ' ' * 

? 

NEX 
? ? 

?? 

? 

? 

?442447 

Segent 

mon bitst : 820 . To 

WW 

US 10 , 038 , 922 B2 

56



were 

187 : 274PARAPAMAA , AAAHHAA 

- 

- 

* * 

* 

* * * 

* * * 

www wwwwwww 

US 10 , 038 , 922 B2 

Tracks 2 to 5 ARE ACCESS TABLES FOR ACQUIRING ANY tile FROM track 1 
Tracks 2 to 5 HAVE REFERENCE BY track reference AND REFERENCE TO slice BY extractor 

Track 1 IS track STORING NORMAL HEVC slices 

44999 

attivi wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
wwwwwwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwww 
w 

w w A * * 

MMAMMA MAMA WMAMAMAY 

w wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

! 

133 

134a 40 % - . 

* * * * * * * * 

tang 

meno 

wanneer 

8 , 960 , 500 , 960 , 580 Tiereg i origrotEntry 

1x 

34 

$ 9021 

wwwwww 

wwww 

wAAAAAAAAAAAAAA 
* * 

WWW 
* * 

* 

444 M 

AALUMALALLAKAAREMAAKKAK KAKEKAL MEMENGG 
ODORO 

e JE 
W YYYYYYYYYYYYYYYvvwvwwwwwwwwwwwwww 

wwwwwwwww 

w wwwwwwwwwwwwwwww 

w 

w w 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
PO 948122 

wwwwwwwwwwwwwwww 
w w 

MP4 File 

ext 

Sheet 55 of 71 

3 . 0 , 540 , 960 . 9 . 20 
{ ? ? ???g { } } } { } { ???y 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwwwww 
w www 

401 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
09 

6 6 wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
otthon wwwwww 

wwwwwwwwwww 
w 

w wwww 

wwwwwwwwwwwwwwwwwwwwwwwwww 
w 

mawin writempat W 

isata wanita 

111 

UD 3708 131 . 
2 

A 

tipy 

xyrity 

www 

Mw . 

wwwwww * * * * * * * * * * * * * * * * wwwwwwwwwwww AAAAAAWWArthur 
Wwwwwwww 

MP4 File 

120 

099 098 0 ' 096 % 13u30no . Davalli 

49821 

tbt 
this 

arwa 
h 

nenntu wwwwwwwwwwwwwwwwwwwwwww 

n aww wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
pwini wwwwwwwwwwwwwwwww w 

wlulistettuterrestohet ditandai deshidratantes 

werwe 

311 

0 3018919 

971 wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

* * 

Jul . 31 , 2018 

JU 

MP4 File 

111 * * 

* * * 

0 $ 9 096 ' 0 ' 01 

& fuzino * ! ! ! 

% 

98 

Wanaume anwesendrup 

wwwwww 

wwwwwwwwwwwwyor p 
r 

oprivremenom 
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
w wwwwww 

Ah 

wanaannn n nnnnnnnnnnnnnnnnnnnnnnnn 

wwwwwwwwwwwwyu + 41 

* * * * 

Sample Entry 

MP4 File 

sps SET PPS sticel slice2 slice3 slicet 

w 

lor de la relation 

e 

waterm 

abari katikati 
h 

www 

Track 1 

HYBRID REFERENCE STRUCTURE OF track reference AND extractor IN CASE OF PLURALITY OF tracks ( PLURALITY OF FILES ) 

U . S . Patent 

' 

ir . 

. 

. . 

. . 

. . 

. . 

i 

r 

Y 

. 

. 

. 

. 

. 

. . 

. 

. 

. 

FIG . 55 

57



U . S . Patent 

FIG . 56 

W 

wwwwwwwwwww 

WWWWWWWWWW 
WWWWWWWWWWWWWWWW 

REREK 

622622A 

that 

Period 

999999996 

wwwwww 

Adaptationset Supplementa Property scheneldur ja " urn impeg daan srd : 2013 " value = " 1 , 0 . 0 , 1920 , 1080 , 1920 , 1982 

Representation id " abs * * 

Stream type 

Segment me Bitstrean _ base . mpang 

??i 

ww 

cách 328 33 / 086 68 8CF % E3 % 83 % ! = " : { } . 

e rsetiaproperty schoeldur " urn imagen dash srd : 2013 " values . 1 . 0 . 0 . 350 , 540 . 1920 . 108 

I haveantial Proverty schade duri = " urn : skeg : dashihevc : 2013 " value * 2 . 1 * > 

Sical 

Rausresentation id = " t11 " dependency Id - " Es " > 

Tile 

Jul . 31 , 2018 

+ 

+ 

+ 

+ 

+ 

+ 

6 . 

wwwww 

ww5 

ww 

nmnem 

AAAAAAAAA14 

? 
HAWAY 

wwwrrr 

? 

11162 
? ? 

» 

Tront . 
* 

Sheet 56 of 71 

* 

* * 

Seguent ansitatre _ tilol . mp3 

ndaotstianset 

menningar Kassential Property scheme iduri = " urn : noeg dash : 57d : 2013 " value = " 1 , 960 . 0 . 980 , 540 . 1920 , 1080 , : " > 

wewengumuman EssentialProparty actmeldurs = " urn : nbag idash ihevc : 2013 " yalue : 2 , { " > 

my resentation id = " 8 . 12 " dependencyId = " b5 " > 

Segnant Bitatreal tiit2 . mp4 

Tile2 

Essentialfroperty schaneldur i = " urn mpeg : dash srd : 2013 " valueze 1 , 0 . 540 . 980 . 500 . 1920 , 1080 , 19 ) 

Adaptationiset K 

asential Property scheme l dur i = * Urnmoeg daah bevo : 2013 " value = " 2 . 1 * > 

isiin 

Reprenestation Vid = " t13 " dependeneyle = " ksies 

Ceypart from Bitstien _ tile . mp3 

Tile3 

kdaptationsat e 

pe Essentia Property schemeldur i = " urnimpeg : 036h : srd : 2013 " value " 1 , 980 , 540 . 960 , 540 , 1920 , 1080 , 1 " > 

wessentia Property scheelduri = " urn : spea : dash : trevo : 2013 " value " 2 , 1 " > 

Representation id = " 714 " gebendency le = " ba " , 

T1104 

Samen mer Bitst ? eam _ t i 181 . 710 

fin 

Til3 
- 

va 

NAMA * * * * * 

AVAM 
Tuca 

Io no 

wwwwwwwwwwwwwwwwwww 

wwwwwwwwww 
w 

wwwwwwwwwwww 

US 10 , 038 , 922 B2 

58



US 10 , 038 , 922 B2 

500 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww WNIGSW 
TY 

521 

REMOVABLE 
514 

513 513 

512 512 

511 

515 

DRIVE 

IINO NOLLVOINNWWOO 
IINO 3910ls 
UNIT OUTPUT 
IINO IndNI 

* 

Sheet 57 of 71 

+ + + + + + + + + + + 

+ + + + + 

+ + 

+ + 

+ + + + + + + + + + + + + + + + + 444 

4 

A 

HHHAA4446 
W 

HHHHH46741 
S ASA 

* * * * * * * * * * * * * * * * * * * * * * * * 

* * * * 

* 

* 

510 

30V - UBIN Indino ONV IndNI 

Jul . 31 , 2018 

RAM 

WON 

CPU 

503 

502 

LOS 

atent U . S . Patent 

FIG . 57 

59



FIG . 58 

U . S . Patent 

wwwwwwwwwwwwwwwwwwwwwwww 

MAMAMAMIA 

wwwwwwwwwwwwww 
p 

a 

insi 

rimeren 

ter 

* * * 

werpha 

* * * 

SUUNNANVAS VANAMUUUUUUUU 

wermik 

r 

* * * * * * 

with 

usnew 
WikiSY 

base view view id = 0 

mittet , 

with 

EUR 

Jul . 31 , 2018 

sobre 

Moon 

B2 

B1 

B2 

BO 

82 

B1 

B2 

P 

H 
444444444 * * * * VVVVV 
tapti 

W * * * * 

non - base view 
view id = 1 

* * 

www 

Pipa 

Sheet 58 of 71 

* * * * 

1 

B2 

B1 B2B0 

82 

B1 

B2 

pas k 
ahe 

Akty 

* this 

non - base view 
view id = 2 

wwwww 

WWW 

44444444444444444 

with 

1 

B2 

B1 

B2 

B0 

B2 

B1 

B2 

p 

US 10 , 038 , 922 B2 

60



US 10 , 038 , 922 B2 

009 

209 

yw 

w 

ithiwów 

mw . ENCODING UNIT 

NON - BASE VIEW IMAGE 

ENCODED STREAM NON - BASE VIEW IMAGE 

Sheet 59 of 71 

V 

* * * 

* 

* 

* 

* * 

* 

* 

* 

* 

UNIT MULTIPLEXING 
ENCODED STREAM MULTI - VIEW IMAGE 

HAHALAM 

ASÓSTORY 

WÁGWVXXIV vir 

Jul . 31 , 2018 

LINN ONICOONS 

ENCODED STREAM BASE VIEW IMAGE 

39WWI MBIA 3SV8 

M 

0044726 * * 

* * * * 

* * 

* * 

* 

603 

601 

FIG . 59 

atent 

61



U . S . Patent 

FIG . 60 

612 

* 

* * * * * * * * * * 

* * * * * 

* * * 

* 

* * * * 

BASE VIEW IMAGE ENCODED STREAM 

BASE VIEW IMAGE 

mi DECODING UNIT 

Jul . 31 , 2018 

wwwwwwwwwwwwwwwwwww 
Her 

* 

* HÝHIHI 

MULTI - VIEW IMAGE ENCODED STREAM 

DEMULTIPLEXING UNIT 
HVVVVVVVVY 

* * * * * * * * * * * * * * * * * * * * * * * * * * 

NON - BASE VIEW IMAGE ENCODED STREAM 

- - - DECODING UNIT 

Sheet 60 of 71 

NON - BASE VIEW IMAGE 

wamamatan 

MYYNNWYHHHHWWW 
wwwwvwwwwww 

613 

610 

US 10 , 038 , 922 B2 

62



FIG . 61 

U . S . Patent 

wimminenshasan 
s 

winst 
pred 

* * * 

* * * * * 

Postpaper 

wwwwwwwww 

ayot 

* 

type 

ftu 

H 

non base layer 
layer id - 2 

Jul . 31 , 2018 

ex mattreg 

o 

B2 

B1 

B2 

BO 

B2 

B1 

B2 

p 

* 

non - base layer 
layer _ id = 1 

* WWW * * * 

with 

* 

Sheet 61 of 71 

* * 

base layer layer _ id = 0 

* * * 

SUSISI 

Aug 

08 08 

US 10 , 038 , 922 B2 

h a AMARALI 

Werd 

63



U . S . Patent Jul . 31 , 2018 Sheet 62 of 71 US 10 , 038 , 922 B2 

FIG . 62 

* * * * * * 

WANYAMWAY minimit meiner Enhancement Layer + Xe 

TUTTETTH . than the o www . * V win . may 
w ne 

4 

Base Layer wwwwwww 

HARA W WWWWWWWW 

64



U . S . Patent Jul . 31 , 2018 Sheet 63 of 71 US 10 , 038 , 922 B2 

FIG . 63 
wwwwwwwwwwwwwwwww 

* 
* 

* * * * * * tunt 
est Mlaghuthw13th 

30fps O mbro 
historie 

30fps 
15fps 

7 . 5fps tunity 

65



U . S . Patent Jul . 31 , 2018 Sheet 64 of 71 US 10 , 038 , 922 B2 

FIG . 64 
WWW * * * * * * * * * * * * * * * * * * W wwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwww w wwwWANAWAOMWWWWWWWWWWWWWWWWWWWWWWW 

HIGH SNR IMAGE 

Enhancement Layer X 
im 

. Anim 
LARA ESTAFARE 

w Base Layer 

Awwwwwwwwwwwwwwwwwwwwwwwww wwwwwwwwwww CAMPUS vyyty AREERSUC17T 
LOW SNR IMAGE 

66



U . S . Patent 

FIG . 65 

021 

623 

BASE LAYER IMAGE ENCODED STREAM 

BASE LAYER IMAGE 

Jul . 31 , 2018 

mi ENCODING UNIT 

EEEEEEEEEEEELLLERY 

LAYERED IMAGE ENCODED STREAM 

MULTIPLEXING UNIT 

Sheet 65 of 71 

27 

NON - BASE LAYER IMAGE I 

ENCODING UNIT 

NON - BASE LAYER IMAGE ENCODED STREAM 

AANMAAN 
Primer 

Girtisor 

H 

O 

W 

! ! ! 

! 

! * * 

* 

622 

US 10 , 038 , 922 B2 

67



U . S . Patent 

FIG . 66 

631 

632 

BASE LAYER IMAGE ENCODED STREAM 

BASE LAYER IMAGE 

DECODING UNITS 

Jul . 31 , 2018 

LAYERED IMAGE 
ENCODED STREAMD EMULTIPLEXING 

UNIT 

wwwwwwwwwwwwwwwwwww 
wwww 
wwwwwwwww 

NON - BASE LAYER IMAGE ENCODED STREAM 

Sheet 66 of 71 

NON - BASE LAYER IMAGE 

DECODING UNIT - NON - 

Ammi 

taureau 

deyir . & c . quocuy 

uLievreyuy 

YAWAH 

* 

* * * 

* * 

4 * 64 * 

76 * 

633 

US 10 , 038 , 922 B2 

68



US 10 , 038 , 922 B2 

911 

910 

606 

* * * * * * * 49 

* 

* * 

* 

* * * 

* 

* * 

* 

* 

* * 

* 

* * * * * * * * 

00b 

UND 

UNIT INTERFACE USER 

CONTROL UNITIES 

INTERFACE EXTERNAL 

912 

* * * * * 

* * * 

Sheet 67 of 71 

EAVYWwwvwwwvyvin 
wy 

IINO 

wwwwwwwwww 
wwy 

frontempo DISPLAY UNIT 

PROCESSING VIDEO SIGNAL 

300030 

DEMULTIPLEXER 
TUNER 
* * * * * * 

* * * * * * * 

* * 

w 

ww 

906 906 

905 

tóc S 500 

& D 000 

902 206 

* * * * 

* 

* 

* * * * * * * * * * 

Jul . 31 , 2018 

LINN 

INO 

PROCESSING MPEG - DASH 

PROCESSING MP4 

W 

WW 

UNIT PROCESSING AUDIO SIGNAL 907 

Hihetesen 

* * * 

* 

* 

* 

916 

V 

6 

FIG . 67 

U . S . Patent 

69



U . S . Paten U . S . Patent Jul . 31 , 2018 Sheet 68 of 71 US 10 , 038 , 922 B2 

FIG . 68 

921 

922 

Lagrant toute 20 - 25 993 _ 47924 WWWW WWWWWWWWWWWWWWWWWWW 

COMMUNICATION 
UNIT AUDIO CODEC 

w 925 

1928 - Cancun transparent - 26 CAMERA UNIT DEMULTIPLEXING was way to get to www women UNIT 928 
WWWWWWWWWW 

• •••••••••••••• 

IMAGE 
PROCESSING 

UNIT 

RECORDING AND 927 EPRODUCTION 929 

Now w 

MP4 Nir 

934 PROCESSING 
UNIT 

het nogle times and DISPLAY UNIT 930 

?? ?????? ? ?? ???????? ????? ? ??? ???? 

MPEG - DASH 
935 sim PROCESSING 

UNIT 
moment CONTROL UNIT OPERATION 

UNIT 
ago 

931 931 1 932 

70



FIG . 69 

U . S . Patent 

w 

that yo 

u 

that 

they wo w 

my w more than twt h 

* ww 

# w 

w 

wwwww 

w wwwwwwwwwwwwwwwwww 

w 

w * * * 

* 

* * 

* * * * * * 

* * 

* 

* * 

* * 

think it may be there will be in the 

X 1 

M 

UNAWWWWWWWWWWWWWWWWW E4647459444 * 

wwwwwwwwww 
We ww 

* * 

EXTERNAL MEMORY 

. 

* * * * 

* - 

We 

b 

* 

* 

* 

. 

hem 1312 

, 

* * * 

mm wyth m * M 

* 

W 

a 

y oder 

> * * * 

* 

* 

Bar Photo 

4 

w 

* * * * * 

1334 

1333 

N 

* * * * * 

* * * 

* * * * * 

ww 

Hwy 

W1331 

. M . 

1321 

* 

KO 
www 

WWW 

W 

w 

www 

1352 

* 

* * * * * * * * * * * * * 

www 
- 

W ' WWW * * www 

CONNECTIVITY 

WWWWWWWWWYW 

* * 

Jul . 31 , 2018 

wwwwwww 

* * * * * * * * 

* * * * 

MAM WANAN 

* 

* * * * * 

FILTER 

muurw 

* 

414424 * * 

* * * * * * * * 

* 

* * 

vyvinie my 

* 

* * * 

KeywvY 

* * 

Y 

1322 CAMERA 

ANTENNA UNIT 

RF MODULE 

* * * * 

1353 

BROADBAND MODEM 
VIDEO PROCESSOR 

* 

APPLICATION PROCESSOR 

WWWWWWWWWWWWWWWWWWW 

* 

* * 

* * * * 

* 

* * * * * * * * * * * * wwwwwwwwwwwwwwwwww 

M 

WWWWWWWWWWY 

* 

* * * * * * * * * * 

* * + * * * 

* * * * 

AMPLIFYINGI UNT 

wwwwww 

HYYYYYYYYYYYYY 

* 

* 

* * * * * * * * * * * * * * * * WWWWWWWWWWW 

Y * * * 

9 

* * * * * * * * * 
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

WWW 

w 1323 

* 

* 

* 

* 

WWWWWWWWW 

wwwwwwwwwwwwwwwwwwwwwwwwth 
that AA 

W 

SENSOR 

* * * * * wa . 

Sheet 69 of 71 

* 

WWWWWWW 

* 

With 

* * * 

* 

* * 

* 

* * 

* * * 

* 

* * 

* 

* 

* * * * * 

w 

W 

w 

* * * 

* 

ww 

* 

* 

* 

* 

* 

* 

* 

* 

* 

W 

. 

wwwwwwwwwwwwwwwww 

. 

* 

FRONTEND MODULE 

VIDEO MODULE 

www 

* 

minmaan m 

ammmmmmmmmmmm 

* 

. . 

* 

putin 

1311 

. 

wars 1313 

* * 

Wwwwwww 

POWER MANAGEMENT MODULE 

* na 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
ww 

w wwwwww 

VIDEO UNIT 

w 

* 

* 

* 

* * 

* 

* * 

* * 

* 

* 

Y * 

* V W 

X 

Y 

= 

3 

* * 

* * * 

* 

hahah 

4 

4 

* * 

* 

* 

* 

* 

* 

* 

* 

* 

* 

1361 

US 10 , 038 , 922 B2 

1300 

71



FIG . 70 

AUDIO SIGNAL 

AYAW 

U . S . Patent 

MPEG - DASH PROCESSING UNIT 

1 

1405 

1415 

he 

* * * 

AUDIO ENCODER 
w 1410 

VIDEO 

VIDEO INPUT mwing PROCESSING 
SIGNAL 

UNI 

* * * * * * 

MP4 PROCESSING UNIT www 
* 

1409A 

AUDIO ES BUFFER 

1 

DATA 

FIRST IMAGE 1402 ENLARGING AND REDUCING UNIT 

Jul . 31 , 2018 

1408A 

VIDEO ES BUFFER 

FRAME MEMORY 

ENCODING / DECODING ENGINE 

STREAM BUFFER 
wwwwwvvwvvvvv 

* * * 

wwwwwwwww 
www 

VIDEO ES BUFFER 

DMUX Honor 

SECOND IMAGE 1403NLARGING AND REDUCING UNIT 

* 

14088 

wwwwwwwwwwwwwwwww 

TRANSPORT 

AUDIO ES BUFFER 

1400B 

1413 

STREAM 

Sheet 70 of 71 

VIDEO OUTPUT o PROCESSING 
UNIT 

Awwwwwwwwwwwwwwww 

VIDEO SIGNAL 

AUDIO DECODER 
po 1411 

VAAN 

1404 

Wwwwwwwwwwwwwwwwwwwwwwww 

MEMORY CONTROL UNIT 

ACCESS 
ir kainomis MANAGEMENT 

TABLE 

AUDIO SIGNAL 

1406 

1332 

US 10 , 038 , 922 B2 

1406A 

72



FIG . 71 1332 
VIDEO PROCESSOR 

U . S . Patent 

WERK 

CROCCRATERCULE ELLGALLERY 

Wwwwww wwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

* * * * * * * 

W * * * * * * 

1515 

owywa masha 

VAAVAA 

Twi th 

wu 

* * * 

wwwwwwwwwwwwwwwww 
* * * 

INTERNAL MEMORY 

W 

ith the 

CODEC ENGINE wwwmmwema 

w ishi wwwwwww 

1518 

MPEG - 2 Video 

1514 

1 

* * 

* 

wwwwwwwwwwwww w 

1513 

1512 

www 

AVC / H . 264 

Jul . 31 , 2018 Jul . 31 , 2018 

yitini 
- 1541 1542 543 warisan han 1544 - 1545 

NUX DWUX 

MAGEN PROCESSING Hommy ENGINE 

DISPLAY ENGINE 
en m 

DISPLAY 
ed 

INTERFACE 

WWW F43 . 365 
HEVC / H . 265 ( Scalable ) HEVC / H . 265 ( Multi - view ) 

1519 

WWWWWWW 

WW 

wwwwww 

* 

* * * 

* 

* 

* 

W 

wwwwwwwwwwwwwwwwwwwwws 

* 

1 

wo 

* * 

NETWORK INTERFACE 
W 

w 

WW 

* * * * * 

* * * * 

* * * * * * * * * * * 

* * 

CONTROL UNIT MAIN CPU SUB - CPU 

wwwwwwwwwwww 

* * 

WWWWWWWWWWWW 
hamstowwe te thuhet som Wwwwwwwwwww 

* * * * * * 

* * * * 

MPEG - DASH 

1531 1532 - 

ting 

VIDEO INTERFACE 

1551 

wwwwwwwwwwwwwwwwwwwww 

WAVUNWWWWWWWWWWWWW 

Sheet 71 of 71 

MP4 PROCESSING UNIT 

1552 

Texieres d ' R ' ' 

ARAREA U 

WA 

* * * 

1520 
wwwwwwwwwwwww wwwwwww 

wwwwwwwwwwwwwwwwwwwwww 

????????????????????????????????????? : ? ? 

* * MAMA . MAMMA 

SYSTEM 1533CONTROLLER 
1517 

MEMORY INTERFACE 

interesante 

* * * * 

* * 

* * * * * * * * * 

* 

* * * * 

we * * 

viverra very prywwwwwwwwwwwwwwwwwwww 

?? 

wimming 

Again 
th 

EXTERNAL MEMORY 

wwwant 

POWER MANAGEMENT MODULE 1313 WYVENVIEWYWANIE 

US 10 , 038 , 922 B2 

73



US 10 , 038 , 922 B2 

INFORMATION PROCESSING DEVICE AND Solution to Problem 
METHOD FOR SUPPLYING DATA OF 

PARTIAL IMAGES According to an aspect of the present technology , there is 
provided an information processing device including : a file 

CROSS REFERENCE TO PRIOR APPLICATION 5 generation unit configured to generate a file that includes a 
first track storing parameter sets related to an encoded entire 

This application is a National Stage Patent Application of image , a second track storing each partial image which is a 
PCT International Patent Application No . PCT / JP2014 ) part of the encoded entire image , and association informa 
068861 ( filed on Jul . 16 , 2014 ) under 35 U . S . C . § 371 , which tion associating the first track with the second track ; and a 
claims priority to Japanese Patent Application Nos . 2014 - " transmission unit configured to transmit the file generated by 
058762 ( filed on Mar . 20 , 2014 ) , 2014 - 002046 ( filed on Jan . the file generation unit . 
8 , 2014 ) , and 2013 - 150977 ( filed on Jul . 19 , 2013 ) , which The association information may be reference informa 
are all hereby incorporated by reference in their entirety . tion that is included in the first track and refers to the 

16 encoded partial image included in the second track . 
TECHNICAL FIELD The association information may be information that is 

included in the first track and indicates a track associated 
The present disclosure relates to an information process with the first track . 

ing device and method , and more particularly , to an infor - The association information may be information that is 
mation processing device and method of adaptively supply - 20 included in the second track and indicates whether the 
ing data of a partial image . second track is associated with the first track . 

The parameter sets may be managed for each sample by 
BACKGROUND ART a sample track entry of the first track . 

The second track may further include a tile region group 
In recent years , as a content delivery technology using 25 entry ( TileRegionGroupEntry ) defining the partial image 

HyperText Transfer Protocol ( HTTP ) , Moving Picture included in the second track , 
Experts Group - Dynamic Adaptive Streaming over HTTP The parameter sets may include a video parameter set , a The 
( MPEG - DASH ) was standardized ( for example , see Non sequence parameter set , a picture parameter set , and supple 
Patent Literature 1 ) . MPEG - DASH adopts an adaptive mental enhancement information ( SEI ) of high efficiency 
bitrate streaming ( ABS ) technology in which a plurality of 30 video coding ( HEVC ) . 
pieces of encoded data in which the same content is The partial image may be a tile ( TILE ) of high efficiency 
expressed at different bit rates are stored in a content server 
and a client selects and reproduces one piece of encoded data The file may be an MP4 file . 
among the plurality of pieces of encoded data according to 810 36 The information processing device may further includes : a network bandwidth . a partial image information generation unit configured to Incidentally , selecting a partial image which is a part of an 
image instead of the entire image and delivering it adap generate positional information indicating a position of the 
tively has been considered . For example , delivering a partial partial image in the entire image ; and a metadata generation 

unit configured to generate metadata used for supply of a bit image which is a part selected in the entire image on a 
terminal side receiving image data , or controlling the size of 40 stream of the entire image and supply of a bit stream of the 
the partial image to be delivered according to the perfor 
mance of the terminal ( for example , a processing ability of The metadata generation unit may store the positional 
a CPU or the like or the size of a display ) , a transmission information in mutually different sub - representations ( Sub 
path , a load situation of a server , or the like has been Representation ) belonging to one representation ( Represen 
considered . 45 tation ) belonging to one adaptation set ( AdaptationSet ) of 

the metadata . 
CITATION LIST According to another aspect of the present technology , 

there is provided an information processing method includ 
Non - Patent Literature ing : generating a file that includes a first track storing 

50 parameter sets related to an encoded entire image , a second 
Non - Patent Literature 1 : MPEG - DASH ( Dynamic Adaptive track storing each partial image which is a part of the 

Streaming over HTTP ) ( URL : http : / / mpeg . chiariglione . encoded entire image , and association information associ 
org / standards / mpeg - dash / media - presentation - descrip ating the first track with the second track ; and transmitting 
tion - and - segment - formats / text - isoiec - 23009 - 12012 - dam the generated file . 

55 According to another aspect of the present technology , 
there is provided an information processing device includ 

SUMMARY OF INVENTION ing : a reception unit configured to receive a file that includes 
a first track storing parameter sets related to an encoded 

Technical Problem entire image , a second track storing each partial image 
60 which is a part of the encoded entire image , and association 

However , the MPEG - DASH standard of the related art information associating the first track with the second track ; 
relates only to the concept of switching bit rates ( Bitrates ) , and a decoding unit configured to decode encoded data of 
and no selection of any partial image or supply of the data the partial image included in the file received by the recep 
performed using tile structures described above , that is , tion unit . 
adaptive supply of data of partial images , may be performed . 65 The association information may be reference informa 

It is desirable to provide a technology for adaptively tion that is included in the first track and refers to the 
supplying data of partial images . encoded partial image included in the second track . 

1 ) 
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The association information may be information that is FIG . 2 is a diagram illustrating an example of the con 
included in the first track and indicates a track associated figuration of an MPD . 
with the first track . FIG . 3 is a diagram for describing temporal separation of 

The association information may be information that is content . 
included in the second track and indicates whether the 5 FIG . 4 is a diagram illustrating an example of a layered 
second track is associated with the first track . structure below a period in the MPD . 

The parameter sets may be managed for each sample by FIG . 5 is a diagram for describing an example of the 
a sample track entry of the first track . configuration of an MPD file on a time axis . 

The second track may further include a tile region group FIG . 6 is a diagram illustrating examples of bit streams of 
entry ( TileRegionGroupEntry ) defining the partial image 10 tile images . 
included in the second track . FIG . 7 is a diagram for describing examples of MP4 files The parameter sets may include a video parameter set , a of tile images . sequence parameter set , a picture parameter set , and supple FIG . 8 is a diagram for describing other examples of the mental enhancement information ( SEI ) of high efficiency ement information ( PET ) O mga emciency 1 MP4 files of the tile images . video coding ( HEVC ) . FIG . 9 is a diagram for describing examples of division The partial image may be a tile ( TILE ) of high efficiency 
video coding ( HEVC ) . sizes . 

The file may be an MP4 file . FIG . 10 is a diagram for describing an example of 
The information processing device may further includes : extended data . 

a screen combination processing unit configured to generate 20 FIG . 11 is a block diagram illustrating an example of a 
image data of the entire image from image data of the partial main configuration of a delivery system . 
image obtained by the decoding unit decoding the bit stream . FIG . 12 is a block diagram illustrating an example of a 

The information processing device may further includes : main configuration of a delivery data generation device . 
a metadata analysis unit configured to analyze metadata used FIG . 13 is a block diagram illustrating an example of a 
for supply of a bit stream of the entire image and supply of 25 main configuration of a terminal device . 
a bit stream of the partial image ; and a selection unit FIG . 14 is a flowchart for describing a flow example of a 
configured to select a desired partial image based on posi - delivery data generation process . 
tional information which is stored in mutually different FIG . 15 is a flowchart for describing a flow example of a 
sub - representations ( Sub - Representation ) belonging to one tile type MPD file generation process . 
representation ( Representation ) belonging to one adaptation 30 FIG . 16 is a flowchart for describing a flow example of a 
set ( AdaptationSet ) of the metadata and indicates a position delivery data reproduction process . 
of the partial image in the entire image . The reception unit FIG . 17 is a diagram illustrating an example of an MPD 
may receive the file including the second track storing the ncluding the second track storing the extension method . 
partial image selected by the selection unit . FIG . 18 is a diagram illustrating an example of an 

According to another aspect of the present technology , 35 extended MPD . 
there is provided an information processing method includ FIG . 19 is a diagram illustrating an example of an MPD 
ing : receiving a file that includes a first track storing param extension method . 
eter sets related to an encoded entire image , a second track FIG . 20 is a diagram illustrating an example of an MPD 
storing each partial image which is a part of the encoded extension method . 
entire image , and association information associating the 40 FIG . 21 is a diagram illustrating an example of an 
first track with the second track ; and decoding encoded data 
of the partial image included in the received file . FIG . 22 is a diagram illustrating an example of an MPD 

According to an aspect of the present technology , a file is extension method . 
generated , the file including a first track storing parameter FIG . 23 is a diagram illustrating an example of an MPD 
sets related to an encoded entire image , a second track 45 extension method . 
storing each partial image which is a part of the encoded FIG . 24 is a diagram illustrating an example of an 
entire image , and association information associating the extended MPD . 
first track with the second track ; and the generated file is FIG . 25 is a diagram illustrating an example of an MPD 
transmitted . extension method . 

According to another aspect of the present technology , a 50 FIG . 26 is a diagram illustrating an example of an 
file is received , the file including a first track storing extended MPD . 
parameter sets related to an encoded entire image , a second FIG . 27 is a diagram illustrating an example of an MPD 
track storing each partial image which is a part of the storing each partial image which is a part of the extension method . 
encoded entire image , and association information associ FIG . 28 is a diagram illustrating an example of an 
ating the first track with the second track ; and encoded data 55 extended MPD . 
of the partial image included in the received file is decoded . FIG . 29 is a diagram illustrating an example of an MPD 

extension method . 
Advantageous Effects of Invention FIG . 30 is a diagram illustrating an example of an 

extended MPD . 
According to an embodiment of the present disclosure , 60 FIG . 31 is a diagram illustrating an example of an MPD 

information can be processed . In particular , it is possible to 
adaptively supply data of partial images . FIG . 32 is a diagram illustrating an example of an MPD 

extension method . 
BRIEF DESCRIPTION OF DRAWINGS FIG . 33 is a diagram illustrating an example of an 

65 extended MPD . 
FIG . 1 is a diagram for describing the overview of FIG . 34 is a diagram illustrating an example of an MPD 

MPEG - DASH . extension method . 
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FIG . 35 is a diagram illustrating an example of an FIG . 68 is a block diagram illustrating an example of a 
application using tile image delivery . schematic configuration of a mobile telephone . 

FIG . 36 is a diagram illustrating another example of an FIG . 69 is a block diagram illustrating an example of a 
application using the tile image delivery . schematic configuration of a video set . 

FIG . 37 is a diagram illustrating another example of an 5 FIG . 70 is a block diagram illustrating an example of a 
application using the tile image delivery . schematic configuration of a video processor . 

FIG . 38 is a diagram illustrating an example of an MPD FIG . 71 is a block diagram illustrating another example of 
extension method . the schematic configuration of the video processor . 

FIG . 39 is a diagram for describing an example of the 
configuration of an MP4 file of a tile image . DESCRIPTION OF EMBODIMENTS 

FIG . 40 is a diagram illustrating an example of the 
configuration of an MPD . Hereinafter , modes ( hereinafter referred to as embodi 

FIG . 41 is a diagram for describing an example of the ments ) for carrying out the present disclosure will be 
configuration of an MP4 file of a tile image . described . The description will be made in the following 

FIG . 42 is a diagram illustrating an example of the order , 
configuration of an MPD . 1 . First Embodiment ( MPD extension ) 

FIG . 43 is a diagram for describing an example of the 2 . Second Embodiment ( delivery system ) 
configuration of an MP4 file of a tile image . 3 . Third Embodiment ( specific example of MPD exten 

FIG . 44 is a diagram illustrating an example of the 20 sion ) 
configuration of an MPD . 4 . Fourth Embodiment ( other example of MPD extension ) 

FIG . 45 is a diagram for describing an example of the 5 . Fifth Embodiment ( MP4 file and other example of 
configuration of an MP4 file of a tile image . MPD extension ) 

FIG . 46 is a diagram illustrating an example of the 6 . Sixth Embodiment ( computer ) 
configuration of an MPD . 25 7 . Seventh embodiment ( multi - view image encoding 

FIG . 47 is a diagram for describing an example of the device and multi - view image decoding device ) 
configuration of an MP4 file of a tile image . 8 . Eighth embodiment ( layered image encoding device 

FIG . 48 is a diagram illustrating an example of the and layered image decoding device ) 
configuration of an MPD . 9 . Ninth Embodiment ( application examples ) 

FIG . 49 is a diagram for describing an example of the 30 10 . Tenth Embodiment ( set , unit , module , and processor ) 
configuration of an MP4 file of a tile image . 

FIG . 50 is a diagram illustrating an example of the 1 . First Embodiment 
configuration of an MPD . 

FIG . 51 is a diagram for describing an example of the < DASH > 
configuration of an MP4 file of a tile image . 35 Conventionally , as a content delivery technology using 

FIG . 52 is a diagram illustrating an example of the HyperText Transfer Protocol ( HTTP ) , there is Moving Pic 
configuration of an MPD . ture Experts Group - Dynamic Adaptive Streaming over 

FIG . 53 is a diagram for describing an example of the HTTP ( MPEG - DASH ) as described in Non - Patent Litera 
configuration of an MP4 file of a tile image . ture 1 . MPEG - DASH adopts an adaptive bitrate streaming 

FIG . 54 is a diagram illustrating an example of the 40 ( ABS ) technology in which a plurality of pieces of encoded 
configuration of an MPD . data in which the same content is expressed at different bit 

FIG . 55 is a diagram for describing an example of the rates are stored in a content server and a client selects and 
configuration of an MP4 file of a tile image . reproduces one piece of encoded data among the plurality of 

FIG . 56 is a diagram illustrating an example of the pieces of encoded data according to a network bandwidth . 
configuration of an MPD . A procedure of transmission of content by DASH will be 

FIG . 57 is a block diagram illustrating an example of a described with reference to FIG . 1 . First , in a moving image 
main configuration of a computer . reproduction terminal of a side acquiring the content , soft 

FIG . 58 is a diagram illustrating an example of a multi ware for controlling streaming data selects a media presen 
view image coding scheme . tation description ( MPD ) file of desired content and acquires 

FIG . 59 is a diagram illustrating an example of a con - 50 the MPD file from a web server . The MPD is metadata for 
figuration of a multi - view image encoding device . managing content such as a moving image or audio to be 

FIG . 60 is a diagram illustrating an example of a con delivered . 
figuration of a multi - view image decoding device . When the MPD is acquired , the software for controlling 

FIG . 61 is a diagram illustrating an example of a layered streaming data of the moving image reproduction terminal 
image encoding scheme . 55 analyzes the MPD and performs control such that data ( a 

FIG . 62 is a diagram for describing an example of spatial DASH segment ) of the desired content appropriate for the 
scalable coding . quality of a communication line , the performance of the 

FIG . 63 is a diagram for describing an example of moving image reproduction terminal , or the like is acquired 
temporal scalable coding . from the web server . Client software for HTTP access 

FIG . 64 is a diagram for describing an example of scalable 60 acquires the DASH segment using HTTP from the web 
coding of a signal - to - noise ratio . server under the control . The content acquired in this way is 

FIG . 65 is a diagram illustrating an example of a con - reproduced by moving image reproduction software . 
figuration of a layered image encoding device . The MPD has , for example , the configuration illustrated 

FIG . 66 is a diagram illustrating an example of a con - in FIG . 2 . In the analysis ( parsing ) of the MPD , a client 
figuration of a layered image decoding device . 65 selects an optimum representation from attributes of repre 

FIG . 67 is a block diagram illustrating an example of a sentations ( Representation ) included in periods ( Period ) of 
schematic configuration of a television device . the MPD ( Media Presentation in FIG . 2 ) . 
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The client reads the beginning segment ( Segment ) of the In each bit stream , header information such as a video 
selected representation ( Representation ) to acquire and pro - parameter set ( VPS ) , a sequence parameter set ( SPS ) , 
cess an initialization segment ( Initialization Segment ) . Sub supplemental enhancement information ( SEI ) , and a picture 
sequently , the client acquires and reproduces subsequent parameter set ( PPS ) is added , and the bit stream of the image 
segments ( Segment ) . 5 data is arranged for each slice ( Slice ) . A relation among the period ( Period ) , the representation By setting such a structure , a tile image to be delivered ( Representation ) , and the segment ( Segment ) in the MPD is can be selected by selecting the bit stream to be delivered 
illustrated in FIG . 3 . That is , one piece of media content can selected from bitstream3 to bitstream6 . In the case of the be managed for each period ( Period ) which is a unit of data example of FIG . 6A , each tile image can be delivered as the in a time direction and each period ( Period ) can be managed 10 10 entire image . for each segment ( Segment ) which is a unit of data in the Incidentally , for example , in a coding scheme such as high time direction . For each period ( Period ) , a plurality of efficiency video coding ( HEVC ) , a structure called tiles representations ( Representation ) with different attributes ( Tile ) into which an entire image is divided is supported , and such as bit rates can be configured . 

Accordingly , a file of the MPD ( also referred to as an 15 thus encoding can be independently performed for each tile . 
MPD file ) has the layered structure illustrated in FIG . 4 For example , decoding can be performed so that only the 
below the period ( Period ) . When the structure of the MPD image of some of the tiles is obtained . That is , the decoding 
is arranged on the time axis , the MPD has the structure can be performed so that only a partial image which is a part 
illustrated in the example of FIG . 5 . For the same segment of the entire image is obtained . 
( Segment ) , a plurality of representations ( Representation ) 20 As in the example illustrated in FIG . 6B , encoded data of 
are present as is apparent from the example of FIG . 5 . The a plurality of tile images can also be configured as one bit 
client can acquire proper stream data according to a com stream ( bitstream7 ) using the function of such a coding 
munication environment , a decoding ability of the client , or scheme . That is , in this case , the tiles ( Tile ) for delivery 
the like by adaptively selecting any of the representations to described above are handled as tiles ( Tile ) supported by the 
reproduce the stream data . 25 coding scheme to be encoded . In this case , in the bit stream , 

< Tile Structure > the data of the tiles is arranged as slices ( Slice ) . 
In DASH of the related art , delivery of data of an entire < MP4 File > 

image is adaptively controlled , but selecting a partial image As described above , the bit stream for delivery is filed in which is a part of an image instead of the entire image and accordance with , for example , an MP4 file format . In this delivering it adaptively has been considered . For example , 30 case , the bit stream of each tile can be set to be a separate delivering a partial image which is a part selected in the file , as in the example illustrated in FIG . 7 . The bit stream entire image on a terminal side receiving image data , or of each tile is managed in units called tracks ( Track ) . controlling the size of the partial image to be delivered 
according to the performance of the terminal ( for example , Further , header ( Header ) information regarding each tile and 
a processing ability of a CPU or the like or the size of a 35 a ba 25 a base track ( Base Track ) in which reference to each track is 
display ) , a transmission path , a load situation of a server , or described are provided and filed as a different file from the 
the like has been considered . bit stream of each tile . When all of the tiles are decoded , the 

In order to perform the adaptive delivery of a partial base track is reproduced . When each tile is decoded , the base 
image , the concept of a tile ( Tile ) has been used . A tile ( Tile ) track is referred to in the header information . 
is a partial region obtained by dividing an entire image in a 40 As in the example illustrated in FIG . 8 , the bit streams of 
pre - decided layout ( a size , a shape , a number , or the like ) . the tiles can also be collected and configured in one file . At 
Hereinafter , an image of one tile is referred to as a tile image . this time , data of the tiles can also be collected and managed 
When an entire image is tiled in advance in this way , in one track as in FIG . 8A and the tiles can also be managed 
adaptive delivery of a partial image can be facilitated merely as mutually different tracks as in FIG . 8B . In this case , as in 
by selecting a tile image to be delivered . In this case , a 45 the case of FIG . 7 , the header ( Header ) information regard 
partial image is configured by a single tile image or a ing each tile and the base track ( Base Track ) in which the 
plurality of tile images reference to each track is described are provided . 

When the partial image is delivered using HTTP as in < Division Method > 
DASH , image data is encoded and a bit stream of the image The tiles ( Tile ) may be tiles obtained by equally dividing 
data is filed to be delivered ( published as a file ) . When an 50 an entire image as in the example of FIG . 9A or may be tiles 
entire image has the above - described tile structure , image obtained by unequally dividing an entire image as in the 
data is encoded independently for each tile image . At this example of FIG . 9B . That is , the image sizes of the tile 
time , as in the example illustrated in FIG . 6A , each piece of images forming the entire image may be the same as or 
encoded data of each tile may be configured in one bit different from one another . 
stream . 55 < Application > 

In the example of FIG . 6A , an entire image with a As an example of an application using such a tile ( Tile ) 
640x480 size , an entire image with a 1980x1080 size , and structure , for example , an application controlling the size of 
each of tile images ( four partial images ) with a 960x540 size a partial image to be displayed can be considered . 
obtained by dividing the entire image into two in the vertical An entire image 10 illustrated in FIG . 9A is assumed to be 
and horizontal directions are prepared as images for deliv - 60 tiled and divided into a plurality of tile images 11 with the 
ery . Data of the entire image with the 640x480 size is same size . For example , when the image is displayed by a 
encoded and considered to be one bit stream ( bitstream1 ) motile device 21 with a display of a small size , an applica 
and the data of the entire image with the 1980x1080 size is tion displays partial images 12 which are 4 tile images of 
also encoded and considered to be one bit stream ( bit - 2x2 . For example , when the image is displayed by a tele 
stream2 ) . In addition to the data , data of each tile image with 65 vision signal receiver ( TV ) 22 with a display of a large size , 
the 960x540 size is independently encoded and considered an application displays partial images 13 which are 30 tile 
to be one bit stream ( bitstream3 to bitstream6 ) . images of 6x5 . In this way , an application controlling the 
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image sizes of partial images displayed according to the In the element of the viewpoint described above , a schema 
performance or the like of a terminal displaying an image is ( schemeldUri ) for storing the partial image information is 
considered . defined . In the case of the example of FIG . 10A , ( urn : mpeg : 

In the case of the example of FIG . 9B , the image sizes of DASH : tile : 2013 ) is defined as a schema for a tile . The 
the tile images are unequal . The application can display an 5 extension of the schema is performed when any of the 
image with an HD resolution by displaying an image of a tile adaptation set , the representation , and the sub - representation 
3 ( Tile 3 ) , can display an image with a cinema resolution by is extended . 
displaying images of tile 2 ( Tile 2 ) to tile 4 ( Tile 4 ) , and can Further , values of schema ( urn : mpeg : DASH : tile : 2013 ) 
further display an image with a further extended size ( EXT ) for the new tile are defined . In the values , the above 
by displaying images of tile 1 ( Tilel ) to tile 5 ( Tile5 ) . In this 10 described partial image information is defined . For example , 
way , the application controlling a resolution or an aspect a view type ( ( 1 ) viewtype ) indicating what an image indi 
ratio of a display image by controlling the image sizes of cated by the element is , information ( ( 2 ) the width and the 
partial images to be displayed is considered . height of an entire image ) regarding the size of the entire 

Since it is not necessary to deliver an image of an image , information ( ( 3 ) the x coordinate and the y coordi 
unnecessary portion that will not be displayed by adaptively 15 nate of the image indicated by the element ) indicating the 
controlling the sizes of partial images to be delivered ( by position of a partial image in the entire image , and group 
controlling the number of tile images to be delivered ) , as identification information ( ( 4 ) TilegroupID ) identifying a 
described above , according to the image sizes of the partial group to which the partial image belongs and which is a 
images to be displayed in such an application , a load of a group of the partial images displayable as one image are 
server , a terminal , a transmission path , or the like can be 20 defined as the values . 
adaptively controlled , and thus it is possible to suppress an The view type ( viewtype ) is information indicating , for 
increase in an unnecessary load . example , whether the image is a tile image , as illustrated in 

< Adaptive Supply of Tile Images > FIG . 10B . For example , a value when the image is an entire 
However , the MPEG - DASH standard of the related art image is assumed to be “ 0 , " a value when the image is a tile 

relates only to the concept of switching bit rates ( Bitrates ) , 25 image and a bit stream is divided for each tile as in the 
and no selection of any partial image or supply of the data example of FIG . 6A is assumed to be “ 1 , " and a value when 
performed using tile structures described above , that is , the image is a tile image and data of all the tiles is collected 
adaptive supply of data of partial images , may be performed in one bit stream as in the example of FIG . 6B is assumed 

Accordingly , partial image information which is informa - to be “ 2 . " These values and states ( definitions of the values ) 
tion regarding a partial image which is a part of an entire 30 indicated by the values are decided in advance . Of course , 
image is generated as extended data of the MPD , and an the method of defining these values is arbitrary and an 
extended MPD which is extended to include metadata used example other than this example may be used . By referring 
for supply of a bit stream of the entire image and supply of to these values , it is possible to easily comprehend whether 
a bit stream of the partial image , that is , the partial image it is necessary to refer to another element ( that is , whether 
information , is generated using the generated partial image 35 another tile is present ) . In particular , when the image is an 
information . entire image , it is possible to easily comprehend that it is not 

The partial image to be supplied may be any partial image necessary to refer to another element merely by referring to 
as long as the partial image is a part of the entire image , and this value . 
the shape , size , etc . are arbitrary . For example , the partial The information ( the width and the height of the entire 
image may be a part which can be encoded independently 40 image ) regarding the size of the entire image is information 
from other portions . Hereinafter , however , to facilitate the indicating the size ( the horizontal width and the height ) of an 
description , the partial image is assumed to be an image in image in which all of the tile images belonging to the same 
units of tiles described above . That is , the partial image is group as the image ( the tile image ) are unified , as illustrated 
assumed to be formed by a single tile image or a plurality of in FIG . 10B . In the case of an MPD of the related art , it is 
tile images . 45 assumed that the sizes of images of bit streams are the same 

The MPD has a layered structure , for example , layers of as the size of a display image . When the partial images are 
an adaptation set ( AdaptationSet ) , a representation ( Repre - supplied , as described above , the sizes of the images of the 
sentation ) , a sub - representation ( Sub - Representation ) , and a bit streams are different from the size of the display image 
sub - segment ( Sub - Segment ) . Any of these layers may be in some cases . For example , when a plurality of tile images 
extended . 50 of mutually different bit streams are unified to be displayed , 

For example , a description for a tile ( Tile ) is defined the size of the display image can be larger than the sizes of 
utilizing a descriptor type element ( Descriptor Type element ) the images of the bits streams in some cases . In order to cope 
of the MPD . For example , a description for a tile called a with such cases , the size of an image in which all of the tile 
viewpoint ( Viewpoint ) is defined as in FIG . 10A . images belonging to the same group as the image ( the tile 

The viewpoint is an element which is present in the 55 image ) are unified is indicated . That is , by referring to this 
adaptation set ( AdaptationSet ) . The viewpoint is a descrip - value , it is possible to easily comprehend a maximum 
tion that defines what the view is . For example , the view processing load when all of the tile images belonging to the 
point defines whether the view is a right ( R ) image or a left same group of the image ( the tile image ) are decoded . In the 
( L ) image of a stereo image . case of the example of FIG . 10B , the size ( 1920x1080 ) of an 

That is , when the adaptation set is extended , an element 60 image in which 4 ( 2x2 ) tile images with a 960x540 size are 
of the related art is used ( extended ) . By using the element of unified is indicated as information regarding the size of the 
the related art , it is possible to suppress a reduction in affinity entire image . 
to an MPD of the related art ( it is possible to suppress an The information ( the x coordinate and the y coordinate of 
increase in a description which may not be analyzed by a the image indicated by the element ) indicating the position 
decoder of the related art ) . On the other hand , when the 65 of the partial image in the entire image is information 
representation ( Representation ) or the sub - representation indicating where the image in which all of the tile images 
( Sub - Representation ) is extended , a new element is defined belonging to the same group as the image ( tile image ) are 
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unified is located , as illustrated in FIG . 10B . Expression of More specifically , tags of a base URL ( < BaseURL > ) , a 
the position ( indicating with which value ) is arbitrary . For segment base ( < SegmentBase > ) , a segment list ( < Segmen 
example , the position may be expressed with the coordinates tList > ) , a segment template ( < SegmentTemplate > ) , and the 
of the upper left of the image . For example , the position may like are additionally defined in the sub - representation . 
be expressed with another piece of information such as 5 In this case , however , it is necessary to generate segment 
identification information regarding the tile or the coordi information indicating that the information regarding the bit 
nates of another location other than the upper left . By stream is present under the sub - representation ( Sub - Repre 
referring to this value , it is possible to easily comprehend the sentation ) as the partial image information and store the 
position of the image when the images ( tile images ) are segment information in the MPD . For example , a flag 
unified ( combined ) . That is , by referring this value of each 10 ( @ SegmentInSubRepresentation : true or false ) indicating 

whether the information regarding the bit stream is present tile image to be unified ( combined ) , it is possible to easily under the sub - representation is defined as the segment comprehend how each tile image is arranged and unified information . ( combined ) . In this way , the representation can be configured by the 
The group identification information ( TilegroupID ) is coupID ) . 18 15 sub - representations of the plurality of tile images . By real 

identification information indicating a group of the tile izing such a structure , separation from the representation of 
images to which the image belongs , as illustrated in FIG . the related art is possible . 
10B . The same value can be assigned to the tile images of In the case of an MPD of the related art , a segment 
the same group . In contrast , different values can be assigned ( Segment ) expresses a concept of time , and thus the seg 
to respective groups . In the case of the example of FIG . 10B , 20 ments of the same time are not permitted to be present in one 
since the tile images of tile 1 ( Tile 1 ) to tile 4 ( Tile 4 ) can representation ( Representation ) . 
be unified , the same value can be assigned as group iden When the MPD is extended so that the partial image 
tification information to the tile images . By referring to this information is included , the MPD may be extended so that 
value , it is possible to easily comprehend which tile images a plurality of segments of the same time can be present in 
can be unified ( combined ) . In other words , it is possible to 25 one representation by assigning the tile images to the 
easily identify other tile images to be unified ( combined ) segments . 
with the image at the time of display . In this case , however , it is necessary to generate multi 

The group identification information ( TilegroupID ) may segment information indicating that the plurality of seg 
be defined not as the value of the viewpoint but as an ments to which the tile images of the same time are assigned 
attribute of another element , for example , as follows . 30 are present as partial image information under the represen 

< AdaptationSet mimeType = " video / mp4 ” group = “ 1 ” > tation and store the multi - segment information in the MPD . 
In the adaptation set , an attribute called a group is already For example , a flag ( @ multiSegmentInRepresentation : true 

present . In the foregoing example , a meaning can be or false ) indicating whether the plurality of pieces of infor 
assigned as a set ( Tilegroup ) of tiles ( Tile ) to the group . mation regarding the bit streams of the same time are present 

< Representation mime Type = " video / mp4 " group = “ 1 ” > 35 under the representation is defined as the multi - segment 
On the other hand , an attribute called group is not present information . 

in the representation or the sub - representation . That is , when In this way , separation from the segments of the related art 
the representation or the sub - representation is extended , a is possible . 
new attribute called ( group ) is set . The segment can be designated only in access units ( AU ) 

The above - described extension method can also be 40 in the related art , but the sub - segment ( Sub - Segment ) 
applied when a bit stream is filed ( in particular , MP4 filing ) assigning an ssix box extended so that data in units of tiles 
as in the example of FIG . 7 or 8 . In this case , since the header can be designated may be defined under the segment to 
information or the like of the bit stream assigned to other which an MP4 file storing a bit stream of a single tile image 
tracks is assigned to the base track ( Base Track ) , positional or a plurality of tile images is assigned . That is , under 
information regarding the segment is not necessary . For this 45 segment to which an MP4 file is assigned , one sub - segment 
reason , in the description ( viewpoint ) corresponding to the or a plurality of sub - segments including an ssix designating 
base track , a value which is not the actual coordinates may the tile corresponding to the segment from the MP4 file may 
be defined as information regarding the position of the be present . 
image . For example , NULL , empty , space , or the like may In this way , a unit smaller than a sample in the sub 
be set . For example , a considerably large value or a negative 50 segment can be expressed . 
value may be set as the coordinates . Of course , identification To this end , it is necessary to allow segment information 
( a flag or the like ) indicating the base track may be sepa - to be false ( @ SegmentInSubRepresentation = false ) and 
rately provided . define viewpoint ( Viewpoint ) in the segment for implication . 

In the case of an MPD of the related art , segments That is , from the two pieces of information , it is possible to 
( Segment ) are necessarily present under the representation 55 comprehend that the tile image is expressed in accordance 
( Representation ) . That is , a URL of an MP4 file is described with the sub - segment ( that the MP4 file is extended ) . 
in segments immediately under the representation . The Dedicated flag information may be separately defined to 
sub - representation ( Sub - Representation ) is , for example , clarify that the tile image is expressed in accordance with the 
information that is used to reproduce only trickplay or music sub - segment that the MP4 file is extended ) . 
and designates data of a part in the MP4 file of the segment 60 The partial image information is not limited to the above 
immediately under the representation . described examples , but any partial image information can 
When the MPD is extended so that the partial image be used . For example , in the values , information other than 

information can be included , the MPD may be extended so the information ( a view type ( ( 1 ) viewtype ) , the information 
that segments are present under the sub - representation ( Sub - ( ( 2 ) the width and the height of an entire image ) regarding 
Representation ) . That is , a tile image may be assigned to the 65 the size of the entire image , the information ( ( 3 ) the x 
sub - representation so that the URL of the MP4 file can be coordinate and the y coordinate of the image indicated by the 
referred to . element ) indicating the position of a partial image in the 
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entire image , and the group identification information ( 4 ) 6 and the like , the image encoding unit 122 can generate any 
TilegroupID ) identifying a group to which the partial image number of bit streams from one piece of image data . The 
belongs and which is a group of the partial images display - image encoding unit 122 can also collect the plurality of 
able as one image ) indicated in the above - described example pieces of image data into one bit stream . For example , the 
may be defined . Further , flag information other than the 5 image encoding unit 122 can also generate the bit stream for 
above - described flag information may be defined as partial each tile image and can also collect the plurality of tile 
information . images into one bit stream . The image encoding unit 122 
By generating the partial image information , as described supplies the generated bit stream to the file generation unit 

above , and extending the MPD ( metadata ) using the partial 123 . 
image information , it is possible to realize the adaptive 10 The encoding method of the image encoding unit 122 is 
supply of the data of the partial image using the metadata . arbitrary . The encoding processing units perform the same 

encoding method or may perform mutually different encod 
2 . Second Embodiment ing methods . 

The file generation unit 123 files the supplied bit stream 
< Delivery System > 15 in accordance with a predetermined format such as an MP4 
Next , a device realizing the above - described present tech file format to generate the content file . As described with 

nology and a method therefor will be described . FIG . 11 is reference to FIGS . 7 and 8 and the like , the file generation 
a diagram illustrating a delivery system which is a kind of unit 123 can file one bit stream into any number of files . The 
the system to which the present technology is applied . A file generation unit 123 can also collect the plurality of bit 
delivery system 100 illustrated in FIG . 11 is a system that 20 streams into one file . The file generation unit 123 supplies 
can adaptively deliver data of a partial image which is a part the generated content file to the MPD generation unit 125 . 
of an entire image . The file generation unit 123 supplies information regarding 
As illustrated in FIG . 11 , the delivery system 100 includes the filing such as how to file each bit stream to the tile type 

a delivery data generation device 101 , a delivery server 102 , image information generation unit 124 . 
and a terminal device 103 . 25 The file generation unit 123 can perform the filing in 

The delivery data generation device 101 generates , for accordance with any format . 
example , files of content such as an image and audio The tile type image information generation unit 124 
delivered by the delivery server 102 and MPD files of the generates tile type image information ( that is , partial image 
files and supplies the content files and the MPD files to the information ) to match the MPD to the tile structure based on 
delivery server 102 . The delivery server 102 publishes the 30 the information regarding the tile structure supplied from the 
content files and the MPD files supplied from the delivery screen division processing unit 121 , the information regard 
data generation device 101 on a network 104 and performs ing the filing supplied from the file generation unit 123 , or 
adaptive delivery of partial images . the like . The tile type image information ( the partial image 

The terminal device 103 accesses the delivery server 102 information ) is information including the content described 
via the network 104 and acquires the MPD file of desired 35 in the first embodiment and is generated as , for example , the 
content published by the delivery server 102 . values of the viewpoint or the flag information . The tile type 

The terminal device 103 accesses the delivery server 102 image information generation unit 124 supplies the gener 
via the network 104 according to the MPD file , adaptively ated tile type image information to the MPD generation unit 
selects a proper content file corresponding to the MPD file , 125 . 
and acquires the content file by an HTTP protocol . The 40 The MPD generation unit 125 generates the MPD regard 
terminal device 103 reproduces the acquired content file . ing the content file supplied from the file generation unit 

< Delivery Data Generation Device > 123 , extends the MPD using the tile type image information 
FIG . 12 is a block diagram illustrating an example of a ( the partial image information ) supplied from the tile type 

main configuration of the delivery data generation device image information generation unit 124 , and generates the 
101 . As illustrated in FIG . 12 , the delivery data generation 45 tile type MPD corresponding to the tile structure . The MPD 
device 101 includes a screen division processing unit 121 , an generation unit 125 supplies the file ( MPD file ) of the 
image encoding unit 122 , a file generation unit 123 , a tile generated tile type MPD and the content file to the server 
type image information generation unit 124 , an MPD gen - upload processing unit 126 . 
eration unit 125 , and a server upload processing unit 126 . The server upload processing unit 126 uploads the sup 

The screen division processing unit 121 edits ( processes ) 50 plied MPD file or content file to the delivery server 102 
image data supplied from the outside to divide the entire ( FIG . 11 ) to publish the MPD file or the content file . 
image of the image data for each tile and generates the image The delivery data generation device 101 generates the tile 
data of the tile images . The screen division processing unit type MPD corresponding to the tile structure in this way , and 
121 supplies the image data of each tile generated in this thus the delivery server 102 can adaptively deliver ( supply ) 
way to the image encoding unit 122 . The screen division 55 the data of the partial images which are based on the DASH 
processing unit 121 supplies , for example , information standard . That is , the delivery system 100 can realize the 
regarding the tile structure such as the size , the position , or adaptive supply of the data of the partial images . 
the like of each tile to the tile type image information The above - described processing units may be configured 
generation unit 124 . as independent devices . In particular , the tile type image 

The image encoding unit 122 encodes the image data of 60 information generation unit 124 or the MPD generation unit 
each tile supplied from the screen division processing unit 125 may be configured as independent devices . That is , the 
121 to generate a bit stream . As illustrated in FIG . 12 , the configuration related to the generation of the content file is 
image encoding unit 122 includes a plurality of encoding not requisite and only the generation of the tile type image 
processing units such as an encoding processing unit 131 , an information ( the partial image information ) may be per 
encoding processing unit 132 , an encoding processing unit 65 formed . For example , the tile type image information ( the 
133 , etc . and can encode the image data of each tile of the partial image information ) may also be generated based on 
supplied tiles in parallel . As described with reference to FIG . information supplied from another device . For example , the 
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generated tile type image information ( the partial image form the decoding in accordance with the same method or 
information ) may be supplied to another device . may also perform the decoding in accordance with mutually 
Only the generation of the tile type MPD may be per different methods . 

formed . For example , the tile type MPD corresponding to When the image data of the plurality of tile images 
the content file generated in another device may be gener - 5 belonging to the same group is supplied from the image 
ated using the tile type image information ( the partial image decoding unit 155 , the tile image combination unit 156 
information ) supplied from the other device . The generated combines ( unifies ) the tile images and combines the image 
MPD file may also be supplied to another device . data so that one image is formed . That is , the tile image 

combination unit 156 generates the image data of an image As in a tile type MPD generation unit 141 , the tile type 
image information generation unit 124 and the MPD gen 10 for display . When the images are not combined ( for 
eration unit 125 may be integrated . For example , the tile type example , when a single tile image is displayed or when a 

plurality of tile images are already formed as one bit stream MPD generation unit 141 may be configured as one inde at the time of delivery ) , the supplied images are considered pendent device . to be images for display . The tile image combination unit 
< Terminal Device > 15 156 supplies the image data for display to the display unit FIG . 13 is a block diagram illustrating an example of a 157 . 

main configuration of the terminal device 103 . As illustrated The display unit 157 reproduces the supplied image data 
in FIG . 13 , the terminal device 103 includes an MPD for display and displays the image for display on a display . 
acquisition unit 151 , a parsing processing unit 152 , a tile As described above , the terminal device 103 can correctly 
image selection unit 153 , a file acquisition unit 154 , an 20 analyze the tile type MPD corresponding to the tile structure 
image decoding unit 155 , a tile image combination unit 156 , and can gain the adaptive delivery ( supply ) of the data of the 
and a display unit 157 . partial image by the delivery server 102 which is based on 

The MPD acquisition unit 151 acquires the MPD file of the DASH standard . That is , the data of the partial image can 
desired content from the delivery server 102 via the network be correctly acquired from the delivery server 102 and can 
104 based on , for example , an instruction of a control 25 be reproduced . That is , the delivery system 100 can realize 
program or a user of the terminal device 103 . The MPD the adaptive supply of the data of the partial image . 
acquisition unit 151 supplies the acquired MPD file to the As described above , the terminal device 103 can display 
parsing processing unit 152 . the image with a different image size from the image size at 

The parsing processing unit 152 analyzes ( parses ) the the time of the delivery . That is , the terminal device 103 can 
supplied MPD file . The parsing processing unit 152 also 1 30 control the data delivery more adaptively according to a load 

situation or the like of the delivery server 102 or the network analyzes ( parses ) the tile type image information ( the partial 104 . For example , since whether to acquire the entire image image information ) included in the MPD file . The parsing or acquire the tile image can be controlled , the number of processing unit 152 supplies an analysis result to the tile acquired content files can be appropriately increased or image selection unit 153 . 35 decreased without changing the size of the display image . When the tile image selection unit 153 acquires tile image Therefore , it is possible to appropriately perform control designation information which is supplied from the outside such as distribution or concentration of a delivery source or 
and used to designate a partial image ( an image formed from a path . 
a single tile image or a plurality of tile images ) to be The above - described processing units may be configured 
reproduced , the tile image selection unit 153 selects the tile 40 as independent devices . In particular , the parsing processing 
image designated by the tile image designation information unit 152 or the tile image selection unit 153 may be 
among the tile images included in the tile type image configured as independent devices . That is , the configuration 
information based on the analysis result of the MPD file ( the related to the acquisition or reproduction ( decoding ) of the 
tile type image information ) in the parsing processing unit content file is not requisite and only the analysis of the tile 
152 . The tile image selection unit 153 supplies the URL 45 type MPD or the tile type image information ( the partial 
( delivery address ) of the file of the selected tile image to the image information ) may be performed . For example , the 
file acquisition unit 154 . MPD file acquired from the delivery server 102 by another 

The file acquisition unit 154 accesses the delivery address device may be analyzed . For example , the analysis result 
of the delivery server 102 supplied from the tile image may be supplied to another device . 
selection unit 153 via the network 104 to acquire the desired 50 As in the tile type image information processing unit 171 , 
content file . The file acquisition unit 154 acquires the bit the parsing processing unit 152 and the tile image selection 
stream from the acquired content file and supplies the bit unit 153 may be integrated . For example , the tile type image 
stream to the image decoding unit 155 . information processing unit 171 may be configured as one 

The image decoding unit 155 decodes the bit stream independent device . 
supplied from the file acquisition unit 154 to obtain the 55 The image data for display output from the tile image 
image data of the tile image . As illustrated in FIG . 13 , the combination unit 156 may be supplied to another device or 
image decoding unit 155 includes a plurality of decoding may be recorded on a recording medium . At this time , the 
processing units such as a decoding processing unit 161 , a image data may be encoded . 
decoding processing unit 162 , a decoding processing unit < Flow of Delivery Data Generation Process > 
163 , etc . and can decode the plurality of supplied bit streams 60 Next , the flow of each process performed by each device 
in parallel . The image decoding unit 155 supplies the image of the delivery system 100 described above will be 
data of the tile image obtained by decoding the bit stream to described . First , an example of the flow of a delivery data 
the tile image combination unit 156 . generation process by the delivery data generation device 

The image decoding unit 155 can perform the decoding in 101 will be described with reference to the flowchart of FIG . 
accordance with any decoding method that corresponds to 65 14 . 
the encoding method of the image encoding unit 122 . When the delivery data generation process starts , the 
Accordingly , each decoding processing unit may also per screen division processing unit 121 of the delivery data 
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generation device 101 edits ( processes ) the image data so < Flow of Delivery Data Reproduction Process > 
that a screen ( that is , an entire image ) is divided into tiles in Next , an example of the flow of the delivery data repro 
step S101 . duction process performed by the terminal device 103 will 

In step S102 , the image encoding unit 122 encodes the be described with reference to the flowchart of FIG . 16 . 
image data of each tile image generated in step S101 . 5 When the delivery data reproduction process starts , the 

In step S103 , the file generation unit 123 files the encoded MPD acquisition unit 151 acquires the MPD file correspond 
data ( bit stream ) generated in step S102 ( that is , generates ing to the desired content from the delivery server 102 in 
the content file ) . step S141 . 

In step S104 , the tile type MPD generation unit 141 In step S142 , the parsing processing unit 152 analyzes 
generates the file of the tile type MPD according to the 10 ( parses ) the MPD file acquired in step S141 . 
processing result such as the division of step S101 or the In step S143 , the parsing processing unit 152 analyzes 
filing of step S103 . ( parses ) the tile type image information ( the partial image 

In step S105 , the server upload processing unit 126 information ) included in the MPD file . 
uploads the MPD file and the content file generated in this In step S144 , the tile image selection unit 153 selects the 
way to the delivery server 102 . 15 tile images designated by the tile image designation infor 

When the process of step S105 ends , the delivery data mation supplied from the outside among the tile images 
generation process ends . indicated in the tile type image information . 

< Flow of Tile Type MPD File Generation Process > In step S145 , the file acquisition unit 154 acquires the file 
Next , an example of the flow of a tile type MPD file of the tile images selected in step S144 . 

generation process performed in step S104 of FIG . 14 will 20 In step S146 , the image decoding unit 155 decodes the bit 
be described with reference to the flowchart of FIG . 15 . stream of the tile images included in the file acquired in step 

When the tile type MPD file generation process starts , the S145 . 
tile type image information generation unit 124 sets the In step S147 , the tile image combination unit 156 edits In ster S147 , the tile image combination unit 156 edits 
schema ( for example , urn : mpeg : DASH : tile : 2013 ) of the tile ( processes the image data of the tile images obtained by 
type image information , for example , in the element of the 25 decoding the bit stream in step S146 so that the tile images 
viewpoint in step S121 . are combined , as necessary . 

In step S122 , the tile type image information generation In step S148 , the display unit 157 displays the image for 
unit 124 sets a view type ( viewtype ) in the value of the display such as the combined image of the tile images 
schema as the tile type image information . obtained in step S147 on a display . 

In step S123 , the tile type image information generation 30 When the process of step S148 ends , the delivery data 
unit 124 sets the size ( width and height ) of the entire image reproduction process ends . 
in the value of the schema as the tile type image information . As described above , by executing the delivery data repro 

In step S124 , the tile type image information generation duction process , the terminal device 103 can correctly 
unit 124 sets the position ( x and y ) of the tile image in the analyze the tile type MPD corresponding to the tile structure 
value of the schema as the tile type image information . 35 and can gain the adaptive delivery ( supply ) of the data of the 

In step S125 , the tile type image information generation partial image by the delivery server 102 which is based on 
unit 124 sets the group identification information ( Tile - the DASH standard . That is , the data of the partial image can 
groupID ) in the value of the schema as the tile type image be correctly acquired from the delivery server 102 and can 
information . be reproduced . That is , it is possible to realize the adaptive 

In step S126 , the tile type image information generation 40 supply of the data of the partial image . 
unit 124 sets the segment information ( @ SegmentInSub The above - described adaptive delivery ( supply ) of the 
Representation ) , as necessary , as the tile type image infor - partial images can be used together with the delivery ( sup 
mation . For example , when the MPD is extended so that the ply ) of the entire image . That is , for example , the server may 
segment is present under the sub - representation ( Sub - Rep adaptively deliver the entire image or any partial image 
resentation ) , the tile type image information generation unit 45 according to a request or the like from the terminal . 
124 generates the segment information indicating that the 
information regarding the bit stream is present under the 3 . Third Embodiment 
sub - representation ( Sub - Representation ) . 

In step S127 , the tile type image information generation Specific Example of MPD Extension 
unit 124 sets the multi - segment information ( @ multiSeg - 50 
mentInRepresentation ) , as necessary , as the tile type image Next , a specific example of an MPD extension method 
information . For example , when the tile images are assigned will be described . 
to the segments and the MPD is extended so that the 
plurality of segments of the same time are present in one Example 1 
representation , the tile type image information generation 55 
unit 124 generates the multi - segment information indicating A main configuration example of the extended MPD is 
that the plurality of segments to which the tile images of the illustrated in FIG . 17 . In the case of the example of FIG . 17 , 
same time are assigned are present under the representation . the encoded data of each tile of the image data to be 
When the process of step S127 ends , the tile type MPD delivered is configured in one bit stream ( MP4 file ) 

file generation process ends and the process returns to FIG . 60 ( bitstream3 . mp4 to bitstream6 . mp4 ) . In the MPD , the adap 
14 . tation set ( AdaptationSet ) is extended and the bit stream 
By performing the above - described processes , the deliv - ( MP4 file ) of each tile image is defined in mutually different 

ery data generation device 101 can allow the delivery server adaptation sets . A viewpoint ( Viewpoint ) which is a descrip 
102 to adaptively deliver ( supply ) the data of the partial tion for a tile is defined in the adaptation set and the URL of 
images which are based on the DASH standard . That is , it is 65 the bit stream ( MP4 file ) of the tile corresponding to the 
possible to realize the adaptive supply of the data of the viewpoint is set in the segment ( Segment ) under the repre 
partial images . sentation ( Representation ) under the adaptation set . 
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That is , the partial image information regarding the plu - bitstream7 _ Tile4 . mp4 ) . As described with reference to FIG . 
rality of partial images belonging to the same group is stored 7 , a base track in which the header information or the like 
in the mutually different adaptation sets , and the bit streams of the tiles is collected is filed separately from the bit streams 
of the plurality of partial images are assigned to the mutually of the tiles ( bitstream7 _ base . mp4 ) . 
different adaptation sets . 5 In the MPD , the adaptation set ( AdaptationSet ) is 

In the case of this example , as illustrated in FIG . 17 , the extended and the bit streams ( MP4 files ) 
adaptation sets of the tile images arranged with the adapta ( bitstream7 _ Tilel . mp4 to bitstream7 _ Tile4 . mp4 ) of the tile 
tion set of the entire images ( bitstream1 . mp4 and images are defined in mutually different adaptation sets . 
bitstream2 . mp4 ) can be provided , and thus the delivery of viewpoint ( Viewpoint ) which is a description for a tile 
the entire images and the adaptive delivery of the partial 10 is defined in the adaptation set and the URL of the bit stream 
images can be managed in a unified manner . ( MP4 file ) of the tile corresponding to the viewpoint is set 

In DASH of the related art , for example , images with in the segment ( Segment ) under the representation ( Repre 
different displayed content such as R and L images of a sentation ) under the adaptation set . 
stereo image are defined in mutually different adaptation sets In the x and y coordinates defined in the value of the 
in many cases . In this example , the tile images are defined 15 viewpoint of the bit stream ( MP4 file ) 
in the mutually different adaptation sets in imitation of such ( bitstream7 _ base . mp4 ) of the base track , as described in the 
a way . Therefore , even in the delivery control of the partial first embodiment , apparently different values such as NULL 
images , it is possible to realize a natural way close to the or the like from normal coordinates are set . In the value of 
related art . Therefore , development can be facilitated . the view type defined in the value of each viewpoint , a value 

In the example of FIG . 17 , the entire images with different 20 ( “ 2 ” in the case of the example of FIG . 20 ) indicating a tile 
resolutions are defined in the same adaptation set , but these ( Tile ) in which the encoding scheme such as HEVC or the 
entire images may be defined in mutually different adapta - like is supported is set . 
tion sets . That is , the partial image information regarding the plu 

A specific description example of the MPD of this rality of partial images belonging to the same group is stored 
example is illustrated in FIG . 18 . 25 in the mutually different adaptation sets of the metadata , and 

the plurality of files for which one bit stream including the 
Example 2 plurality of partial images is divided for each partial image 

are assigned to the mutually different adaptation sets . 
Another configuration example of the extended MPD is A specific description example of the MPD of this 

illustrated in FIG . 19 . In the case of the example of FIG . 19 , 30 example is illustrated in FIG . 21 . 
all of the encoded data of the tiles of the image data to be 
delivered is configured in one bit stream ( MP4 ) Example 4 
( bitstream3 . mp4 to bitstream6 . mp4 ) . In the MPD , the adap 
tation set ( AdaptationSet ) is extended and the bit stream Another configuration example of the extended MPD is 
( MP4 file ) of each tile image is defined in a different 35 illustrated in FIG . 22 . In the case of the example of FIG . 22 , 
adaptation set from the adaptation set in which the entire the extension method is the same as that of < Example 3 > . 
image is defined . However , unlike the case of < Example 1 > , The tiles are set such that the sizes are unequal , as illustrated 
the bit streams ( MP4 files ) of the tile images are defined in in FIG . 22 ( corresponding to FIG . 9B ) . In this case , an image 
the same adaptation set . with a desired size can be obtained by adding tiles , as shown 

A viewpoint ( Viewpoint ) which is a description for a tile 40 with quadrangles . 
is defined in a representation ( Representation ) under the In the case of this example , each piece of encoded data of 
adaptation set and the URL of the bit stream ( MP4 file ) of each tile of the image data to be delivered is configured in 
the tile corresponding to the viewpoint is set in the segment one bit stream ( MP4 file ) ( tilel . mp4 to tile5 . mp4 ) . There 
6 ( Segment ) under the representation . fore , no base track is present as in < Example 3 > . 

That is , the partial image information regarding the plu - 45 That is , partial image information regarding control infor 
rality of partial images belonging to the same group is stored mation included in the bit stream is further generated , the 
in the mutually different representations belonging to one partial image information regarding the control information 
adaptation set of metadata , and the bit streams of the is stored in a different adaptation set from the partial image 
plurality of partial images are assigned to the mutually information regarding each partial image , and a file of the 
different representations . 50 control information is assigned to the adaptation set . 

In the case of this example , as illustrated in FIG . 19 , the 
adaptation sets of the tile images arranged with the adapta Example 5 
tion set of the entire images can be provided , and thus the 
delivery of the entire images and the adaptive delivery of the Another configuration example of the extended MPD is 
partial 16 images can be managed in a unified manner . 55 illustrated in FIG . 23 . In the case of the example of FIG . 23 , 

In the example of FIG . 19 , the entire images each piece of encoded data of each tile of the image data to 
( bitstream1 . mp4 and bitstream2 . mp4 ) with different resolu - be delivered is configured in one bit stream ( MP4 file ) 
tions are defined in the same adaptation set , but these entire ( bitstream3 . mp4 to bitstream6 . mp4 ) . In the MPD , the rep 
images may be defined in mutually different adaptation sets . resentation ( Representation ) is extended and the bit streams 

60 ( MP4 files ) of the tile images are defined in mutually 
Example 3 different representations under the same adaptation set as the 

bitstreams ( MP4 files ) ( bitstream1 . mp4 and 
Another configuration example of the extended MPD is bitstream2 . mp4 ) of the entire images . 

illustrated in FIG . 20 . In the case of the example of FIG . 20 , A viewpoint ( Viewpoint ) which is a description for a tile 
the encoded data of the tiles of the image data to be delivered 65 is defined in the representation and the URL of the bit stream 
is collected in one bit stream . The bit stream is filed as an MP4 file ) of the tile corresponding to the viewpoint is set 
MP4 file for each tile ( bitstream7 _ Tile1 . mp4 to in the segment ( Segment ) under the representation . 
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That is , the partial image information regarding the plu - representation ( Sub - Representation ) is extended and the bit 

rality of partial images belonging to the same group is stored streams ( MP4 files ) of the tile images are defined in mutually 
in the mutually different representations belonging to the different sub - representations under the same adaptation set 
same adaptation set of the entire images of the metadata and as the bit streams ( MP4 files ) ( bitstream1 . mp4 and 
the bit streams of the plurality of partial images are assigned 5 bitstream2 . mp4 ) of the entire images and under different 
to the mutually different representations . representations from the bit streams ( MP4 files ) of the entire 

That is , in the case of this example , as illustrated in FIG . images . 
23 , the representations of the tile images arranged with the A viewpoint ( Viewpoint ) which is a description for a tile 
representations of the entire images ( bitstream1 . mp4 and is defined in the sub - representation and the URL of the bit 
bitstream2 . mp4 ) can be provided , and thus the delivery of 10 stream ( MP4 file ) of the tile corresponding to the viewpoint 
the entire images and the adaptive delivery of the partial is set in the segment ( Segment ) under the sub - representa 
images can be managed in a unified manner . tion . A specific description example of the MPD of this In the representation in which the bit stream ( MP4 file ) of example is illustrated in FIG . 24 . 15 each tile image is defined , segment information 

Example 6 ( @ SegmentInSubRepresentation = true ) indicating that infor 
mation regarding the bit stream is present under the sub 

Another configuration example of the extended MPD is representation is defined . 
illustrated in FIG . 25 . In the case of the example of FIG . 25 , That is , the partial image information regarding the plu 
the encoded data of the tiles of the image data to be delivered 20 rality of partial images belonging to the same group is stored 
is collected in one bit stream . The bit stream is filed as an in mutually different sub - representations belonging to one 
MP4 file for each tile ( bitstream7 _ Tile1 . mp4 to representation belonging to one adaptation set of the meta 
bitstream7 _ Tile4 . mp4 ) . As described with reference to FIG . data , and the bit streams of the plurality of partial images are 
7 , a base track in which the header information or the like assigned to the mutually different sub - representations . 
of the tiles is collected is filed separately from the bit streams 25 That is , in the case of this example , as illustrated in FIG . 
of the tiles ( bitstream7 _ base . mp4 ) . 27 , the representations of the tile images arranged with the 

In the MPD , the representation ( Representation ) is representations of the entire images ( bitstream1 . mp4 and 
extended , and the bit streams ( MP4 files ) bitstream2 . mp4 ) can be provided , and thus the delivery of 
( bitstream7 _ Tilel . mp4 to bitstreams7 _ Tile4 . mp4 ) of the tile the entire images and the adaptive delivery of the partial images are defined in the mutually different representations 30 images can the mutually different representations » images can be managed in a unified manner . 
under the same adaptation sets . A specific description example of the MPD of this A viewpoint ( Viewpoint ) which is a description for a tile example is illustrated in FIG . 28 . is defined in the representation and the URL of the bit stream 
( MP4 file ) of the tile corresponding to the viewpoint is set Example 8 in the segment ( Segment ) under the representation . 35 

In the x and y coordinates defined in the value of the Another configuration example of the extended MPD is viewpoint of the bit stream ( MP4 file ) illustrated in FIG . 29 . In the case of the example of FIG . 29 , ( bitstream7 _ base . mp4 ) of the base track , as described in the 
first embodiment , apparently different values such as NULL the encoded data of the tiles of the image data to be delivered 
or the like from normal coordinates are set . In the value of 40 IS f 40 is collected in one bit stream . The bit stream is filed as an 
the view type defined in the value of each viewpoint , a value MP4 file for each tile ( bitstream7 _ Tilel . mp4 to 
( “ 2 ” in the case of the example of FIG . 25 ) indicating a tile bitstream / _ Tile4 . mp4 ) . As described with reference to FIG . 
( Tile ) in which the encoding scheme such as HEVC or the 7 , a base track in which the header information or the like 
like is supported is set . of the tiles is collected is filed separately from the bit streams 

That is , partial image information regarding control infor - 45 of the tiles ( bitstream7 _ base . mp4 ) . 
mation included in one bit stream including the plurality of In the MPD , the sub - representation ( Sub - Representation ) 
partial images belonging to the same group is further gen - is extended , and the bit streams ( MP4 files ) 
erated , the partial image information regarding the plurality ( bitstream7 _ Tilel . mp4 to bitstream7 _ Tile4 . mp4 ) of the tile 
of partial images is stored in the mutually different repre - images are defined in the mutually different sub - represen 
sentations belonging to one adaptation set of the metadata , 50 tations under the same representation ( Representation ) 
the plurality of files for which the bit stream is divided for under the same adaptation set ( AdaptationSet ) . 
each partial image are assigned to the mutually different A viewpoint ( Viewpoint ) which is a description for a tile 
representations , the partial image information regarding the is defined in the sub - representation and the URL of the bit 
control information is stored in the different representation stream ( MP4 file ) of the tile corresponding to the viewpoint 
from the partial image information regarding each partial 55 is set in the segment ( Segment ) under the sub - representa 
image , and the file of the control information is assigned to tion . 
the representation . The viewpoint of a base track is defined in the represen 

A specific description example of the MPD of this tation above the sub - representation and the URL of the bit 
example is illustrated in FIG . 26 . stream ( MP4 file ) ( bitstream7 _ base . mp4 ) of the base track is 

60 set in the segment under the representation . In the represen 
Example 7 tation in which the bit stream ( MP4 file ) of each tile image 

is defined , segment information ( @ SegmentInSub 
Another configuration example of the extended MPD is Representation = true ) indicating that information regarding 

illustrated in FIG . 27 . In the case of the example of FIG . 27 , the bit stream is present under the sub - representation is 
each piece of encoded data of each tile of the image data to 65 defined . Further , the segment information 
be delivered is configured in one bit stream ( MP4 file ) ( @ SegmentInSubRepresentation = true ) indicating that the 
( bitstream3 . mp4 to bitstream6 . mp4 ) . In the MPD , the sub - information regarding the bit stream is present under the 
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sub - representation may be defined with another constituent Example 10 
element ( for example , AdaptationSet ) of the MPD illustrated 
in FIG . 4 . Another configuration example of the extended MPD is 

In the x and y coordinates defined in the value of the illustrated in FIG . 32 . In the case of the example of FIG . 32 , 
viewpoint of the bitstream ( MP4 file ) 5 the encoded data of the tiles of the image data to be delivered 
( bitstream7 base . mp4 ) of the base track , as described in the is configured in one bit stream ( MP4 file ) ( bitstream3 . mp4 
first embodiment , apparently different values such as NULL to bitstream6 . mp4 ) . In the MPD , the segments ( Segment ) 
or the like from normal coordinates are set . In the value of are extended and the plurality of segments ( Segment ) are 
the view type defined in the value of each viewpoint , a value defined under the representations under the adaptation set . 
( “ 2 ” in the case of the example of FIG . 29 ) indicating a tile til 10 In the representation , the viewpoint of a combined image 
( Tile ) in which the encoding scheme such as HEVC or the of all the tile images is defined and the multi - segment 

information ( @ multiSegmentInRepresentation = true ) indi like is supported is set . cating that the plurality of segments to which the tile images That is , the partial image information regarding the con of the same time are assigned are present is defined under the trol information included in one bit stream including the 15 representation . Further , the segment information plurality of partial images belonging to the same group and ( @ SegmentInSubRepresentation = true ) indicating that the 
the segment information indicating that the information information regarding the bit stream is present under the regarding the bit stream is present under the sub - represen sub - representation may be defined with another constituent 
tation ( Sub - Representation ) are further generated , the seg - element ( for example , AdaptationSet ) of the MPD illustrated 
ment information and the partial image information of the 20 in FIG . 4 . 
control information are stored in one representation belong The bit streams ( MP4 files ) of the tile images are defined 
ing to one adaptation set of the metadata , a file of the control in mutually different segments under the different represen 
information is assigned to the representation , the partial tation from the bit streams ( MP4 files ) of the entire images 
image information regarding the plurality of partial images and under the same adaptation set as the bit streams ( MP4 
is stored in the mutually different sub - representations 25 files ) ( bitstream1 . mp4 and bitstream2 . mp4 ) of the entire 
belonging to the representation , and the plurality of files in images . 
which the bit stream is divided for each partial image are The viewpoint ( Viewpoint ) which is a description for a 
assigned to the mutually different sub - representations . tile is defined in the segment ( Segment ) and the URL of the 

A specific description example of the MPD of this bit stream ( MP4 file ) of the tile corresponding to the 
example is illustrated in FIG . 30 . 30 viewpoint is set in each segment ( Segment ) . 

That is , the multi - segment information indicating that the 
Example 9 plurality of pieces of information regarding the bit streams 

of the same time are present under the representation is 
Another configuration example of the extended MPD is further generated , the multi - segment information is stored in 

illustrated in FIG . 31 . In the case of the example of FIG . 31 , 35 one representation belonging to one adaptation set of the 
the encoded data of the tiles of the image data to be delivered metadata , the partial image information regarding the plu 
is collected in one bit stream . The bit stream is filed as one rality of partial images belonging to the same group is stored 
MP4 file as in the example of FIG . 8 ( bitstream7 . mp4 ) . in the mutually different segments belonging to the repre 

In the MPD , the sub - representation ( Sub - Representation ) sentation , and the bit streams of the plurality of partial 
is extended and the bit stream ( MP4 file ) ( bitstream7 . mp4 ) 40 images are assigned to the mutually different segments . 
of the tile image is defined under the representation ( Rep That is , as illustrated in FIG . 32 , in the case of this 
resentation ) under the adaptation set ( AdaptationSet ) . In the example , the representation of the tile image arranged with 
representation above the sub - representation , the viewpoint the representations of the entire images ( bitstream1 . mp4 and 
( Viewpoint ) corresponding to the bit stream ( MP4 file ) bitstream2 . mp4 ) can be provided , and thus the delivery of 
( bitstream7 . mp4 ) of the tile image is defined and the seg - 45 the entire images and the adaptive delivery of the partial 
ment information ( @ SegmentInSubRepresentation = true ) images can be managed in a unified manner . 
indicating that information regarding the bit stream is pres A specific description example of the MPD of this 
ent under the sub - representation is further defined . example is illustrated in FIG . 33 . 

In the sub - representation under the representation , the 
viewpoint of each tile is set and the location of the data of 50 Example 11 
each tile in ( bitstream7 . mp4 ) is designated with a byte in the 
segment under the representation . Another configuration example of the extended MPD is 

That is , the segment information indicating that the infor - illustrated in FIG . 34 . In the case of the example of FIG . 34 , 
mation regarding the bit stream is present under the sub - the encoded data of the tiles of the image data to be delivered 
representation and the partial image information of the 55 is collectively configured in one bit stream ( MP4 file ) 
control information included in one bit stream including the ( bitstream7 . mp4 ) . In the MPD , the sub - segments ( Sub 
plurality of partial images belonging to the same group are Segment ) are extended and the plurality of sub - segments 
further generated , the partial image information of the ( Sub - Segment ) are defined under the segment under the 
control information and the segment information are stored representation under the adaptation set . 
in one representation belonging to one adaptation set of the 60 In the representation , segment information 
metadata , the bit stream is assigned to the representation , the ( @ SegmentInSubRepresentation = false ) indicating that the 
partial image information regarding the plurality of partial information regarding the bit stream is not present under the 
images is stored in mutually different sub - representations sub - representation is defined . 
belonging to the representation , and the information indi - In the segment , the viewpoint of the combined image of 
cating the location of the data of the partial images in the bit 65 all the tile images is defined and the data of each tile image 
stream is assigned to the mutually different sub - representa is shown in accordance with the ssix in the sub - segment 
tions . under the segment . 
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That is , the segment information indicating that the infor When such a user input is performed , the mobile device 
mation regarding the bit stream is not present under the 221 calculates a movement destination of the image based 
sub - representation and the partial image information regard on the input finger motion or the like and selects a stream of 
ing one bit stream including the plurality of partial images tile images to be displayed from the information regarding 
belonging to the same group are further generated , the 5 the MPD . 
segment information is stored in one representation belong Then , the mobile device 221 acquires the selected bit 
ing to one adaptation set of the metadata , the partial image stream from the server 220 and performs the reproduction 
information is stored in one segment belonging to the and display ( state 221B of the mobile device ) . 
representation , the bit stream is assigned to the segment , and The selection of the tile images may be performed by an 
the information indicating the location of the data of each 10 application executed in the mobile device 221 , or the direc 
partial image in the bit stream is assigned to the mutually tion of the movement destination of the image acquired from 
different sub - segments belonging to the segment . the finger motion may be sent to the server 220 and the 
Of course , the MPD extension method is arbitrary and images may be selected by the server 220 . 

methods other than the above - described methods may be To actually move the images , a display region may be 
used . 15 switched abruptly or the display region may be gradually 

shifted and switched to perform smooth switching . 
Other Example of Application Using Delivery of 

Tile Image 4 . Fourth Embodiment 

Next , another example of the application using the adap - 20 Other Example of MPD Extension 
tive delivery ( supply ) of the tile images described above will 
be described . FIG . 37 is a diagram illustrating another example of an 

For example , in a system illustrated on the left of FIG . 35 , application using the tile image delivery . 
a mobile device 221 is assumed to acquire a partial image In order to enable users to select favorite programs among 
212 with a 1920x1080 size formed by four tile images 211 25 programs of a plurality of channels of broadcast or the like , 
of an entire image 210 from a server 220 using a 3G line and for example , a menu is generated by encoding images of the 
reproduce the partial image 212 . plurality of channels as one image ( HD ) . A combined image 

To switch display on a television signal receiver ( TV ) combined so that such different images are arranged is 
222 , information regarding a reproduction environment ( net - defined as a mosaic video . 
work bandwidth ) , a reproduction ability ( resolution and a 30 For example , in the case of devices having large displays 
decoder ability ) , or the like of the TV 222 of a switching as in television signal receivers , users can easily compre 
destination is acquired from the TV 222 . The method of hend content of each program from a mosaic video in which 
acquiring the information is arbitrary . For example , the programs of all channels are combined , select a desired 
mobile device 221 may acquire the information by perform - program , and display the program . 
ing direct communication with the TV 222 . Alternatively , 35 However , in the case of mobile devices , displays of the 
the mobile device 221 may acquire the information via the mobile device are small , and thus can display only images 
server 220 . with small image sizes ( low resolutions ) , such as images in 

The mobile device 221 selects optimum tile images for HD or lower . That is , only images with 1920x1080 can be 
the TV 222 of the switching destination from the informa - delivered to such mobile devices . 
tion regarding the MPD . In the case of the example of FIG . 40 However , in such small image sizes , regions in which a 
35 , a partial image 213 formed by the 5x5 tile images 211 program of each channel of a mosaic video is displayed are 
is selected . too small , and thus it is difficult for users to comprehend 

The TV 222 of the switching destination acquires a bit content of each program from such a mosaic video and select 
stream of the tile images selected in this way and reproduces a desired program . 
the bit stream . 45 Accordingly , when a technology for adaptively supplying 

The above - described selection or acquisition of the opti - data of a partial image is applied , as described above , and a 
mum stream may be performed by the mobile device 221 to user selects and zooms in on a location at which a program 
be pushed to the TV 222 of the switching destination , or in which he or she is interested is pictured in a mosaic video , 
such selection or acquisition may be performed by the TV the image is configured to be switched to another HD image 
222 . 50 in which images of fewer programs are displayed . The user 

can easily display only a desired program by repeating such 
Other Example of Application Using Delivery of zooming ( image switching ) . 

Tile Image In the case of the example of FIG . 37 , tiles within a range 
indicated by an elliptical circle are assumed to be acquired 

For example , in a system illustrated on the left of FIG . 36 , 55 and displayed by a mobile device . In the leftmost mosaic 
a mobile device 221 is assumed to reproduce a part of an video , an entire mosaic video can be displayed . At this time , 
entire image ( state 221A of the mobile device ) images of programs corresponding to 16 channels are dis 

To reproduce another region by shifting a region during played . In this state , display regions ( A to P ) of the programs 
the reproduction , a user of the mobile device 221 shifts the are too small , and thus it is difficult for a user to select a 
region with his or her finger on a touch panel to move an 60 desired program . Accordingly , when the user performs 
image ( as indicated by an arrow 233 ) so that a direction selection , for example , by tapping an upper left portion , a 
desired to be reproduced is displayed on a screen . For delivered file ( bit stream ) is switched and an upper left tile 
example , when the user desires to display an upper right image with an image size of 1920x1080 in the mosaic video 
region ( partial image 232 ) of the currently displayed region is displayed , as illustrated in the middle of FIG . 37 . In the 
( partial image 231 ) as indicated by an arrow 234 , the user 65 tile image , 4 programs ( A , B , E , and F ) are displayed . That 
traces his or her finger in the lower left direction from the is , the number of displayed programs is reduced and the 
upper right of the screen . display region per program is spread . 
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Further , when the user performs selection , for example , 5 . Fifth Embodiment 

by tapping an upper left portion of the mosaic video , the 
delivered file ( bit stream ) is switched and an upper left tile Examples of Configuration of MP4 File and 
image with an image size of 1920x1080 in the mosaic video Extension Examples of MPD Corresponding 
is displayed , as illustrated on the right in FIG . 37 . In the tile 5 Thereto 
image , 1 program ( A ) is displayed . That is , the number of 
displayed programs is further reduced and the display region The examples of the configuration of the MP4 file have 
per program is spread . been described with reference to FIGS . 7 and 8 in the first 

embodiment . However , an embodiment of the present dis The switching of the delivered data described above is 
realized by extending the DASH standard , as described 10 closure is not limited to the examples of the configuration of 

the MP4 file . Hereinafter , examples of the configuration of above . That is , for example , the structure of the mosaic video the MP4 file and examples of the configuration ( extension forming one screen is defined in the MPD so that the mosaic examples of the MPD corresponding thereto will be 
video can be used as a user interface ( UI / UX ) . described . For example , a relation between a screen structure and 15 . 15 < Case of 1 Track : MP4 File > positional information selected by the user is obtained and a FIG . 39 is a diagram illustrating an example of the 
stream to be subsequently switched is selected . Coordinates configuration of an MP4 file obtained by filing the bit stream 
touched on the screen by the user and coordinates on the ( bitstream7 ) having , for example , the tile ( Tile ) structure 
mosaic video are obtained and a mosaic video of a subse - illustrated in FIG . 6B . In the case of the example of FIG . 39 , 
quent Layer ( extension ) in which the coordinate position is 20 as in the example of FIG . 8A , bit streams of tiles are 
included is obtained to be switched . collected and considered as one file and the data of the tiles 
New schemeldUri ( urn : mpeg : DASH : mosaic : 2013 ) is is further managed as one track . 

defined using an element ( Viewpoint element ) of the view Parameter sets such as a video parameter set ( VPS ) , a 
point . For example , the following information is defined in sequence parameter set ( SPS ) , and a picture parameter set 
content ( partial image information ) of the value of the new 25 ( PPS ) are managed for a sample by a sample entry ( Sample 
schemeIdUri . Entry ) . Each tile is defined by a tile region group entry 

the number of mosaic images forming one screen ( TileRegionGroupEntry ) in a sample group description 
a flag indicating that the sizes of the mosaic images are ( Sample Group Description ) . As illustrated 1 ( Sample Group Description ) . As illustrated in FIG . 39 , the 

equal values of 5 parameters , Group ID which is identification 
the coordinates of the origin of the upper left of each 30 of each 30 information identifying the tile , H _ offset indicating the 

position ( offset ) of the tile in the horizontal direction , mosaic image and information regarding a width and a V _ offset indicating the position ( offset ) of the tile in the height when the sizes are not equal vertical direction , H _ width indicating the size ( width ) of the More specifically , a viewpoint is defined as follows . Then , tile in the horizontal direction , and V _ height indicating the the MPD is extended using such partial image information . , ormation . 35 size ( height ) of the tile in the vertical direction , are defined < Viewpoint schemeIdUri = " urn : mpeg : DASH : mosaic : as the tile region group entry ( TileRegionGroupEntry ) . 
2013 " value = " number of mosaic images , equal image For example , in the tile region group entry ( TileRegion 
flag , positional information regarding mosaic images ” > GroupEntry ) of tile 1 ( Tile 1 ) , GroupID = 1 , H _ offset = 0 , 

The element of the viewpoint is an element corresponding V offset = 0 , H width = 960 , and V height = 540 are defined . 
to the mosaic video ( urn : mpeg : DASH : mosaic : 2013 ) . In 40 For example , in the tile region group entry ( TileRegion 
order to adaptively supply the data of the partial image , as GroupEntry ) of tile 2 ( Tile 2 ) , GroupID = 2 , H _ offset = 960 
described above , it is necessary to further define the element V _ offset = 0 , H _ width = 960 , and V _ height = 540 are defined . 
of the viewpoint for a tile , as illustrated in FIG . 10A . That For example , in the tile region group entry ( TileRegion 
is , the element of the viewpoint for mosaic video described GroupEntry ) of tile 3 ( Tile 3 ) , GroupID = 3 , H _ offset = 0 , 
above is positioned as an extension element of the elements 45 V _ offset = 540 , H _ width = 960 , and V _ height = 540 are 
of the viewpoint for a tile . defined . For example , in the tile region group entry ( Til 

For example , in the case of a state in which a plurality of RegionGroupEntry ) of tile 4 ( Tile 4 ) , GroupID = 4 , H off 
programs are displayed , as illustrated on the upper side of set = 960 , V _ offset = 540 , H _ width = 960 , and V height = 540 
FIG . 38 , it is necessary to define both of the element of the are defined . In this case , an entire image ( 1920x1080 ) is 
viewpoint for a tile and the element of the viewpoint for 50 the viewpoint for 50 formed by 4 tiles ( 960x540 ) , 2 vertical tilesx2 horizontal 
mosaic video in the adaptation set . tiles . 
On the other hand , in the case of a state in which only one The file name of this MP4 file is assumed to be bit 

stream . mp4 . program is displayed , as illustrated on the lower side of FIG . < Case of 1 Track : MPD > 38 , as a narrowing result of the programs by the user , the To manage the MP4 file of the bit stream having the tile mosaic video is not formed , and thus it is not necessary to structure in the example of FIG . 39 , for example , an MPD 
define the element of the viewpoint for mosaic video . of an MPEG - DASH standard of the related art is extended , 
However , in order to indicate the entire image ( Full video ) , Video ) , as in FIG . 40 . 
it is necessary to define the element of the viewpoint for a In the case of the example of FIG . 40 , an entire image and 
tile . 60 each tile are defined in mutually different adaptation sets 
When the sizes of the tile images are equal in the value of ( AdaptationSet ) . In the topmost adaptation set in the draw 

the element of the viewpoint for mosaic video described ing defined in the entire image , as illustrated in FIG . 40 , a 
above , the positional information regarding the image is supplemental property ( SupplementalProperty ) is defined as 
handled optionally . Writing may not be performed . When a description for a tile instead of the viewpoint ( Viewpoint ) 
the writing is performed , it is necessary to write all of the 65 described in the first embodiment . 
images . Further , information other than the above - described The supplemental property ( SupplementalProperty ) is an 
information may be defined as a value . element of the related art . By using the element of the related 
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art , it is possible to suppress a reduction in affinity to an For example , the essential property is extended as follows 
MPD of the related art ( it is possible to suppress an increase and is defined . That is , the essential property is defined as in 
in a description in which a decoder of the related art is not the supplemental property ( SupplementalProperty ) . 
analyzable ) . The supplemental property is defined in the < EssentialProperty schemeIdUri = " " value = " source id , x , 
adaptation set in which the bit stream decodable even in a 5 y , width , height , width _ all , height _ all , stream type ” > 
decoder of the related art is defined . For example , in the case In the case of the second adaptation set from the top of the 
of FIG . 40 , the supplemental property is defined in the drawing in the example of FIG . 40 , " urn : mpeg : dash : srd : 
adaptation set defined in regard to an entire image which can 2013 ” is defined as the schema . Further , “ 1 ” is defined as 
be decoded even in the decoder of the related art . “ source id ” of the value of the schema , “ O , 0 ” is defined as 

For example , the supplemental property is extended and na 10 “ x , y , ” “ 960 , 540 ” is defined as “ width , height , ” “ 1920 , 
defined as follows . 1080 ” is defined as “ width _ all , height _ all , " and “ 1 ” indi 

cating the adaptation set defines a part of the bit stream is < SupplementalProperty schemeldUri = “ " value = " source defined as “ stream type . ” id , x , y , width , height , width _ all , height _ all , stream When the value of “ stream type ” is “ 1 , " that is , when a type " > 15 part of the bit stream is defined in the adaptation set , the That is , in the element of the supplemental property , essential property is further extended as information indi 
schema ( schemeIdUri ) for storing image information is cating the part of the bit stream . For example , when the 
defined . In the case of the example of FIG . 40 , " urn : mpeg : ( Tile ) of HEVC is included in an MP4 file managed in the 
dash : srd : 2013 ” is defined as the schema . adaptation set , the adaptation set corresponding to the tile 

The value of the schema is defined . “ source id ” is iden - 20 corresponds to the part of the bit stream . In this case , the 
tification information indicating whether a content source of essential property in regard to the part of the bit stream is 
the adaptation set is the same as a content source of another further extended and defined as follows , for example . 
adaptation set . In the case of FIG . 40 , since the content < EssentialProperty schemeldUri = “ " value = " Sub 
source of each adaptation set is common ( bitstream . mp4 ) , Sample - Type , Sub - Sample - is - extracted . ID " > 
“ i ” is defined as “ source id . ” 25 In this case , in the element of the essential property , a 

“ X , y ” is information indicating the position ( x and y schema ( schemeldUri ) for storing information indicating a 
coordinates of the upper left ) of the tile defined by the part of the file is defined . In the case of the second adaptation 
adaptation set . In the case of FIG . 40 , since the adaptation set from the top of the drawing in the example of FIG . 40 , 
set defines the entire image , " 0 , 0 ” is defined as “ x , y . " " urn : mpeg : dash : hevc : 2013 ” is defined as the schema . 

" width , height ” is information indicating the size ( the 30 A value of the schema is defined . “ Sub - Sample - Type ” is 
width and the height ) of the tile defined by the adaptation set . information indicating by which information a part of the bit 
In the case of FIG . 40 , since the adaptation set defines the stream to which the adaptation set corresponds is config 
entire image , “ 1920 , 1080 ” is defined as " width , height . ” ured . For example , when the value of the information is “ 0 , " 

" width _ all , height _ all ” is information indicating the size it is indicated that the part of the bit stream is configured by 
( the width and the height ) of the entire image . In the case of 35 Nal based . For example , when the value of the information 
FIG . 40 , “ 1920 , 1080 ” is defined as “ width _ all , height _ all . ” is “ 1 , " it is indicated that the part of the bit stream is 

" stream type ” is identification information indicating configured by Decoding - unit - based . Further , for example , 
whether the adaptation set defines an entire bit stream or a when the value of the information is “ 2 , ” it is indicated that 
part of the bit stream . In the case of FIG . 40 , “ O ” indicating the part of the bit stream is configured by Tile - based . For 
that the adaptation set defines the entire bit stream is defined 40 example , when the value of the information is “ 3 , " it is 
as “ stream type . ” indicated that the part of the bit stream is configured by 

That is , in the case of the topmost adaptation set in the CTU - row - based . Further , for example , when the value of the 
drawing in the example of FIG . 40 , the supplemental prop - information is “ 4 , " it is indicated that the part of the bit 
erty is defined as follows , for example . stream is configured by slice - based . In the case of the second 

< SupplementalProperty schemeIdUri = " urn : mpeg : dash : 45 adaptation set from the top of the drawing in the example of 
srd : 2013 " value = " 1 , 0 , 0 , 1920 , 1080 , 1920 , 1080 , 0 " > FIG . 40 , “ 2 ” is defined as “ Sub - Sample - Type . ” 

As illustrated in FIG . 40 , in the adaptation set in which tile " Sub - Sample - is - extracted ” is information indicating 
1 ( Tile 1 ) is defined and which is the second adaptation set whether a part of the bit stream to which the adaptation set 
from the top of the drawing , an essential property ( Essen - corresponds is divided ( extracted ) into tracks . For example , 
tialProperty ) is defined instead of the viewpoint ( Viewpoint ) 50 when the value of the information is “ 0 , ” it is indicated that 
described as the description for a tile in the first embodi the part of the bit stream is not divided ( false ) . When the 
ment . value of the information is “ 1 , " it is indicated that the part 

The essential property ( EssentialProperty ) is an element of the bit stream is divided into the tracks ( true ) . In the case 
of the related art . By using the element of the related art , it of the second adaptation set from the top of the drawing in 
is possible to suppress a reduction in affinity to an MPD of 55 the example of FIG . 40 , the number of tracks is 1 ( not 
the related art ( it is possible to suppress an increase in a divided ) , as described with reference to FIG . 39 , and “ O ” is 
description in which a decoder of the related art is not defined as “ Sub - Sample - is - extracted . ” 
analyzable ) . The essential property is defined in the adap “ ID ” is identification information . When “ 2 ” is defined as 
tation set in which the bit stream undecodable in a decoder “ Sub - Sample - Type , ” that is , in the case of Tile , GroupID of 
of the related art is defined . For example , in the case of FIG . 60 The tile region group entry ( TileRegionGroupEntry ) of the 
40 , the essential property is defined in the adaptation set MP4 file is defined . In the case of the second adaptation set 
defined in regard to each tile image which cannot be decoded from the top of the drawing in the example of FIG . 40 , the 
in the decoder of the related art . part of the bit stream is data of tile 1 ( Tile 1 ) , and thus “ 1 ” 

That is , only a decoder which is capable of interpreting is defined as “ ID . ” 
the essential property decodes the bit stream managed by the 65 That is , in the case of the second adaptation set from the 
adaptation set and a decoder which is not capable of inter - top of the drawing in the example of FIG . 40 , the essential 
preting the essential property skips the adaptation set . property is defined as follows , for example . 
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< EssentialProperty schemeIdUri = " urn : mpeg : dash : srd : track 3 ( Track 3 ) . Similarly , track 4 ( Track 4 ) manages data 
2013 " value = " 1 , 0 , 0 , 960 , 540 , 1920 , 1080 , 1 ” > of tile 3 ( Tile 3 ) , and thus the image of tile 3 ( Tile 3 ) can be 

< EssentialProperty schemeIdUri = " urn : mpeg : dash : hevc : reproduced by reproducing track 4 ( Track 4 ) . Similarly , 
2013 " value = " 2 , 0 , 1 ” > track 5 ( Track 5 ) manages data of tile 4 ( Tile 4 ) , and thus the 

Similarly , in the case of the third adaptation set from the 5 image of tile 4 ( Tile 4 ) can be reproduced by reproducing 
top of the drawing in the example of FIG . 40 , the essential track 5 ( Track 5 ) . property is defined as follows , for example . In track 1 ( Track 1 ) , as illustrated in FIG . 41 , the param < Essential Property schemeIdUri = " urn : mpeg : dash : srd : eter sets such as the video parameter set ( VPS ) , the sequence 2013 " value = “ 1 , 960 , 0 , 960 , 540 , 1920 , 1080 , 1 " > parameter set ( SPS ) , and the picture parameter set ( PPS ) , an < EssentialProperty schemeldUri = " urn : mpeg : dash : hevc : 10 entity ( also referred to as actual data ) such as supplemental 2013 " value = “ 2 , 0 , 2 " > enhancement information ( SEI ) , and reference information Similarly , in the case of the fourth adaptation set from the ( also referred to as extractors ) of the bit streams of the tiles top of the drawing in the example of FIG . 40 , the essential 
property is defined as follows , for example . are stored . 

< Essential Property schemeldUri = " urn : mpeg : dash : srd : 15 his d . 15 The extractor ( Track 2 ) is information ( reference infor 
2013 " value = " 1 , 0 , 540 , 960 , 540 , 1920 , 1080 , 1 ” > mation ) used to refer to the actual data ( Slice 1 ) of tile 1 ( Tile 

< EssentialProperty schemeldUri = " urn : mpeg : dash : hevc : 1 ) stored in track 2 ( Track 2 ) . For example , the extractor 
2013 " value = " 2 , 0 , 3 ” > indicates the storage location of the actual data ( Slice 1 ) . 

Similarly , in the case of the bottommost adaptation set of Similarly , an extractor ( Track 3 ) is reference information 
the drawing in the example of FIG . 40 , the essential property 20 regarding the actual data ( Slice 2 ) of tile 2 ( Tile 2 ) stored in 
is defined as follows , for example . track 3 ( Track 3 ) , an extractor ( track 4 ) is reference infor 

< EssentialProperty schemeIdUri = " urn : mpeg : dash : srd : mation regarding the actual data ( Slice 3 ) of tile 3 ( Tile 3 ) 
2013 " value = “ 1 , 960 , 540 , 960 , 540 1920 , 1080 , 1 ” > stored in track 4 ( Track 4 ) , and an extractor ( Track 5 ) is 

< EssentialProperty schemeldUri = " urn : mpeg : dash : hevc : reference information regarding the actual data ( Slice 4 ) of 
2013 " value = " 2 , 0 , 4 ” > 25 tile 4 ( Tile 4 ) stored in track 5 ( Track 5 ) . 

< Case of 1 Track : Use of MPD > The parameter sets , the extractor , and the like are man 
The generation of the extended MPD can be performed as aged for each sample by the sample entry ( Sample Entry ) . 

in the case of the first embodiment . For example , when the In track 2 ( track 2 ) , the extractor ( Track 1 ) such as the 
delivery data generation device 101 ( FIG . 12 ) performs the parameter set , the actual data ( Slice 1 ) of tile 1 ( Tile 1 ) , and 
delivery data generation process ( FIG . 14 ) and the tile type 30 the like are stored . The extractor ( Track 1 ) of the parameter 
MPD generation unit 141 ( the tile type image information set is reference information of the actual data ( the VPS , the 
generation unit 124 ) ( FIG . 12 ) performs the tile type MPD SPS , the SEI , the PPS , and the like ) such as the parameter 
file generation process ( FIG . 15 ) , the extended MPD can be sets stored in track 1 ( Track 1 ) . For example , the extractor 
generated ( the MPD is extended ) . Accordingly , even in this indicates the storage location of the actual data . 
case , the delivery data generation device 101 can adaptively 35 Further , in track 3 ( Track 3 ) , the extractor ( Track 1 ) such 
deliver ( supply ) the data of the partial image to the delivery as the parameter sets , the actual data ( Slice 2 ) of tile 2 ( Tile 
server 102 based on the DASH standard . That is , it is 2 ) , and the like are stored . In track 4 ( Track 4 ) , the extractor 
possible to realize the adaptive supply of the data of the ( Track 1 ) such as the parameter sets , the actual data ( Slice 
partial image . 3 ) of tile 3 ( Tile 3 ) , and the like are stored . In track 5 ( Track 

The reproduction of the delivery data using the extended 40 5 ) , the extractor ( Track 1 ) such as the parameter sets , the 
MPD can also be performed as in the case of the first actual data ( Slice 4 ) of tile 4 ( Tile 4 ) , and the like are stored . 
embodiment . For example , the terminal device 103 ( FIG . As in the case of FIG . 39 , the tile region group entry 
13 ) can correctly analyze the extended MPD by performing ( TileRegionGroupEntry ) is defined in each of track 2 ( Track 
the delivery data generation process ( FIG . 16 ) and gain the 2 ) to track 5 ( Track 5 ) . That is , one tile is defined in each 
adaptive delivery ( supply of the data of the partial image by 45 track . 
the delivery server 102 which is based on the DASH The extractor indicating a reference relation is defined for 
standard . That is , it is possible to correctly acquire the data each sample . That is , the reference relation can be set for 
of the partial image from the delivery server 102 and each sample . Accordingly , by using the extractor , it is 
reproduce the data of the partial image . That is , it is possible possible to construct a freer reference relation , for example , 
to realize the adaptive supply of the data of the partial image . 50 a change in the reference relation in the bit stream . More 

< Case of 1 File and Plurality of Tracks ( Reference by specifically , for example , it is possible to easily realize a 
Extractor ) : MP4 File > change or the like in the size or the shape of the tile in the 

FIG . 41 is a diagram illustrating an example of the bit stream . 
configuration of an MP4 file obtained by filing the bit stream T he file name of this MP4 file is assumed to be bit 
( bitstream7 ) having , for example , the tile ( Tile ) structure 55 stream . mp4 . 
illustrated in FIG . 6B . In the case of the example of FIG . 41 , < Case of 1 File and Plurality of Tracks ( Reference by 
as in the example of FIG . 8B , the bit streams of the tiles are Extractor ) : MPD > 
collected and considered as one file and the data of the tiles Even in the MPD of this case , as in the case of 1 track 
is further managed as one track . described above , the supplemental property ( Supplemental 

In the case of the example of FIG . 41 , track 1 ( Track 1 ) 60 Property ) or the essential property ( EssentialProperty ) of the 
manages data of an entire image ( 1920x1080 ) , and thus the adaptation set ( AdaptationSet ) is extended . The example is 
entire image can be reproduced by reproducing track 1 illustrated in FIG . 42 . 
( Track 1 ) . Further , track 2 ( Track 2 ) manages data of tile 1 That is , even in the case of the example of FIG . 42 , an 
( Tile 1 ) , and thus the image of tile 1 ( Tile 1 ) can be entire image and each tile are defined in mutually different 
reproduced by reproducing track 2 ( Track 2 ) . Similarly , 65 adaptation sets ( AdaptationSet ) . In the topmost adaptation 
track 3 ( Track 3 ) manages data of tile 2 ( Tile 2 ) , and thus the set in the drawing in which the entire image is defined , the 
image of tile 2 ( Tile 2 ) can be reproduced by reproducing supplemental property ( SupplementalProperty ) is defined as 
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a description for a tile , instead of the viewpoint ( Viewpoint ) adaptive delivery ( supply ) of the data of the partial image by 
described in the first embodiment . the delivery server 102 which is based on the DASH 

Even in this case , as illustrated in FIG . 42 , the supple standard . That is , it is possible to correctly acquire the data 
mental property of the topmost adaptation set in the drawing of the partial image from the delivery server 102 and 
is defined as follows , for example . 5 reproduce the data of the partial image . That is , it is possible 

< SupplementalProperty schemeldUri = " urn : mpeg : dash : to realize the adaptive supply of the data of the partial image . 
srd : 2013 ” value = " 1 , 0 , 0 , 1920 , 1080 , 1920 , 1080 , 0 % > < Case of Plurality of Files and Plurality of Tracks ( Ref 

Even in the case of the example of FIG . 42 , in the erence by Extractor ) : MP4 File > 
adaptation set which is the second adaptation set from the FIG . 43 is a diagram illustrating an example of the 
top of the drawing and in which tile 1 ( Tile 1 ) is defined , the 10 configuration of an MP4 file obtained by filing the bit stream 
essential property ( EssentialProperty ) is defined as a ( bitstream7 ) having , for example , the tile ( Tile ) structure 
description for a tile , instead of the viewpoint ( Viewpoint ) illustrated in FIG . 6B . In the case of the example of FIG . 43 , 
described in the first embodiment . The essential property in as in the example of FIG . 7 , the bit streams of tiles are 
regard to a part of the bit stream is further extended and managed as mutually different files . Since the tracks of the 
defined . 15 files are mutually different , the bit streams of the tiles can 

That is , as illustrated in FIG . 42 , the essential property of also be said to be managed as mutually different tracks . 
the second adaptation set from the top of the drawing is The topmost MP4 file ( MP4 File ) in FIG . 43 ( that is , track 
defined as follows , for example . 1 ( Track 1 ) ) stores ( manages ) data of an entire image 

< EssentialProperty schemeIdUri = " urn : mpeg : dash : srd : ( 1920x1080 ) . By reproducing the MP4 file ( that is , track 1 ) , 
2013 " value = " 1 , 0 , 0 , 960 , 540 , 1920 , 1080 , 1 ” > 20 it is possible to reproduce the entire image . 

< EssentialProperty schemeldUri = " urn : mpeg : dash : hevc : The second MP4 file ( MP4 File ) ( that is , track 2 ( Track 2 ) ) 
2013 " value = " 2 , 1 , 1 " > from the top of FIG . 43 stores ( manages ) data of tile 1 ( Tile 

In this case , since a part of the bit stream to which the 1 ) . By reproducing the MP4 file ( that is , track 2 ) , it is 
adaptation set corresponds is divided ( extracted ) into tracks possible to reproduce an image of tile 1 ( Tile 1 ) . Similarly , 
( that is , a plurality of tracks are formed ) , “ 1 ( true ) ” is defined 25 the third MP4 file ( MP4 File ) ( that is , track 3 ( Track 3 ) ) from 
as “ Sub - Sample - is - extracted . ” the top of FIG . 43 stores ( manages ) data of tile 2 ( Tile 2 ) . By 

Similarly , the essential property of the third adaptation set reproducing the MP4 file ( that is , track 3 ) , it is possible to 
from the top of the drawing in the example of FIG . 42 is reproduce an image of tile 2 ( Tile 2 ) . Similarly , the fourth 
defined as follows , for example . MP4 file ( MP4 File ) ( that is , track 4 ( Track 4 ) ) from the top 

< EssentialProperty schemeldUri = " urn : mpeg : dash : srd : 30 of FIG . 43 stores ( manages ) data of tile 3 ( Tile 3 ) . By 
2013 " value = " 1 , 960 , 0 , 960 , 540 , 1920 , 1080 , 1 ” > reproducing the MP4 file ( that is , track 4 ) , it is possible to 

< EssentialProperty schemeldUri = " urn : mpeg : dash : hevc : reproduce an image of tile 3 ( Tile 3 ) . Similarly , the bottom 
2013 ” value = “ 2 , 1 , 2 ” > most MP4 file ( MP4 File ) ( that is , track 5 ( Track 5 ) ) in FIG . 

Similarly , the essential property of the fourth adaptation 43 stores ( manages ) data of tile 4 ( Tile 4 ) . By reproducing 
set from the top of the drawing in the example of FIG . 42 is 35 the MP4 file ( that is , track 5 ) , it is possible to reproduce an 
defined as follows , for example . image of tile 4 ( Tile 4 ) . 

< EssentialProperty schemeldUri = " urn : mpeg : dash : srd : In the topmost MP4 file ( track 1 ) in FIG . 43 , as illustrated 
2013 " value = " 1 , 0 , 540 , 960 , 540 , 1920 , 1080 , 1 " > in FIG . 43 , the parameter sets such as the video parameter 

< EssentialProperty schemeldUri = " urn : mpeg : dash : hevc : set ( VPS ) , the sequence parameter set ( SPS ) , and the picture 
2013 " value = “ 2 , 1 , 3 ” > 40 parameter set ( PPS ) , the actual data such as the SEI , extrac 

Similarly , the essential property of the bottommost adap - tors ( Track 2 , Track 3 , Track 4 , and Track 5 ) of the bit 
tation set in the drawing in the example of FIG . 42 is defined streams of the tiles , and the like are stored . The parameter 
as follows , for example . sets , the extractors , and the like are managed for each sample 

< EssentialProperty schemeldUri = " urn : mpeg : dash : srd : by the sample entry ( Sample Entry ) . 
2013 " value = " 1 , 960 , 540 , 960 , 540 , 1920 , 1080 , 1 ” > 45 In the second MP4 file ( track 2 ) from the top of FIG . 43 , 

< Essential Property schemeldUri = " urn : mpeg : dash : hevc : the extractor ( Track 1 ) such as the parameter sets , the actual 
2013 ” value = “ 2 , 1 , 4 ” > data ( Slice 1 ) of tile 1 ( Tile 1 ) , and the like are stored . 

< Case of 1 File and Plurality of Tracks ( Reference by Further , in the third MP4 file ( track 3 ) from the upper side 
Extractor ) : Use of MPD > of FIG . 43 , the extractor ( Track 1 ) such as the parameter 

The generation of the extended MPD can be performed as 50 sets , the actual data ( Slice 2 ) of tile 2 ( Tile 2 ) , and the like 
in the case of the first embodiment . For example , when the are stored . In the fourth MP4 file ( track 4 ) from the top of 
delivery data generation device 101 ( FIG . 12 ) performs the FIG . 43 , the extractor ( Track 1 ) such as the parameter sets , 
delivery data generation process ( FIG . 14 ) and the tile type the actual data ( Slice 3 ) of tile 3 ( Tile 3 ) , and the like are 
MPD generation unit 141 ( the tile type image information stored . Further , in the bottommost MP4 file ( track 5 ) in FIG . 
generation unit 124 ) ( FIG . 12 ) performs the tile type MPD 55 43 , the extractor ( Track 1 ) such as the parameter sets , the 
file generation process ( FIG . 15 ) , the extended MPD can be actual data ( Slice 4 ) of tile 4 ( Tile 4 ) , and the like are stored . 
generated ( the MPD is extended ) . Accordingly , even in this As in the case of FIG . 39 , a tile region group entry 
case , the delivery data generation device 101 can adaptively ( TileRegionGroupEntry ) is defined in each of the MP4 files 
deliver ( supply ) the data of the partial image to the delivery ( tracks 2 to 5 ) . That is , one tile is defined in each track . 
server 102 based on the DASH standard . That is , it is 60 As described above , even in the case of the example , the 
possible to realize the adaptive supply of the data of the extractor is used as information indicating the reference 
partial image . relation . Accordingly , for example , it is possible to construct 

The reproduction of the delivery data using the extended a freer reference relation , such as a change in the reference 
MPD can also be performed as in the case of the first relation in the bit stream . 
embodiment . For example , the terminal device 103 ( FIG . 65 The file name of the topmost MP4 file in FIG . 43 is 
13 ) can correctly analyze the extended MPD by performing assumed to be bitstream _ base . mp4 , the file name of the 
the delivery data generation process ( FIG . 16 ) and gain the second MP4 file from the top of FIG . 43 is assumed to be 
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bitstream _ tile1 . mp4 , the file name of the third MP4 file from < EssentialProperty schemeIdUri = " urn : mpeg : dash : srd : 
the top of FIG . 43 is assumed to be bitstream _ tile2 . mp4 , the 2013 " value = " 1 , 960 , 0 , 960 , 540 , 1920 , 1080 , 1 " > 
file name of the fourth MP4 file from the top of FIG . 43 is < EssentialProperty schemeldUri = " urn : mpeg : dash : hevc : 
assumed to be bitstream _ tile3 . mp4 , and the file name of the 2013 " value = " 2 , 1 ” > 
bottommost MP4 file in FIG . 43 is assumed to be 5 In the representation belonging to the adaptation set , for 
bitstream _ tile4 . mp4 , example , the following information is defined . 

< Case of Plurality of Files and Plurality of Tracks ( Ref - < id = " 112 ” dependencyId = “ be ” > 
erence by Extractor ) : MPD > In the segment ( Segment ) belonging to the representation , 

Even in the MPD of this case , as in the case of 1 track bitstream _ tile2 . mp4 is defined . 
described above , the supplemental property ( Supplemental - Similarly , the essential property of the fourth adaptation 
Property ) or the essential property ( EssentialProperty ) of the set from the top of the drawing in the example of FIG . 44 is 
adaptation set ( AdaptationSet ) is extended . The example is defined as follows , for example . 
illustrated in FIG . 44 . < EssentialProperty schemeIdUri = " urn : mpeg : dash : srd : 

That is , even in the case of the example of FIG . 44 , an 15 2013 " value = " 1 , 0 , 540 , 960 , 540 , 1920 , 1080 , 1 ” > 
entire image and each tile are defined in mutually different < EssentialProperty schemeldUri = " urn : mpeg : dash : hevc : 
adaptation sets ( AdaptationSet ) . In the topmost adaptation 2013 " value = “ 2 , 1 ” > 
set in the drawing in which the entire image is defined , the In the representation belonging to the adaptation set , for 
supplemental property ( SupplementalProperty ) is defined as example , the following information is defined . 
a description for a tile , instead of the viewpoint ( Viewpoint ) 20 < id = " t13 ” dependencyId = “ be ” > 
described in the first embodiment . In the segment ( Segment ) belonging to the representation , 

Even in this case , as illustrated in FIG . 44 , the supple - bitstream _ tile3 . mp4 is defined . 
mental property of the topmost adaptation set in the drawing Similarly , the essential property of the bottommost adap 
is defined as follows , for example . tation of the drawing in the example of FIG . 44 is defined as 

< SupplementalProperty schemeldUri = " urn : mpeg : dash : 25 follows , for example . 
srd : 2013 " value = " 1 , 0 , 0 , 1920 , 1080 , 1920 , 1080 , 0 " > < EssentialProperty schemeldUri = " urn : mpeg : dash : srd : 

In this case , the representation ( Representation ) belonging 2013 ” value = " 1 , 960 , 540 , 960 , 540 , 1920 , 1080 , 1 ” > 
to the adaptation set is extended and information indicating < EssentialProperty schemeldUri = " urn : mpeg : dash : hevc : 
dependency between files ( tiles ) is additionally defined 2013 " value = " 2 , 1 ” > 

In the representation belonging to the topmost adaptations on 30 In the representation belonging to the adaptation set , for 
set from the upper side of the drawing , as illustrated in FIG . example , the following information is defined . 

< id = " t14 ” dependencyId = " be " > 44 , for example , the following information is defined . In the segment ( Segment ) belonging to the representation , < id = “ bs ” dependencyId = " t11 . t12 . t13 . t14 ” > bitstream _ tile4 . mp4 is defined . In the segment ( Segment ) belonging to the representation , 35 resentation , 35 < Case of Plurality of Files and Plurality of Tracks ( Ref bitstream _ base . mp4 is defined . erence by Extractor ) : Use of MPD > 
Even in the case of the example of FIG . 44 , in the The gener The generation of the extended MPD can be performed as 

adaptation set which is the second adaptation set from the in the case of the first embodiment . For example , when the 
top of the drawing and in which tile 1 ( Tile 1 ) is defined , the delivery data generation device 101 ( FIG . 12 ) performs the 
essential property ( EssentialProperty ) is defined as a 40 delivery data generation process ( FIG . 14 ) and the tile type 
description for a tile , instead of the viewpoint ( Viewpoint ) MPD generation unit 141 ( the tile type image information 
described in the first embodiment . The essential property in generation unit 124 ) ( FIG . 12 ) performs the tile type MPD 
regard to a part of the bit stream is further extended and file generation process ( FIG . 15 ) , the extended MPD can be 
defined . generated ( the MPD is extended ) . Accordingly , even in this 

That is , as illustrated in FIG . 44 , the essential property of 45 case , the delivery data generation device 101 can adaptively 
the second adaptation set from the top of the drawing is deliver ( supply ) the data of the partial image to the delivery 
defined as follows , for example . server 102 based on the DASH standard . That is , it is 

< EssentialProperty schemeldUri = " urn : mpeg : dash : srd : possible to realize the adaptive supply of the data of the 
2013 " value = " 1 , 0 , 0 , 960 , 540 , 1920 , 1080 , 1 ” > partial image . 

< EssentialProperty schemeldUri = " urn : mpeg : dash : hevc : 50 The reproduction of the delivery data using the extended 
2013 " value = “ 2 , 1 , 1 " > MPD can also be performed as in the case of the first 

In this case , since the bit stream to which the adaptation embodiment . For example , the terminal device 103 ( FIG . 
set corresponds is an HEVC Tile divided ( extracted ) into 13 ) can correctly analyze the extended MPD by performing 
tracks ( that is , a plurality of tracks ( plurality of files ) are the delivery data generation process ( FIG . 16 ) and gain the 
formed ) , “ 1 ( true ) " is defined as " Sub - Sample - is - extracted . ” 55 adaptive delivery ( supply ) of the data of the partial image by 

In this case , since the file is divided and only 1 track is the delivery server 102 which is based on the DASH 
included in 1 file , “ ID ” is omitted . Accordingly , the increase standard . That is , it is possible to correctly acquire the data 
in the amount of information is suppressed to that extent . of the partial image from the delivery server 102 and 

In the representation belonging to the adaptation set , as reproduce the data of the partial image . That is , it is possible 
illustrated in FIG . 44 , for example , the following informa - 60 to realize the adaptive supply of the data of the partial image . 
tion is defined . < Case of 1 File and Plurality of Tracks ( Reference by 

< id = " 411 ” dependencyId = “ be ” > Track Reference ) : MP4 File > 
In the segment ( Segment ) belonging to the representation , FIG . 45 is a diagram illustrating an example of the 

bitstream _ tilel . mp4 is defined . configuration of an MP4 file obtained by filing the bit stream 
Similarly , the essential property of the third adaptation set 65 ( bitstream7 ) having , for example , the tile ( Tile ) structure 

from the top of the drawing in the example of FIG . 44 is illustrated in FIG . 6B . In the case of the example of FIG . 45 , 
defined as follows , for example . as in the example of FIG . 41 , the bit streams of the tiles are 
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collected and considered as one file and the data of the tiles file generation process ( FIG . 15 ) , the extended MPD can be 
is further managed as one track . generated ( the MPD is extended ) . Accordingly , even in this 

In the case of the example of FIG . 41 , the reference case , the delivery data generation device 101 can adaptively 
relation of the data between the tracks is defined using the deliver ( supply ) the data of the partial image to the delivery 
extractor . In the case of the example of FIG . 45 , however , the 5 server 102 based on the DASH standard . That is , it is 
reference relation is defined using track reference ( Track possible to realize the adaptive supply of the data of the 
Reference ) . partial image . 

The track reference ( Track Reference ) is information The reproduction of the delivery data using the extended indicating a reference relation ( which track refers to which MPD can also be performed as in the case of the first track ( or from which track reference is made ) ) between 10 embodiment . For example , the terminal device 103 ( FIG . tracks . That is , the track reference is information in units of 13 ) can correctly analyze the extended MPD by performing tracks and is defined once for 1 track . “ dpnd ” is information the delivery data generation process ( FIG . 16 ) and gain the that defines a track ( that is , a reference source ) referring to 
the track and " pint ” is information that defines a track ( that adaptive delivery ( supply ) of the data of the partial image by 
is , a reference destination ) referred to by the track . 15 the delivery server 102 which is based on the DASH 

For example , in the case of the example of FIG . 45 , standard . That is , it is possible to correctly acquire the data 
“ dpnd = 2 , 3 , 4 , 5 ” is defined as the track reference ( Track of the partial image from the delivery server 102 and 
Reference ) in track 1 ( Track 1 ) . This indicates that track 1 reproduce the data of the partial image . That is , it is possible 
is referred to by tracks 2 to 5 . Similarly , in track 2 ( Track 2 ) to realize the adaptive supply of the data of the partial image . 
to track 5 ( Track 5 ) , " prnt = 1 ” is defined as the track 20 < Case of Plurality of Files and Plurality of Tracks ( Ref 
reference ( Track Reference ) . This indicates that these tracks erence by Track Reference ) : MP4 File > 
refer to track 1 . That is , this indicates that the information FIG . 47 is a diagram illustrating an example of the 
( the parameter sets and the like ) regarding track 1 is referred configuration of an MP4 file obtained by filing the bit stream 
to in accordance with the track reference when any ( any tile ) ( bitstream7 ) having , for example , the tile ( Tile ) structure 
of tracks 2 to 5 is reproduced . 25 illustrated in FIG . 6B . In the case of the example of FIG . 47 , 
As described above , the degree of freedom for setting the as in the example of FIG . 43 , the bit streams of tiles are 

reference relation is improved since the extractor is defined managed as mutually different files . Since the tracks of the 
for each sample . However , when the reference relation is files are mutually different , the bit streams of the tiles can fixed , redundancy of the extractor increases , and thus there also be said to be managed as mutually different tracks . is a possibility of the amount of information being unnec - 301 The topmost MP4 file ( MP4 File ) ( that is , track 1 ( Track essarily increasing . For example , when the sizes or shapes of 1 ) ) in FIG . 47 stores ( manages ) the parameter sets and the the tiles are uniform in the bit stream , one time suffices for like ( the VPS , the SPS , the PPS , the SEI , and the like ) . the reference relation . The second to fifth MP4 files ( MP4 File ) ( that is , track 2 On the other hand , the track reference ( Track Reference ) 
is defined only once for 1 track , as described above . Accord - 35 ( 11 25 ( Track 2 ) to track 5 ( Track ) ) from the top of FIG . 47 store 
ingly , by using the track reference , it is possible to reduce the ( manage ) the data of tile 1 ( Tile 1 ) to tile 4 ( Tile 4 ) . By 
definition redundancy of the reference relation and suppress reproducing any MP4 file ( that is , any track ) among the files , 
an increase in the amount of unnecessary information . it is possible to reproduce the image of any tile . 

In the case of this example , track 1 ( Track 1 ) is present for In the case of the example of FIG . 43 , the reference 
storing the parameter sets and the reproduction of track 1 40 relation of the data between the tracks is defined using the 
( reproduction of an entire image ( 1920x1080 ) may not be extractor . In the case of the example of FIG . 47 , however , the 
performed . However , by reproducing the actual data of reference relation is defined using track reference ( Track 
tracks 2 to 5 in the order of the track reference , it is possible Reference ) in a way similar to the case of FIG . 45 . 
to reproduce the entire image . For example , in the case of the example of FIG . 47 , 
As in the case of FIG . 39 , the tile region group entry 45 “ dpnd = 2 , 3 , 4 , 5 ” is defined as the track reference ( Track 

( TileRegionGroupEntry ) is defined in each of track 2 ( Track Reference ) in track 1 ( Track 1 ) . This indicates that track 1 
2 ) to track 5 ( Track 5 ) . That is , one tile is defined in each is referred to by tracks 2 to 5 . Similarly , in track 2 ( Track 2 ) 
track . to track 5 ( Track 5 ) , " prnt = 1 ” is defined as the track 

The file name of this MP4 file is assumed to be bit reference ( Track Reference ) . This indicates that these tracks 
stream . mp4 . 50 refer to track 1 . That is , this indicates that the information < Case of 1 File and Plurality of Tracks ( Reference by ( the parameter sets and the like ) regarding track 1 is referred Track Reference ) : MPD > to in accordance with the track reference when any ( any tile ) In the MPD of this case , the supplemental property of tracks 2 to 5 is reproduced . ( SupplementalProperty ) or the essential property ( Essential - As in the case of FIG . 39 , the tile region group entry Property ) of the adaptation set ( AdaptationSet ) is also 55 
extended , as in the above - described case of the reference by ( TileRegionGroupEntry ) is defined in each of track 2 ( Track 
the extractor . An example of this is illustrated in FIG . 46 . 4 ) to track » ( Track 2 ) to track 5 ( Track 5 ) . That is , one tile is defined in each 

That is , as illustrated in FIG . 46 , in this case , the MP4 file track . 
can be managed by the MPD as in the example of FIG . 42 . Even in the case of this example , as described above , the 

< Case of 1 File and Plurality of Tracks ( Reference by 60 track reference is used as the information indicating the 
Track Reference ) : Use of MPD > reference relation . Accordingly , it is possible to reduce the 

The generation of the extended MPD can be performed as definition redundancy of the reference relation and suppress 
in the case of the first embodiment . For example , when the the increase in the amount of unnecessary information . 
delivery data generation device 101 ( FIG . 12 ) performs the The file names of the MP4 files in FIG . 47 are assumed 
delivery data generation process ( FIG . 14 ) and the tile type 65 to be bitstream _ base . mp4 , bitstream _ tilel . mp4 , 
MPD generation unit 141 ( the tile type image information bitstream _ tile2 . mp4 , bitstream _ tile3 . mp4 , and 
generation unit 124 ) ( FIG . 12 ) performs the tile type MPD bitstream _ tile4 . mp4 in order from the top . 
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< Case of Plurality of Files and Plurality of Tracks ( Ref sets and the like ) regarding track 1 is referred to in accor 
erence by Track Reference ) : MPD > dance with the track reference when any ( any tile ) of tracks 

In the MPD of this case , the supplemental property 2 to 5 is reproduced . 
( SupplementalProperty ) or the essential property ( Essential - In this way , it is possible to perform the reproduction of 
Property ) of the adaptation set ( AdaptationSet ) is also 5 track 1 ( reproduction of the entire image ( 1920x1080 ) ) as in 
extended , as in the above - described case of the reference by the case of FIG . 41 , while reducing the redundancy as in the 
the extractor . An example of this is illustrated in FIG . 48 . case of FIG . 45 . 

That is , as illustrated in FIG . 48 , in this case , the MP4 file As in the case of FIG . 39 , the tile region group entry 
can be managed by the MPD as in the example of FIG . 44 . ( TileRegionGroupEntry ) is defined in each of track 2 ( Track 

< Case of Plurality of Files and Plurality of Tracks ( Ref - 10 2 ) to track 5 ( Track 5 ) . That is , one tile is defined in each 
erence by Track Reference ) : Use of MPD > track . 

The generation of the extended MPD can be performed as The file name of this MP4 file is assumed to be bit 
in the case of the first embodiment . For example , when the stream . mp4 . 
delivery data generation device 101 ( FIG . 12 ) performs the < Case of 1 File and Plurality of Tracks ( Reference by 
delivery data generation process ( FIG . 14 ) and the tile type 15 Track Reference and Extractor ) : MPD > 
MPD generation unit 141 ( the tile type image information Even in the MPD of this case , as in the case of the 
generation unit 124 ) ( FIG . 12 ) performs the tile type MPD reference by the extractor ( FIG . 42 ) or the case of the 
file generation process ( FIG . 15 ) , the extended MPD can be reference by the track reference ( FIG . 46 ) , as described 
generated ( the MPD is extended ) . Accordingly , even in this above , the supplemental property ( SupplementalProperty ) 
case , the delivery data generation device 101 can adaptively 20 or the essential property ( EssentialProperty ) of the adapta 
deliver ( supply ) the data of the partial image to the delivery tion set ( AdaptationSet ) is extended . The example is illus 
server 102 based on the DASH standard . That is , it is trated in FIG . 50 . 
possible to realize the adaptive supply of the data of the That is , as illustrated in FIG . 50 , in this case , the MP4 file 
partial image . can be managed by the MPD as in the examples of FIG . 42 

The reproduction of the delivery data using the extended 25 and FIG . 46 . 
MPD can also be performed as in the case of the first < Case of 1 File and Plurality of Tracks ( Reference by 
embodiment . For example , the terminal device 103 ( FIG . Track Reference and Extractor ) : Use of MPD > 
13 ) can correctly analyze the extended MPD by performing The generation of the extended MPD can be performed as 
the delivery data generation process ( FIG . 16 ) and gain the in the case of the first embodiment . For example , when the 
adaptive delivery ( supply ) of the data of the partial image by 30 delivery data generation device 101 ( FIG . 12 ) performs the 
the delivery server 102 which is based on the DASH delivery data generation process ( FIG . 14 ) and the tile type 
standard . That is , it is possible to correctly acquire the data MPD generation unit 141 ( the tile type image information 
of the partial image from the delivery server 102 and generation unit 124 ) ( FIG . 12 ) performs the tile type MPD 
reproduce the data of the partial image . That is , it is possible file generation process ( FIG . 15 ) , the extended MPD can be 
to realize the adaptive supply of the data of the partial image . 35 generated ( the MPD is extended ) . Accordingly , even in this 

< Case of 1 File and Plurality of Tracks ( Reference by case , the delivery data generation device 101 can adaptively 
Track Reference and Extractor ) : MP4 File > deliver ( supply ) the data of the partial image to the delivery 

FIG . 49 is a diagram illustrating an example of the server 102 based on the DASH standard . That is , it is 
configuration of an MP4 file obtained by filing the bit stream possible to realize the adaptive supply of the data of the 
( bitstream7 ) having , for example , the tile ( Tile ) structure 40 partial image . 
illustrated in FIG . 6B . In the case of the example of FIG . 49 , The reproduction of the delivery data using the extended 
as in the examples of FIG . 41 and FIG . 45 , the bit streams MPD can also be performed as in the case of the first 
of the tiles are collected and considered as one file and the embodiment . For example , the terminal device 103 ( FIG . 
data of the tiles is further managed as one track . 13 ) can correctly analyze the extended MPD by performing 

In the case of the example of FIG . 41 , however , the 45 the delivery data generation process ( FIG . 16 ) and gain the 
reference relation of the data between the tracks is defined adaptive delivery ( supply ) of the data of the partial image by 
using the extractor . In the case of the example of FIG . 45 , the the delivery server 102 which is based on the DASH 
reference relation of the data between the tracks is defined standard . That is , it is possible to correctly acquire the data 
using the track reference . In the case of the example of FIG . of the partial image from the delivery server 102 and 
49 , however , the reference relation is defined using both of 50 reproduce the data of the partial image . That is , it is possible 
the extractor and the track reference . to realize the adaptive supply of the data of the partial image . 
More specifically , track 1 ( Track 1 ) refers to the infor - < Case of Plurality of Files and Plurality of Tracks ( Ref 

mation regarding track 2 ( Track 2 ) to track 5 ( Track 5 ) using erence by Track Reference and Extractor ) : MP4 File > 
the extractor as in the case of FIG . 41 . Further , track 2 ( Track FIG . 51 is a diagram illustrating an example of the 
2 ) to track 5 ( Track 5 ) refer to the information regarding 55 configuration of an MP4 file obtained by filing the bit stream 
track 1 ( Track 1 ) using the track reference as in the case of ( bitstream7 ) having , for example , the tile ( Tile ) structure 
FIG . 45 . illustrated in FIG . 6B . In the case of the example of FIG . 51 , 

That is , in track 1 ( Track 1 ) , as illustrated in FIG . 49 , the as in the examples of FIG . 43 and FIG . 47 , the bit streams 
parameter sets such as the video parameter set ( VPS ) , the of tiles are managed as mutually 16 different files . Since the 
sequence parameter set ( SPS ) , and the picture parameter set 60 tracks of the files are mutually different , the bit streams of 
( PPS ) , the actual data such as the SEI , the extractor for the tiles can also be said to be managed as mutually different 
referring to the data of the tiles of tracks 2 to 5 , and the like tracks . 
are stored . In the case of the example of FIG . 43 , however , the 

In track 2 ( Track 2 ) to track 5 ( Track 5 ) , as illustrated in reference relation of the data between the tracks is defined 
FIG . 49 , " prnt = 1 ” is defined as the track reference ( Track 65 using the extractor . In the case of the example of FIG . 47 , the 
Reference ) . This indicates that these tracks refer to track 1 . reference relation of the data between the tracks is defined 
That is , this indicates that the information ( the parameter using the track reference . In the case of the example of FIG . 
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41 
51 , however , the reference relation is defined using both of 13 ) can correctly analyze the extended MPD by performing 
the extractor and the track reference . the delivery data generation process ( FIG . 16 ) and gain the 
More specifically , the topmost MP4 file ( track 1 ( Track 1 ) ) adaptive delivery ( supply ) of the data of the partial image by 

in FIG . 51 refers to the information regarding the second to the delivery server 102 which is based on the DASH 
fifth MP4 files ( track 2 ( Track 2 ) to track ( Track 5 ) ) from the 5 standard . That is , it is possible to correctly acquire the data 
top of FIG . 51 using the extractor as in the case of FIG . 43 . of the partial image from the delivery server 102 and 
Further , the second to fifth MP4 files ( track 2 ( Track 2 ) to reproduce the data of the partial image . That is , it is possible 
track 5 ( Track 5 ) ) from the top of FIG . 51 refer to the to realize the adaptive supply of the data of the partial image . 
information regarding the topmost MP4 file ( track 1 ( Track < Case of 1 File and Plurality of Tracks ( Reference by 
1 ) ) in FIG . 51 using the track reference as in the case of FIG . 10 Track Reference and Extractor ) : MP4 File > 
47 . In the examples in which one MP4 file includes the 

In the topmost MP4 file ( track 1 ) , as illustrated in FIG . 51 , plurality of tracks , as described above in FIGS . 41 , 45 , and 
the parameter sets such as the video parameter set ( VPS ) , the 49 , the slice which is the actual data is stored for each tile 
sequence parameter set ( SPS ) , and the picture parameter set in the different track . However , when one MP4 file includes 
( PPS ) , the actual data such as the SEI , extractors ( Track 2 , 15 the plurality of tracks , the slices of the tiles can be collected 
Track 3 , Track 4 , and Track 5 ) of the bit streams of the tiles , and disposed in one track . The example of this case will be 
and the like are stored . The parameter sets , the extractors , described below with reference to FIG . 53 . 
and the like are managed for each sample by the sample FIG . 53 is a diagram illustrating an example of the 
entry ( Sample Entry ) . configuration of the MP4 file obtained by filing the bit 

As illustrated in FIG . 51 , in the second to fifth MP4 files 20 stream ( bitstream7 ) having , for example , the tile ( Tile ) 
( track 2 ( Track 2 ) to track 5 ( Track 5 ) ) from the top , structure illustrated in FIG . 6B . In the case of the example 
" prnt = 1 " is defined as the track reference ( Track Reference ) . of FIG . 53 , as in the examples of FIGS . 41 , 45 , and 49 , the 
This indicates that these tracks refer to track 1 . That is , this bit streams of the tiles are collected and considered as one 
indicates that the information ( the parameter sets and the MP4 file . Further , the tiles are managed in mutually different 
like ) regarding track 1 is referred to in accordance with the 25 tracks . In the MP4 file of FIG . 53 , however , the slices which 
track reference when any any tile ) of tracks 2 to 5 is are the actual data of the tiles are collected and stored in one 
reproduced track . 

In this way , it is possible to perform the reproduction of In the case of the example of FIG . 41 , the reference 
the topmost MP4 file ( track 1 ) in FIG . 51 ( reproduction of relation of the data between the tracks is defined using the 
the entire image ( 1920x1080 ) ) as in the case of FIG . 43 30 extractor . In the case of the example of FIG . 45 , the 
while reducing the redundancy as in the case of FIG . 47 . reference relation of the data between the tracks is defined 

As in the case of FIG . 39 , in each of the second to fifth using the track reference . In the case of the example of FIG . 
MP4 files ( track 2 ( Track 2 ) to track 5 ( Track 5 ) ) from the 53 , on the other hand , as in the example of FIG . 49 , both of 
top , the tile region group entry ( TileRegionGroupEntry ) is the extractor and the track reference are used . However , a 
defined . That is , one tile is defined in each track . 35 method of using the extractor and the track reference differs 

The file names of the MP4 files in FIG . 51 are assumed from the case of FIG . 49 . 
to be bitstream _ base . mp4 , bitstream _ tilel . mp4 , More specifically , in track 1 ( Track 1 ) which is a base 
bitstream _ tile2 . mp4 , bitstream _ tile3 . mp4 , and track , as illustrated in FIG . 53 , the parameter sets such as the 
bitstream _ tile4 . mp4 in order from the top . video parameter set ( VPS ) , the sequence parameter set 

< Case of Plurality of Files and Plurality of Tracks ( Ref - 40 ( SPS ) , and the picture parameter set ( PPS ) and the actual 
erence by Track Reference and Extractor ) : MPD > data such as the SEI are stored . The parameter sets such as 
Even in the MPD of this case , as in the case of the the video parameter set ( VPS ) , the sequence parameter set 

reference by the extractor , as described above , the supple - ( SPS ) , and the picture parameter set ( PPS ) are managed for 
mental property ( SupplementalProperty ) or the essential each sample by a sample entry ( Sample Entry ) . Further , in 
property ( EssentialProperty ) of the adaptation set ( Adapta - 45 track 1 ( Track 1 ) , slices 1 to 4 which are actual data of the 
tionSet ) is extended . The example is illustrated in FIG . 52 . tiles of HEVC and the like are stored . 

That is , as illustrated in FIG . 52 , in this case , the MP4 file Here , track 2 ( Track 2 ) to track 5 ( Track 5 ) have both of 
can be managed by the MPD as in the examples of FIG . 44 the extractor and the track reference for referring to the 
and FIG . 48 . information regarding track 1 ( Track 1 ) . 

< Case of Plurality of Files and Plurality of Tracks ( Ref - 50 In other words , in track 2 ( Track 2 ) to track 5 ( Track 5 ) , 
erence by Track Reference and Extractor ) : Use of MPD > as illustrated in FIG . 53 , " prnt = 1 ” is defined as the track 

The generation of the extended MPD can be performed as reference ( Track Reference ) . This indicates that these tracks 
in the case of the first embodiment . For example , when the refer to track 1 . That is , this indicates that the information 
delivery data generation device 101 ( FIG . 12 ) performs the ( the parameter sets and the like ) regarding track 1 is referred 
delivery data generation process ( FIG . 14 ) and the tile type 55 to in accordance with the track reference when any ( any tile ) 
MPD generation unit 141 ( the tile type image information of tracks 2 to 5 is reproduced . 
generation unit 124 ) ( FIG . 12 ) performs the tile type MPD In each of track 2 ( Track 2 ) to track 5 ( Track 5 ) , “ ext ” 
file generation process ( FIG . 15 ) , the extended MPD can be is defined as an extractor . That is , slice 1 of track 1 is referred 
generated ( the MPD is extended ) . Accordingly , even in this to in accordance with the extractor , for example , the tile of 
case , the delivery data generation device 101 can adaptively 60 track 2 is reproduced . Similarly , slice 2 of track 1 is referred 
deliver ( supply ) the data of the partial image to the delivery to when the tile of track 3 is reproduced . Further , slice 3 of 
server 102 based on the DASH standard . That is , it is track 1 is referred to when the tile of track 4 is reproduced , 
possible to realize the adaptive supply of the data of the and slice 4 of track 1 is referred to when the tile of track 5 
partial image . is reproduced . 

The reproduction of the delivery data using the extended 65 In this way , only track 1 may be reproduced when an 
MPD can also be performed as in the case of the first entire image ( 1920x1080 ) is reproduced , and it is possible to 
embodiment . For example , the terminal device 103 ( FIG . reduce a load when the entire image is reproduced . 
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As in the cases of FIGS . 39 , 41 , 43 , 45 , 47 , 49 , and 51 , the Further , the slices which are the actual data of the tiles are 
tile region group entry ( TileRegionGroupEntry ) is defined in collected and stored in track 1 ( Track 1 ) which is a base 
each of track 2 ( Track 2 ) to track 5 ( Track 5 ) . That is , one 
tile is defined for each track . The definition is the same as the In the case of the example of FIG . 41 , the reference 
case of each track in FIGS . 41 , 43 , 45 , 47 , 49 , and 51 ( the 5 relation of the data between the tracks is defined using the 
case of each tile in FIG . 39 ) . extractor . In the case of the example of FIG . 45 , the 

The file name of this MP4 file is assumed to be bit reference relation of the data between the tracks is defined 
stream . mp4 . using the track reference . In the case of the example of FIG . < Case of 1 File and Plurality of Tracks ( Reference by 55 , on the other hand , as in the example of FIG . 49 , both of 
Track Reference and Extractor ) : MPD > the extractor and the track reference are used . However , a The MPD of the MP4 in FIG . 53 is illustrated in FIG . 54 . method of using the extractor and the track reference differs Even in the MPD , the same extension as the MPDs in FIGS . 
42 , 46 , and 50 corresponding to the MP4 files in FIGS . 41 , from the case of FIG . 49 in a way similar to the case of FIG . 
45 , and 49 is performed . That is , the supplemental property 
( SupplementalProperty ) or the essential property ( Essential - 15 More specifically , in track 1 ( Track 1 ) as illustrated in 
Property ) of the adaptation set ( AdaptationSet ) is extended . FIG . 55 , the parameter sets such as the video parameter set 

The MPD in FIG . 54 has basically the same configuration ( VPS ) , the sequence parameter set ( SPS ) , and the picture 
as the MPDs in FIGS . 42 , 46 , and 50 . However , the MPD in parameter set ( PPS ) and the actual data such as the SEI are 
FIG . 54 differs from the MPDs in that an ID is stored in each stored . Further , in track 1 ( Track 1 ) , slices 1 to 4 which are 
representation ( Representation ) . In the representation ( Rep - 20 actual data of the tiles of HEVC are stored . Here , track 2 
resentation ) located at the top in FIG . 54 , an ID ( bs ) ( Track 2 ) to track 5 ( Track 5 ) have both of the extractor and 
indicating a base track is stored . In the second representation the track reference for referring to the information regarding 
( Representation ) from the top , an ID ( t11 ) indicating the ID track 1 ( Track 1 ) . 
of tile 1 is stored . Similarly , in the third to fifth representa - In other words , in track 2 ( Track 2 ) to track 5 ( Track 5 ) , 
tions ( Representation ) , IDs ( t12 to t14 ) indicating the IDs of 25 as illustrated in FIG . 55 , " prnt = 1 ” is defined as the track 
tiles 2 to 4 are stored reference ( Track Reference ) . This indicates that these tracks 

Further , in the second representation from the top , an ID refer to track 1 . That is , this indicates that the information 
( dependencyid = bs ) indicating a track dependent on the base ( the parameter sets and the like ) regarding track 1 is referred track is stored . Similarly , in each of the third to fifth to in accordance with the track reference when any ( any tile ) representations ( Representation ) , the ID ( dependencyid = bs ) 30 of 30 of tracks 2 to 5 is reproduced . indicating the track dependent on the base track is stored . In each of track 2 ( Track 2 ) to track 5 ( Track 5 ) , “ ext1 " The MP4 file in FIG . 53 can be managed by the MPD in is defined as an extractor . That is , slice 1 of track 1 is referred FIG . 54 . 

< Case of Plurality of Files and Plurality of Tracks ( Ref to in accordance with the extractor , for example , the tile of 
erence by Track Reference and Extractor ) : Use of MPD > 35 track 2 is reproduced . Similarly , slice 2 of track 1 is referred 

The generation of the extended MPD can be performed as to when the tile of track 3 is reproduced . Further , slice 3 of 
in the case of the first embodiment . For example , when the track 1 is referred to when the tile of track 4 is reproduced , 
delivery data generation device 101 ( FIG . 12 ) performs the and slice 4 of track 1 is referred to when the tile of track 5 
delivery data generation process ( FIG . 14 ) and the tile type is reproduced . 
MPD generation unit 141 ( the tile type image information 40 In this way , only track 1 may be reproduced when an 
generation unit 124 ) ( FIG . 12 ) performs the tile type MPD entire image ( 1920x1080 ) is reproduced , and it is possible to 
file generation process ( FIG . 15 ) , the extended MPD can be reduce a load when the entire image is reproduced . 
generated ( the MPD is extended ) . Accordingly , even in this Also in FIG . 55 , as in the cases of FIGS . 39 , 41 , 43 , 45 , 
case , the delivery data generation device 101 can adaptively 47 , 49 , 51 , and 53 , the tile region group entry ( TileRegion 
deliver ( supply ) the data of the partial image to the delivery 45 GroupEntry ) is defined in each of track 2 ( Track 2 ) to track 
server 102 based on the DASH standard . That is , it is 5 ( Track 5 ) . That is , one tile is defined for each track . Its 
possible to realize the adaptive supply of the data of the content is the same as FIG . 39 , etc . 
partial image . In this way , the MP4 file in FIG . 55 has the same basic 

The reproduction of the delivery data using the extended configuration as the MP4 file in FIG . 53 except that the MP4 
MPD can also be performed as in the case of the first 50 files O files separated in the example of FIG . 53 are collected as one embodiment . For example , the terminal device 103 ( FIG . MP4 file . 13 ) can correctly analyze the extended MPD by performing The file names of the MP4 files in FIG . 55 are assumed the delivery data generation process ( FIG . 16 ) and gain the to be bitstream _ base . mp4 , bitstream _ tilel . mp4 , adaptive delivery ( supply ) of the data of the partial image by bitstream _ tile2 . mp4 , the delivery server 102 which is based on the DASH 55 and bitstream _ tile3 . mp4 , 
standard . That is , it is possible to correctly acquire the data bitstream _ tile4 . mp4 in order from the top . 
of the partial image from the delivery server 102 and < Case of Plurality of Files and Plurality of Tracks ( Ref 
reproduce the data of the partial image . That is , it is possible erence by Track Reference and Extractor ) : MPD > 
to realize the adaptive supply of the data of the partial image . Even in the MPD of the MP4 file in FIG . 55 , as in the 

< Case of Plurality of Files and Plurality of Tracks ( Ref - 60 above - described cases of the reference by the extractor , the 
erence by Track Reference and Extractor ) : MP4 File > supplemental property ( SupplementalProperty ) or the essen 

FIG . 55 is a diagram illustrating an example of the tial property ( EssentialProperty ) of the adaptation set ( Adap 
configuration of the MP4 file obtained by filing the bit tationSet ) is extended . The example is illustrated in FIG . 56 . 
stream ( bitstream7 ) having , for example , the tile ( Tile ) The MPD in FIG . 56 has the same configuration as the MPD 
structure illustrated in FIG . 6B . In the case of the example 65 in FIG . 54 . 
of FIG . 55 , as in the examples of FIGS . 43 , 47 , and 51 , the The MP4 file in FIG . 55 can be managed by the MPD in 
tracks of the tiles are considered to be different MP4 files . FIG . 56 . 
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< Case of Plurality of Files and Plurality of Tracks ( Ref - drives a removable medium 521 such as a magnetic disk , an 
erence by Track Reference and Extractor ) : Use of MPD > optical disc , a magneto - optical disc , or a semiconductor 

The generation of the extended MPD can be performed as memory . 
in the case of the first embodiment . For example , when the In the computer having the above - described configura 
delivery data generation device 101 ( FIG . 12 ) performs the 5 tion , for example , the CPU 501 performs the above - de 
delivery data generation process ( FIG . 14 ) and the tile type scribed processes by loading a program stored in the storage 
MPD generation unit 141 ( the tile type image information unit 513 to the RAM 503 via the input and output interface 
generation unit 124 ) ( FIG . 12 ) performs the tile type MPD 510 and the bus 504 and executing the program . The RAM 
file generation process ( FIG . 15 ) , the extended MPD can be 503 also appropriately stores data necessary for the CPU 501 
generated ( the MPD is extended ) . Accordingly , even in this 10 to perform various processes . 
case , the delivery data generation device 101 can adaptively For example , a program executed by the computer ( the 

CPU 501 ) can be recorded in the removable medium 521 deliver ( supply ) the data of the partial image to the delivery such as a package medium to be applied . In this case , by server 102 based on the DASH standard . That is , it is mounting the removable medium 521 on the drive 515 , the possible to realize the adaptive supply of the data of the 15 program can be installed in the storage unit 513 via the input partial image . and output interface 510 . The reproduction of the delivery data using the extended The program can also be supplied via a wired or wireless MPD can also be performed as in the case of the first transmission medium such as a local area network , the 
embodiment . For example , the terminal device 103 ( FIG . Internet , or digital satellite broadcast . In this case , the 
13 ) can correctly analyze the extended MPD by performing 20 program can be received by the communication unit 514 to 
the delivery data generation process ( FIG . 16 ) and gain the be installed in the storage unit 513 . 
adaptive delivery ( supply ) of the data of the partial image by Further , the program can also be installed in advance in 
the delivery server 102 which is based on the DASH the ROM 502 or the storage unit 513 . 
standard . That is , it is possible to correctly acquire the data Programs executed by the computer may be programs 
of the partial image from the delivery server 102 and 25 which are processed chronologically in the order described 
reproduce the data of the partial image . That is , it is possible in the present specification or may be programs which are 
to realize the adaptive supply of the data of the partial image processed at necessary timings , for example , in parallel or 

In this way , in the examples of FIGS . 53 to 56 , the partial when called . 
image information includes the track reference and the In the present specification , steps describing a program 
extractor , the track reference and the extractor are stored in 30 recorded in a recording medium include not only processes 
the tracks corresponding to the plurality of partial images , which are performed chronologically in the described order 
and the tracks storing the slices of the partial images are but also processes which are performed in parallel or indi 
referred to . vidually but not chronologically . 

The application scope of the present technology can be 35 7 . Seventh Embodiment applied to any information processing devices that supply or 
receive partial images . < Application of Multi - View Image Encoding and Multi 

View Image Decoding > 
6 . Sixth Embodiment Multi - view image encoding and multi - view image decod 

40 ing can be applied as schemes for image encoding and image < Computer > decoding related to the above - described series of processes . 
The above - described series of processes can also be FIG . 58 illustrates an example of a multi - view image coding 

performed by hardware and can also be performed by scheme . 
software . When the series of processes is performed by As illustrated in FIG . 58 , a multi - view image includes 
software , a program of the software is installed in a com - 45 images having a plurality of views . The plurality of views of 
puter . Here , the computer includes a computer embedded in the multi - view image include a base view for which encod 
dedicated hardware and , for example , a general personal ing / decoding is performed using only the image of its own 
computer capable of various functions through installation view without using images of other views and non - base 
of various programs . views for which encoding / decoding is performed using 

FIG . 57 is a block diagram illustrating an example of a 50 images of other views . In a non - base view , the image of the 
hardware configuration of the computer performing the base view may be used , and the image of the other non - base 
above - described series of processes according to a program . view may be used . 

In a computer 500 illustrated in FIG . 57 , a central pro - In delivery of the multi - view image as in FIG . 58 , the 
cessing unit ( CPU ) 501 , a read - only memory ( ROM ) 502 , method of each embodiment described above may be 
and a random access memory ( RAM ) 503 are connected 55 applied . In this way , it is also possible to realize the adaptive 
mutually via a bus 504 . supply of the data of the partial images in regard to the 

An input and output interface 510 is also connected to the multi - view image . 
bus 504 . An input unit 511 , an output unit 512 , a storage unit Further , information necessary to encode and decode the 
513 , a communication unit 514 , and a drive 515 are con - flags or the parameters ( for example , the VPS , the SPS , and 
nected to the input and output interface 510 . 60 the like as coding information used in the method of each 

The input unit 511 is formed by , for example , a keyboard , embodiment described above may be shared between encod 
a mouse , a microphone , a touch panel , or an input terminal . ing and decoding of each view . In this way , it is possible to 
The output unit 512 is formed by , for example , a display , a suppress transmission of redundant information and sup 
speaker , or an output terminal . The storage unit 513 is press a reduction in coding efficiency . 
formed by , for example , a hard disk , a RAM disk , or a 65 < Multi - View Image Encoding Device > 
non - volatile memory . The communication unit 514 is FIG . 59 is a diagram illustrating a multi - view image 
formed by , for example , a network interface . The drive 515 encoding device which performs the above - described multi 
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view image encoding . As illustrated in FIG . 59 , the multi used without using information regarding other layers at the 
view image encoding device 600 has an encoding unit 601 , time of encoding and decoding and non - base layers ( also 
an encoding unit 602 , and a multiplexing unit 603 . referred to as enhancement layers ) in which the information 

The encoding unit 601 encodes a base view image to regarding the other layers can be used at the time of 
generate a base view image encoded stream . The encoding 5 encoding and decoding . In the non - base layers , the infor 
unit 602 encodes a non - base view image to generate a mation regarding the base layer can also be used and the 
non - base view image encoded stream . The multiplexing unit information regarding the other non - base layers can also be 
603 multiplexes the base view image encoded stream gen - used . 
erated by the encoding unit 601 and the non - base view The layered image encoding is a process of encoding such 
image encoded stream generated by the encoding unit 602 to 10 a layered image . For example , the image of the base layer is 
generate a multi - view image encoded stream . encoded using only the information regarding the base layer 

For example , the multi - view image encoding device 600 to generate encoded data of the base layer . For example , the 
may be applied as the image encoding unit 122 ( which is one images of the non - base layers are encoded using the infor 
encoding processing unit of the image encoding unit ) ( FIG . mation regarding the base layer and the information regard 
12 ) of the delivery data generation device 101 ( FIG . 11 ) . In 15 ing the non - base layers , and encoded data of the non - base 
this way , it is also possible to apply the method of each layers is generated . 
embodiment described above to delivery of the multi - view The layered image decoding is a process of decoding the 
image , and thus it is possible to realize adaptive supply of encoded data subjected to the layered image encoding and 
the data of the partial images . generating a decoded image of any layer . For example , the 

< Multi - View Image Decoding Device > 20 encoded data of the base layer is decoded to generate a 
FIG . 60 is a diagram illustrating a multi - view image decoded image of the base layer . For example , the encoded 

decoding device which performs the above - described multi data of the base layer is decoded , and the encoded data of the 
view image decoding . As illustrated in FIG . 60 , the multi non - base layers is decoded using the information regarding 
view image decoding device 610 has a demultiplexing unit the base layer to generate decoded images of the non - base 
611 , a decoding unit 612 , and another decoding unit 613 . 25 layers . 

The demultiplexing unit 611 demultiplexes the multi - In this way , the encoded data is divided and generated for 
view image encoded stream obtained by multiplexing the each layer through the layered encoding . Therefore , at the 
base view image encoded stream and the non - base view time of decoding , the encoded data of all the layers may not 
image encoded stream to extract the base view image necessarily be necessary , and only the encoded data of a 
encoded stream and the non - base view image encoded 30 layer necessary to obtain a desired decoded image may be 
stream . The decoding unit 612 decodes the base view image obtained . Accordingly , it is possible to suppress an increase 
encoded stream extracted by the demultiplexing unit 611 to in a transmission amount of the data from an encoding side 
obtain the base view image . The decoding unit 613 decodes to a decoding side . 
the non - base view image encoded stream extracted by the Any information of another layer used for the encoding 
demultiplexing unit 611 to obtain the non - base view image . 35 and the decoding can be used . However , for example , an 

For example , the multi - view image decoding device 610 image ( for example , a decoded image ) may be used . For 
may be applied as the image decoding unit 155 ( one decod example , prediction between layers may be performed using 
ing processing unit of the image decoding unit ) of the the image of another layer . In this way , it is possible to 
terminal device 103 ( FIG . 11 ) . In this way , it is also possible reduce redundancy between the layers . In particular , it is 
to apply the method of each embodiment described above to 40 possible to suppress an increase in the encoding amount of 
delivery of the multi - view image , and thus it is possible to the non - base layer . The use of the information between the 
realize adaptive supply of the data of the partial images . layers ( for example , prediction between the layers ) may be 

performed in all of the pictures of a moving image . As 
Eighth Embodiment illustrated in FIG . 61 , the use of the information may be 

45 performed in some of the pictures . 
< Application of Layered Image Encoding / Layered Image As described above , the qualities of the images of the 

Decoding > layers of the layered image are mutually different for the 
The series of processes described above can be applied to predetermined parameters having the scalability . That is , by 

layered image encoding / layered image decoding ( scalable performing the layered image encoding and the layered 
encoding / scalable decoding ) . FIG . 61 illustrates an example 50 image decoding on the layered image , it is possible to easily 
of a layered image coding scheme . obtain images with various qualities according to situations . 

Layered image encoding ( scalable encoding ) involves Any setting can be performed on the quality of each layer . 
dividing an image into a plurality of layers ( multi - layered ) However , in general , the quality of the image of the base 
and performing encoding for each layer so that image data layer is set to be lower than the quality of the image of the 
can have scalability with respect to a predetermined param - 55 enhancement layer using the information regarding the base 
eter . Layered image decoding ( scalable decoding ) is decod layer . 
ing that corresponds to the layered image encoding . For example , image compression information ( encoded 

The layering of the image is a parameter related to the data ) regarding only the base layer may be transmitted to a 
image and is performed by changing predetermined param - terminal such as a mobile telephone with a low processing 
eters having scalability . That is , as illustrated in FIG . 61 , an 60 ability , and image compression information ( encoded data ) 
image subjected to the layering ( layered image ) is config - regarding the enhancement layer in addition to the base layer 
ured to include a plurality of images of which the values of may be transmitted to a terminal such as a television or a 
the predetermined parameters with the scalability are mutu personal computer with a high processing ability . 
ally different . Each image of the plurality of images is In general , the load of a process of reproducing an image 
considered to be a layer . 65 with low quality is less than that of a process of reproducing 

The plurality of layers of the layered image include a base an image with high quality . Accordingly , by performing the 
layer in which only information regarding the own layer is transmission in this way , it is possible to allow each terminal 
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to perform a reproduction process according to the ability , is an example and each picture can be layered into any 
for example , to allow a terminal with a low processing number of layers . Any bit depth of each layer can also be 
ability to reproduce a moving image with low quality and used and is not limited to the above - described example . 
allow a terminal with a high processing ability to reproduce For example , the base layer may be assumed to be a 
a moving image with high quality . That is , it is possible to 5 standard dynamic range ( SDR ) image with a standard 
allow terminals with more varied processing abilities to dynamic range and the enhancement layer may be assumed 
reproduce a moving image normally ( without failure ) . As to be a high dynamic range ( HDR ) image with a broader 
described above , only the encoded data of a necessary layer d ynamic range . The SDR image may be assumed to be , for 
may be transmitted to each terminal . Therefore , it is possible example , image data with integer precision of 8 bits or 16 
to suppress an increase in a data amount transmission 10 bits and the HDR image may be assumed to be , for example , 
amount ) of the encoded data to be transmitted . Further , as image data with floating - point precision of 32 bits . 
described above , by using the information regarding the As the parameter having the scalable property , for 
other layers , it is possible to suppress the increase in the example , a chroma format can also be used ( chroma scal 
encoding amount . In the case of the layered encoding and ability ) . In the case of the chroma scalability , the chroma 
the layered decoding , the delivery of the data according to 15 format differs for each layer . For example , the base layer 
a terminal can be realized without a transcoding process . may be formed by a component image with a 4 : 2 : 0 format 

In the delivery of the layered image as in FIG . 61 , the and the enhancement layer may be formed by a component 
method of each embodiment described above may be image with a 4 : 2 : 2 format . Of course , this number of layers 
applied . In this way , it is possible to realize the adaptive is an example and each picture can be layered into any 
supply of the data of the partial image even in the layered 20 number of layers . Any chroma format of each layer can also 
image . be used and is not limited to the above - described example . 

Further , the information necessary to encode and decode As the parameter having the scalable property , for 
the flags or the parameters ( for example , the VPS , the SPS , example , a color gamut may be used . For example , the color 
and the like as coding information ) used in the method of gamut of the enhancement layer may be configured to 
each embodiment described above may be shared between 25 include the color gamut of the base layer ( that is , broader 
encoding and decoding of each layer . In this way , it is than the color gamut of the base layer ) . 
possible to suppress transmission of redundant information < Layered Image Encoding Device > 
and suppress a reduction in coding efficiency . FIG . 65 is a diagram illustrating a layered image encoding 

< Scalable Parameters > device which performs the above - described layered image 
In the layered image encoding and the layered image 30 encoding . The layered image encoding device 620 has an 

decoding ( scalable encoding and scalable decoding ) , any encoding unit 621 , another encoding unit 622 , and a multi 
parameter having the scalability can be used . For example , plexing unit 623 as illustrated in FIG . 65 . 
a spatial resolution illustrated in FIG . 62 may be assumed to The encoding unit 621 encodes a base layer image to 
be the parameter ( spatial scalability ) . In the case of the generate a base layer image encoded stream . The encoding 
spatial scalability , a spatial resolution that is , the number of 35 unit 622 encodes a non - base layer image to generate a 
pixels of a picture ) differs for each layer . In the example of non - base layer image encoded stream . The multiplexing unit 
FIG . 62 , each picture is layered into two layers , a base layer 623 multiplexes the base layer image encoded stream gen 
with a low resolution and an enhancement layer with a high e rated by the encoding unit 621 and the non - base layer 
resolution . Of course , this number of layers is an example image encoded stream generated by the encoding unit 622 to 
and each picture can be layered into any number of layers . 40 generate a layered image encoded stream . 
As the parameter having such a scalable property , for For example , the layered image encoding device 620 may 

example , a temporal resolution may be applied , as illustrated be applied as the image encoding unit 122 ( which is one 
in FIG . 63 ( temporal scalability ) . In the case of the temporal encoding processing unit of the image encoding unit ) ( FIG . 
scalability , a temporal resolution ( that is , a frame rate ) differs 12 ) of the delivery data generation device 101 ( FIG . 11 ) . In 
for each layer . In the case of the example of FIG . 63 , a 45 this way , it is also possible to apply the method of each 
picture is layered into three layers , a layer with a low frame embodiment described above to delivery of the layered 
rate ( 7 . 5 fps ) , a layer with an intermediate frame rate ( 15 image , and thus it is possible to realize adaptive supply of 
fps ) , and a layer with a high frame rate ( 30 fps ) . Of course , the data of the partial images . 
this number of layers is an example and each picture can be < Layered Image Decoding Device > 
layered into any number of layers . 50 FIG . 66 is a diagram illustrating a layered image decoding 
As the parameter having such a scalable property , for device which performs the above - described layered image 

example , a signal - to - noise ratio ( SNR ) may be applied , as decoding . The layered image decoding device 630 has a 
illustrated in FIG . 64 ( SNR scalability ) . In the case of the demultiplexing unit 631 , a decoding unit 632 , and another 
SNR scalability , the SN ratio differs for each layer . In the decoding unit 633 as illustrated in FIG . 66 . 
case of the example of FIG . 64 , each picture is layered into 55 The demultiplexing unit 631 demultiplexes the layered 
two layers , a base layer with a low SNR and an enhancement image encoded stream obtained by multiplexing the base 
layer with a high SNR . Of course , this number of layers is layer image encoded stream and the non - base layer image 
an example and each picture can be layered into any number encoded stream to extract the base layer image encoded 
of layers . stream and the non - base layer image encoded stream . The 

The parameter having such a scalable property may , of 60 decoding unit 632 decodes the base layer image encoded 
course , be a parameter other than the above - described stream extracted by the demultiplexing unit 631 to obtain the 
examples . For example , a bit depth can also be used as the base layer image . The decoding unit 633 decodes the non 
parameter having such a scalable property ( bit - depth scal base layer image encoded stream extracted by the demulti 
ability ) . In the case of the bit - depth scalability , a bit depth plexing unit 631 to obtain the non - base layer image . 
differs for each layer . For example , the base layer may be 65 For example , the layered image decoding device 630 may 
formed by an 8 - bit image and the enhancement layer may be be applied as the image decoding unit 155 ( one decoding 
formed by a 10 - bit image . Of course , this number of layers processing unit of the image decoding unit ) of the terminal 
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device 103 ( FIG . 11 ) . In this way , it is also possible to apply generate an image of a graphical user interface ( GUI ) such 
the method of each embodiment described above to delivery as a menu , a button , or a cursor and superimpose the image 
of the layered image , and thus it is possible to realize on an image displayed by the display unit 906 . 
adaptive supply of the data of the partial images . The audio signal processing unit 907 performs a repro 

The image encoding device and the image decoding 5 duction process such as D - to - Aconversion and amplification 
device according to the above - described embodiments can on the audio data input from the decoder 904 and outputs 
be applied to various electronic devices such as a transmitter audio from the speaker 908 . For example , the audio signal 
or a receiver in delivery of satellite broadcast , a wired processing unit 907 can also reproduce audio data supplied 
broadcast such as a cable TV , or the Internet and delivery to from the outside via the reception unit 913 and output the 
a terminal by cellular communication , a recording device 10 audio from the speaker 908 . For example , the audio signal 
recording an image in a medium such as an optical disc , a processing unit 907 can also generate audio by executing an 
magnetic disk , or a flash memory , or a reproduction device application supplied from the outside via the reception unit 
reproducing an image from the storage medium . Hereinafter , 913 and output the audio from the speaker 908 . 
two application examples will be described . In the reproduction of the audio data and the generation of 

15 the audio , the audio signal processing unit 907 can also 
9 . Application Examples perform , for example , an additional process such as noise 

removal on the audio to be output from the speaker 908 . 
First Application Example : Television Receiver The external interface unit 909 is an interface for con 

necting the television device 900 to an external device or a 
FIG . 67 is a block diagram illustrating an example of a 20 network . The external device may be any electronic device , 

schematic configuration of a television device to which the such as a computer , an externally attached hard disk drive 
above - described embodiments are applied . A television ( HDD ) connected via a communication cable of a predeter 
device 900 includes an antenna 901 , a tuner 902 , a demul mined standard such as Universal Serial Bus ( USB ) or 
tiplexer 903 , a decoder 904 , a video signal processing unit IEEE1394 , an externally attached optical disc drive , or a 
905 , a display unit 906 , an audio signal processing unit 907 , 25 network attached storage ( NAS ) , as long as the device can 
and a speaker 908 . The television device 900 further transmit and receive information to and from the television 
includes an external interface ( I / F ) unit 909 , a control unit device 900 . 
910 , a user interface ( I / F ) unit 911 , and a bus 912 . The A network is a communication network serving as a 
television device 900 further includes an MP4 processing communication medium . The network may be any commu 
unit 914 and an MPEG - DASH processing unit 915 . 30 nication network , a wired communication network , a wire 

The tuner 902 extracts a signal of a desired channel ( tuned less communication network , or both . For example , the 
channel ) from a broadcast wave signal received via the network may be a wired local area network ( LAN ) , a 
antenna 901 and demodulates the extracted signal . The tuner wireless LAN , a public telephone line network , a wide area 
902 outputs an encoded bit stream obtained through the communication network for a wireless moving object such 
demodulation to the demultiplexer 903 . 35 as a so - called 3G network or 4G network , or the Internet for 

The demultiplexer 903 demultiplexes a video stream and wireless moving objects , or a combination thereof . The 
an audio stream of a viewing target program from the network may be a single communication network or a 
encoded bit stream and outputs the demultiplexed streams to plurality of communication networks . For example , the 
the decoder 904 . The demultiplexer 903 extracts auxiliary network may be configured by a plurality of communication 
data such as an electronic program guide ( EPG ) from the 40 networks mutually connected via servers , relay devices , or 
encoded bit stream and supplies the extracted data to the the like . For example , a part or all of the network may be 
control unit 910 . When the encoded bit stream is subjected configured by a communication cable of a predetermined 
to scrambling , the demultiplexer 903 may perform descram standard , such as a Universal Serial Bus ( USB ) cable or a 
bling on the encoded bit stream . High - Definition Multimedia Interface ( HDMI : registered 

The decoder 904 decodes the video stream and the audio 45 trademark ) cable . For example , a part or all of the network 
stream input from the demultiplexer 903 . The decoder 904 may be configured by a method which is based on a 
performs the decoding using the MP4 processing unit 914 or predetermined standard such as an ad hoc mode of Institute 
the MPEG - DASH processing unit 915 , as necessary . The of Electrical and Electronic Engineers ( IEEE ) 802 . 11 wire 
decoder 904 outputs video data generated through the less LAN , optical communication of infrared rays such as 
decoding process to the video signal processing unit 905 . 50 InfraRed Data Association ( IrDA ) or the like , or Bluetooth 
The decoder 904 outputs audio data generated through the ( registered trademark ) , or may be configured by wireless 
decoding process to the audio signal processing unit 907 . communication of a unique communication scheme . 

The video signal processing unit 905 reproduces the video In addition to the television device 900 , another device 
data input from the decoder 904 and causes the display unit ( external device ) or the like can be connected to the network . 
906 to display an image . For example , the video signal 55 The television device 900 can perform communication 
processing unit 905 can also reproduce video data supplied ( transmit and receive information ) with the external device 
from the outside via a reception unit 913 and cause the via the network . 
display unit 906 to display the image . For example , the video The external interface unit 909 can receive an encoded bit 
signal processing unit 905 can also generate an image by stream supplied from an external device via a communica 
executing an application supplied from the outside via the 60 tion cable or a network . When the external interface unit 909 
reception unit 913 and cause the display unit 906 to display receives the encoded bit stream , the external interface unit 
the image . 909 supplies the encoded bit stream to the demultiplexer 903 

In the reproduction of the video data or the generation of via the bus 912 . 
the image , the video signal processing unit 905 can also The demultiplexer 903 processes the encoded bit stream 
perform , for example , an additional process such as noise 65 as in the encoded bit stream supplied from the tuner 902 to 
removal on the image displayed by the display unit 906 . For d emultiplex a video stream and an audio stream , extract 
example , the video signal processing unit 905 can also auxiliary data such as EPG , or perform descrambling . In this 
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way , the television device 900 can receive a broadcast wave 915 . The MPEG - DASH processing unit 915 analyzes the 
signal including the encoded bit stream and can also receive supplied MPD and acquires desired image data based on the 
the encoded bit stream transmitted via a network , decode the MPD . For example , when the MP4 file including the 
encoded bit stream , and output the video or the audio . encoded data obtained by encoding the image data is man 

That is , the antenna 901 or the external interface unit 909 5 aged by the MPD , the MPEG - DASH processing unit 915 
functions as a reception unit in the television device 900 . acquires the MP4 file corresponding to a desired image 

The television device 900 can also transmit information to based on the MPD , decodes the encoded data included in the 
an external device via the external interface unit 909 . This MP4 file , and supplies the image data obtained through the 
information is arbitrary . For example , the information may decoding to the decoder 904 . The decoder 904 supplies the 
be a request for content such as a video or audio , information 10 image data to the video signal processing unit 905 . 
regarding a communication function of the television device As a process of the MPEG - DASH processing unit 915 , 
900 necessary to establish communication , or information the method of each embodiment described above may be 
regarding a decoding function , an image display function , an applied . That is , the MPEG - DASH processing unit 915 may 
audio output function of the television device 900 . The include the MPD acquisition unit 151 to the tile image 
television device 900 may also transmit an encoded bit 15 combination unit 156 ( each processing unit other than the 
stream received via the antenna 901 to an external device via display unit 157 in FIG . 13 ) of the terminal device 103 ( FIG . 
the external interface unit 909 . That is , the external interface 11 ) . The MPEG - DASH processing unit 915 analyzes the 
unit 909 may function as a transmission unit in the television MPD , acquires the MP4 file including the data of the tiles 
device 900 . included in a desired range via the decoder 904 or the like , 

The control unit 910 is connected with the user interface 20 extracts and decodes the encoded data of the tiles , appro 
unit 911 . The user interface unit 911 is configured as a priately combines the obtained image data ( tile images ) of 
manipulating switch or a remotely controlled signal recep - the tiles to generate image data in the desired range , and 
tion unit , and supplies an operation signal to the control unit supplies the image data to the decoder 904 . In this way , the 
910 according to a user operation . MPEG - DASH processing unit 915 can process the various 

The control unit 910 is configured using a CPU , a 25 MP4 files described in the embodiments to obtain desired 
memory , and the like . The memory stores programs image data . That is , the television device 900 can realize the 
executed by the CPU , various kinds of data necessary for the adaptive supply of the data of the partial images . 
CPU to perform processes , EPG data , data acquired through 
the external interface unit 909 . The programs stored in the Second Embodiment : Mobile Telephone 
memory are read and executed by the CPU at predetermined 30 
timings such as when the television device 900 is turned on . FIG . 68 illustrates a schematic configuration of a mobile 
By executing the programs , the CPU controls the respective telephone to which the present disclosure is applied . The 
units so that the television device 900 is operated according mobile telephone 920 has a communication unit 922 , an 
to user operations . audio codec 923 , a camera unit 926 , an image processing 
Note that , in the television device 900 , a bus 912 is 35 unit 927 , a demultiplexing unit 928 , a recording and repro 

provided to connect the tuner 902 , the demultiplexer 903 , duction unit 929 , a display unit 930 , and a control unit 931 . 
the video signal processing unit 905 , the audio signal The constituent elements are connected to one another by a 
processing unit 907 , the external interface unit 909 , and the bus 933 . 
like with the control unit 910 . In addition , an antenna 921 is connected to the commu 
When a video stream received via the antenna 901 or the 40 nication unit 922 , and a speaker 924 and a microphone 925 

external interface unit 909 is an MP4 file , the decoder 904 are connected to the audio codec 923 . Further , an operation 
supplies the MP4 file to the MP4 processing unit 914 . The unit 932 is connected to the control unit 931 . 
MP4 processing unit 914 analyzes the supplied MP4 file and The mobile telephone 920 includes an MP4 processing 
decodes encoded data included in the MP4 file . The MP4 unit 934 and an MPEG - DASH processing unit 935 . The 
processing unit 914 supplies the image data obtained 45 MP4 processing unit 934 and the MPEG - DASH processing 
through the decoding to the decoder 904 . The decoder 904 unit 935 are connected to the bus 933 . 
supplies the image data to the video signal processing unit The communication unit 922 performs processes related 
905 . to transmission and reception of radio signals via the 

As a process of the MP4 processing unit 914 , the method antenna 921 . The audio codec 923 performs processes 
of each embodiment described above may be applied . That 50 related to encoding of audio data and decoding of audio 
is , the MP4 processing unit 914 may include the file acqui - encoded data obtained by encoding the audio data . The 
sition unit 154 , the image decoding unit 155 , and the tile camera unit 926 images a subject and performs processes 
image combination unit 156 ( FIG . 13 ) of the terminal device related to the imaging , such as generation of image data . 
103 ( FIG . 11 ) . In this case , the MP4 processing unit 914 The image processing unit 927 performs a process on the 
acquires an MP4 file including the data of the tiles included 55 image data . For example , the image processing unit 927 can 
in a desired range via the decoder 904 or the like , extracts perform any image processing on the image data . The image 
and decodes the encoded data of the tiles , appropriately processing unit 927 can also encode the image data or 
combines the acquired image data ( tile images ) of the tiles decode the encoded data obtained by encoding the image 
to generate image data in the desired range , and supplies the data . 
image data to the decoder 904 . In this way , the MP4 60 The demultiplexing unit 928 performs , for example , pro 
processing unit 914 can process the various MP4 files cesses related to multiplexing of a plurality of pieces of data 
described above in the embodiments to obtain desired image such as image data or audio data or demultiplexing of the 
data . That is , the television device 900 can realize the multiplexed data . 
adaptive supply of the data of the partial images . The recording and reproduction unit 929 includes any 

When the video stream received via the antenna 901 or the 65 storage medium capable of performing reading and writing 
external interface unit 909 is the MPD file , the decoder 904 and performs processes related to writing ( recording ) of data 
supplies the MPD file to the MPEG - DASH processing unit to the storage medium or reading ( reproducing ) of data 
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