
(19) United States 
US 20070O86744A1 

(12) Patent Application Publication (10) Pub. No.: US 2007/0086744 A1 
Ando et al. (43) Pub. Date: Apr. 19, 2007 

(54) INFORMATION STORAGE MEDIUM, 
INFORMATION REPRODUCING 
APPARATUS, AND INFORMATION 
REPRODUCING METHOD 

(76) Inventors: Hideo Ando, Hino-shi (JP); Yasufumi 
Tsumagari, Yokohama-shi (JP); 
Haruhiko Toyama, Kawasaki-shi (JP); 
Takero Kobayashi, Akishima-shi (JP) 

Correspondence Address: 
OBLON, SPIVAK, MCCLELLAND, MAIER & 
NEUSTADT, P.C. 
194O DUKE STREET 
ALEXANDRIA, VA 22314 (US) 

(21) 

(22) 

Appl. No.: 11/564,398 

Filed: Nov. 29, 2006 

Related U.S. Application Data 

(63) Continuation of application No. 1 1/530,778, filed on 
Sep. 11, 2006. 

(30) Foreign Application Priority Data 

Sep. 13, 2005 (JP)...................................... 2005-265.766 

Information recording and 
playback apparatus 
(personal Computer, 

Display 13 

Keyboard 
14. 

information storage 
medium DISC 

Wireless data 7 NetWork Server 
NTSRV 

Optical Cable 
12 

reCOrder, Or player) 1 

Publication Classification 

(51) Int. Cl. 
H04N 700 (2006.01) 
H04N 5/91 (2006.01) 
H04N 5/00 (2006.01) 

(52) U.S. Cl. ............................. 386/95; 386/104; 386/126 

(57) ABSTRACT 

An information storage medium of this invention comprises 
a first representation object, and a first time map wherein 
playback management information which controls simulta 
neous reproduction of the first representation object and a 
second representation object in at least a specific period 
includes first reference information to refer to the first time 
map, the first time map includes second reference informa 
tion to refer to second management information including 
first management information about the first representation 
object, the first management information includes third 
reference information to refer to the first representation 
object, the playback management information includes 
fourth reference information to refer to a second time map. 
and the second time map has a data structure including fifth 
reference information to refer to the second representation 
object. 
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Video manager (WMG) Sirs SS 

Navigation data 
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Enhanced video 
Object data 
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(a) CategOry 1 disC 
Standard Content 

(STDCT) 

Video manager (WMG) 

Standard video title Set 
(SVTS) 

Category 2 disC 

Advanced Content (ADWCT) 

Playlist 
(PLLST) 

Advanced application Primary vide0 Set 
(ADAPL) (PRMVS) 

Advanced Subtitle SeCOndary vide0 Set 
(ADSBT) (SCDVS) 

Category 3 disc 

Advanced content (ADVCT)-- Stagrget 
Primary video set (PRMVS) 

Playlist (PLLST) 

Advanced application Videwage 
(ADAPL) Advanced video 

title Set 
Advanced Subtitle 

(ADSBT) (ADVTS) Standard Video 
title set (SVTS) 

SeCOndary vide0 Set 
(SCDVS) 
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Initial state 
(INSTT) 

Command via 
Advanced markup/script (MSCMD) 

Content playback ) 
state (ADVPS) Command in navigation 

Command (NCCMD) 

Standard 
Content playback 
state (STDPS) 
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Start (Disc insertion) 
S21 

Disc for HD DVD)NO 
S YE S22 

NO 
S24 

S25 
YES 

Play standard Content 
(STDCT) 

Category 2 Or 3? 

Behaviors depends 
On player 

Play advanced Content 
(ADWCT) 
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Start (Disc insertion) 

Disc for HD DVD? 

Audio Only player? 

S34 

Behaviors depends On player Play Only audio of 
advanced Content (ADWCT) 
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Advanced 
COntent Playlist (PLLST) 
(ADWCT) 
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g Advaig Rivation Manifest (MNFST) 

Markup (MRKUP) 

Script (SCRPT) 

*"Sis" I image (IMAGE 
Effect audio 
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Font (FONT) 
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Main video MANVD and main audio MANAD 
of primary audio wideO PRMAV Necessity 

explanatory 
video 

information 
of detailed 
navigation Main title CM Main title CM Main title CM Main title Preview 

42 31 44 31 44, 31 , 44 31 41 

Sub videO SUBVD and Sub audio SUBAD of 
primary video Set PRMVS are used initially, 
and sub videO SUBVD and Sub audio SUBAD 
of SeCOndary vide0 Set SCDVS are used 
after elapse of Specific period of time 

Sub Video SUBVD and Sub audio SUBAD of primary video set PRMVS are 
used initially, and Sub Video SUBVD and Sub audio SUBAD of secondary video Set 
SCDWS are used after elapse of Specific period of time 
(main videOMANVD and main audio MANAD of primary video set PRMVS may be 
used initially) 
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Necessity 
explanatory 

video 
information 
of detailed 
navigation Main title 31 (Main video MANVD and main audio MANAD Preview 

(b) 42 of primary audio video PRMAV) 41 

H- H 
Telop CM 43 Telop CM 43 

4 
Sub-picture SUBPT of primary video set is used initially, 
and advanced Subtitle ADSBT is used after elapse of 
Specific period of time 

Sub VideO SUBVD and Sub audio SUBAD of primary video set 
PRMVS are used initially, and Sub video SUBVD and Sub audio 
SUBAD of Secondary video set SCDVS are used after elapse of 
Specific period of time 
(main video MANVD and main audio MANAD of primary video 
set PRMVS may be used initially) 

Necessity 
explanatory 

vide0 
information 
of detailed 
navigation Preview Main title 31 (Main video MANVD and main audio MANAD 

(c) 42 41 of primary audio video PRMAV) 
C | 1, - Homepage like 

(Sub video SUBVD in primary video set PRMVS Independent window 
is used initially, and Sub videO SUBVD in SeCondary for commercial 32 
video set SCDVS is used after elapse of 
Specific period of time) 

Help iCOn 33 
(lcon presentation still picture IMAGE of advanced application ADAPL, 
iCon presentation: Scriptfile SCRPT of advanced application ADAPL, 
layOut location and presentation timing Settings are based on markup file 
MRKUP of advanced application ADAPL) 

Point 0. 
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UR Scheme POSsible resource locations 

Disc (DISC), file cache (FLCCH), persistent storage (PRSTR) 
(or data Cache (DTCCH)) 

HTTP Server 

F. G. 19 

Possible resource locations UR Path 

File:///dvddisC/ Disc (DISC) 

AP managed area of file cache (FLCCH) 
(or data cache (DTCCH) 

(in Contemporary directory in file Cache managed by 
advanced application) 

a . The area of Own Content provider in 
File:///required/ required persistent storage (PRSTR) 

File:///additional/ The area of Own COntent provider in additional 
persistent storage(s) (PRSTR) 

File:///common/required/ The Common area in required persistent storage (PRSTR) 

- The COmmon area in additional 
File:///common/additional/ persistent storage(s) (PRSTR) 

File:///filecache/ 
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Explanatory view of internal structure of data acCeSS manager 

NetWOrk Server 
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Navigation manager 
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File Cache FLCCH) 

Presentation engine 
PRSEN 

NetWOrk manager 
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Persistent storage 
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Disc manager 
DKMNG MS 
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Explanatory view of internal structure of data Cache 

Data Cache DTCCH 

Navigation manager 
NWMNG 

File Cache 
FLCCH 

Data acCeSS 
manager 
DAMNG Presentation engine 

PRSEN 
Streaming buffer 
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Explanatory view of internal structure of presentation engine 
Navigation manager NWMNG 

Y 
Presentation engine PRSEN 
Advanced application 

presentation engine AAPEN 

Font rendering 
system FRDSTM : s File Cache FLCCH 

(Data cache DTCCH) So 92. 
so Sco 

c < 
-CC 

SeCondary wideO 
player SCDVP f 

Data acCeSS manager a 3 
DAMNG Sas Primary video al 

player PRMVP ? 

F. G. 30 

Explanatory view of internal structure of advanced application presentation engine 
Navigation manager NWMNG 

Advanced application presentation engine AAPEN 

SOund deCOder E2 
SNDDEC es 

LayOut manager LOMNG 3. 
Graphics deCOder including Scaler SCALER 

GHCDEC and graphic Surface 
GRPHSF A 

Pixel buffer 
PXBUF 

Font rendering System 
FRDSTM F. G. 31 
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Explanatory view of internal structure of advanced Subtitle player 
Navigation manager NWMNG 

Advanced Subtitle player ASBPL 

PARSER DECEN LOMNG 

Pixel buffer 
PXBUF 

Font rendering System 
FROSTM 

F. G. 33 
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Explanatory view of internal structure of font rendering System 

Advanced application presentation engine AAPEN 

Font rendering system FRDSTM 
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Font engine 
FONTEN 

Pixel buffer PXBUF 
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Scaler Alpha map 
generation 

SCALER AMGRT 
N-1 
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Explanatory view of internal structure of Secondary video player 
Navigation manager 

NWMNG 

Secondary 
video player 
SCDVP 

SeCOndary video 
playback engine 

SVPBEN 

Data Cache 
DTCCH 

File Cache 
FLCCH DeCO(der engine DCDEN 

Sub-picture deCOder SPDEC SPPCK 
ASPCK Sub audio deCOder SADEC 

Streaming 
buffer Dyer VSPCK Sub Video deCOcer SWDEC 
STRBUF |AMPCK. 

- - - - - - Main audio deCOcer MADEC 

VM PCK Main video deCOder MVDEC Data acCeSS 
manager 
DAMNG 

F. G. 35 

Explanatory view of internal structure of primary video player 
Navigation manager 

NWMNG 

Primary video player 
PRMVP 

DVD playback engine 
DPBEN 

Demultiplexer 
DEMUX 

DeCO(der engine DCDEN 

F. G. 36 
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Explanatory view of internal structure of deCOder engine 
Secondary video player 
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Main audio 
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buffer 
SPBUF 

Primary video player 
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F. G. 37 

Explanatory view of internal structure of AV renderer 

Navigation manager 
NVMNG 

AW renderer AWRND 

Graphic rendering engine 
GHRNEN : 

Audio mixing engine 
ADMXEN 

F. G. 38 

DeCOcer engine DCDEN 
Secondary video Sub audio Sub audio 
playback engine SEGE g 

Sub Video Scaler 
deCOder 

Main audio 
buffer deCOder 

DVD MABUF MADEC 
playback engine Main video Main video 

DPBEN buffer deCOder 
MVBUF MVDEC 

Sub-picture Scaler 
deCOder 
SPDEC SCALER 
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Video Output 
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Explanatory view of respective frame layers On presentation Screen 
Upper plane -- -- Lower plane 

Sub-picture Sub vide0 Main vide0 
Aperture Graphic plane E. U plane plane 
(graphic region) GRPHPL SBPCPL SBVDPL MNVDPL 

- - 
s 

r 

for 

: r w - - 

CurSOr image CRSIMG Application region 
APPRCN 

\ / 
N 

Composite Aperture APTR 
(graphic region) 

Composite frame f 
f 

Independent 
window for 

Commercial 32 

Help Stop Play FR Pause FF 
g ton gton gton yton ston F G. 39 
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Explanatory view of presentation model in graphic plane 
Application region 

A APPRGN3 
Origin position of 
graphic region 
within CanvaS 
COOrdinate System Canvas COOrdinate 

System CNVCRD 

each application 
region APPRGN is 
designated by Yv. ........ 
canvas Coordinate ------------- 
value CNVCRD ....................... 
Intra-application 
region COOrdinates 

Graphic Object 
position is designated ..... 
by Intra-application 
region COOrdinate 
value 

Y 

Application region 
APPRGNE1 

Application region 
APPRGNI 2 

(1920, 1080) 

Range of application region 
APPRGN may protrude from 
graphic region (aperture APTR) 
range 

I 

Y 
Y-axis 

(unit. number of pixels) 

Although till picture (or Script setting range) may be 
Set to protrude from range of application region 
APPRGN bounded by rectangle, Only portion included in 
range of application region APPRGN is trimmed as 
effective region, and is presented on frame (or it is 
defined as Script setting range) F G. 40 
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Explanatory view of user input handling model 

Navigation manager NWMNG 

Advanced navigation ADVNV 

Parser PARSER 

Declarative 
engine 
DECEN 

Programming engine 
PRGEN 

Advanced User 
application interface User 

SCript ECMA event Operation 
ADAPLS SCript UEVT UOPE 

proCeSSOr 
ECMASP 

Default event 
handler Script 
DEWHSP 

Presentation engine PRSEN 

Primary video player PRMVP Degene 
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List of USer input events 
Default input hander Value instruction Function Overview 

playHander OXFA Play normal Speed 
pauseHander 0XB3 Pause ON/OFF playback 

ardhander Fastforward playback O C s fa StF OW 

0XC2 Fast reverse playback 
Slow forward playback 

0XC4 Slow reverse playback 

stepMextHander OXC6 
e previous chapter 

Change next chapter 
switchSubtitlehandler Subtitle track ON/OFF 
changeSubtitleHandler e Sibtitle track 

showClosedCaptionHander OXCB Show closed caption 
changeangeHandler Change angle track 
changeaudioHander Change audio track 

Display menu 
isplay top menu 

Return 
Resume return 

VKLEFT Cursor left shift cursor to left 
CUrsor up 

Cursor right 
Shift CLIrSOr downward 

Cursor up left 
Cursor up right 
Cursor down left 
Cursor down right 

O XOX C CC 
Cursor down 

WK SKP PREV skipPreviotishandler 
VK SKIP NEXT skipMextander 0 X C 8 

9 

0 X C D 

0 X C E 

E. 
O X 2 5 
O X 2 6 
O X 2 7 

O X 2 9 
O X 3 O 
O X 31 
0 X 3 2 
O X 09 ab E. B button 

i 
e 

E 

O X 7 O 
O X 7 
O X 7 2 
O X 7 3 
O X OD O K 

: 
O X 31 

O X 3 3 
O X 3 2 

0. X 3 4. 

Disable input of designated element 
OXO1 Mouse button down (shift to non-frontmost plane) 

Enable input of designated element 
OXO2 Mouse button up (shift to frontmost plane) 

WK MOUSEDOWN 

WK MOUSEUP 
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List of player parameters in this embodiment 
Contents 

Integer part value of Version number of Corresponding Specification 
w Value below decimal point of version 

minOrVersion number of COrresponding Specification 
Use Support of Sub video 
Use Support of main video 
Use Support of Sub audio 

Use Support of analog audio 
Use Support of PCM audio 

audioCapabilitySPDF Use Support of S/PDIF audio 
Region COde 
Country COde 

Display of aspect ratio 
Display mode 

networkThroughput Network throughput 
ata Cache dataCacheSize Data Cache size 

F. G. 46 

mainVersion 

Player 
parameter 

List of profile parameters in this embodiment 
Contents 

parentallevel Parental level 
Menu language 

initialAudioLanguage initial audio language 
initialSubtitleLanguage Initial Subtitle language 

F. G. 47 

Profile 
parameter 
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Detection of information 
Storage medium DISC belonging to 

Category 2 Or Category 3 

S41 Read display mode information in System parameter 

Read provider ID, Content ID and Search 
S42 flag in information storage medium DISC 

S43 

is search flag equal to "lb" ? 
No 

Search playlist files PLLST existing under Specified 
S44 directory in all Connected persistent storages PRSTR 

Search playlist files PLLST existing under "ADV OBJ" 
S45 On information storage medium DISC 

Yes 

Play back information of playlist file 
S46 PLLST having highest Specified number 

in numbers set to playlist files PLLST 

S47 

Initialize object mapping and playback 

S49 

S50 

S51 at no End of playback? 
Yes 

F. G.50 
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Detection of information 
StOrage medium DISC belonging to disC 

Category 2 Or Category 3 

S6 Play back information of playlist file PLLST 
having highest Specified number in numbers 

Set to playlist files PLLST 

S62 Change System COnfiguration 

S63 Initialize object mapping and playback 
Sequence along title timeline TMLE 

S64 Prepare playback of title to be played back first 

S65 Play back title 

S66 EXeCute playlist file PLLST update pr0CeSSing 
S6 7 

New playlist file PLLST exists NO 

Yes Yes 

S69 DOwnload playlist file PLLST End 

S70 
This playlist 

file PLLST will be used next time 
? 

Yes 
Store updated playlist file PLLST at Specific 

S71 directory in persistent storage PRSTR 

S72n- OCCurrence of Soft reset processing 

End of playback 
p 

F. G. 51 
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(a) KTitleid=D information TTID of title attribute information TTATRI of title> 
Object mapping information OBMAP 
(including track number assignment information) 
Resource information RESRC 
Playback sequence information PLSQ. 
Track navigation information TRNAV 
Scheduled Control information SCHEC 

K/Title> 
Primary audio video clip element PRAWCP 
KPrimaryAudioVideoClip ID information PRAVID) 

Attribute information PRATRI of primary audio video clip m 
(B) 

Main video element MANVD 
Track number Main audio element MANAD 
assignment Subtitle element SBTELE 
information Sub Video element SUBVD 

Sub audio element SUBAD 
K/PrimaryAudioVideoCip> 
Substitute audio video clip element SBAVCP 
KSubstituteaudioVideoClip ID information SBAVID) 
^ Attribute information SWATRI Of Substitute audio video clip element) w 

s Network Source element NTSELE 
- Main video element MANVD 

Main audio element MANAD 
</SubstituteAudioVideoClips 
Substitute audio clip element SBADCP 
<SubstituteAudioClip ID information SBADID 

Attribute information SAATRI of Substitute audio clip element> 
Network Source element NTSELE 

- - - - - - - - Main audio element MANAD 
</SubstituteaudioClip) 
Secondary audio video clip element SCAVCP 
<SecondaryAudioVideoClip ID information SCAVID) 

Attribute information SCATR of secondary audio video clip element> 
Track number NetWork Source element NTSELE 5 
assignment Sub Video element SUBVD 
information l Sub audio element SUBAD 
</SecondaryAudioVideoClip) 
Advanced Subtitle element ADSTSG 
KAdvancedSubtutleSegment ID information ADSTID) 

Attribute information SCATR of advanced Subtitle segment element> 
Subtitle element SBTELE 
Application resource element APRELE 

</AdvancedSubtutleSegment> 
Application segment element APPLSG 
KAppricationSegment ID information APPLID Attribute information APATRI Of 
application segment element> 

Application resource element APRELE 
</AppricationSegment> F G. 54A 
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(c) ? (PrimaryAudioVideoCip 
id-D information PRAVID 
dataSource-(Disc)(Data Source DTSORC in which playback/display object is recorded) 
ES time TTSTTM On title timeline clipTimeBegin-Start position VBSTTM in enhanced video object data EVOB (specified 

Attribute , by presentation start time PTS in video streaml 
(B) in titlemeEnd-End time ITEDTM on title timeline ERATE SrC=Index information file storage position SRCTMP of playback/display object to be 

primary referred 
audio URI (uniform resource identifier) 
video clip k) Indicating time map file PTMAP storage position of primary enhanced video 
element object data P-EVOB or storage position of time map file PTMAP of interleaved 

block of PE enhanced video Object data P-EVOB 
seamless-(true false)Seamless flag information SEAMLS) 

*) if "true", this means seamless playback is satisfied 
X description=Additional information (text format) concerning primary audio video clip) 

(d) ?kSecondaryAudioVideoClip 
id=D information SCAVID 
dataSource-(Disc P-Storage Network FileCache). 

Data source DTSORC in which playback/display object is recorded 
titleTimeBegin-Start time TTSTTM On title timeline) 
clipTimeBegin-Start position VBSTTM in enhanced video object data EWOB specified 

by presentation start time PTS in video stream 
titleTimeEnd-End time TTEDTM on title timeline 

Attribute SrC-Index information file storage position SRCTMP of playback/display object to be 
information referred 
CE Of URI (uniform resource identifier) 
SeCOndary *) Indicating time map file PTMAP storage position of secondary enhanced video 
age 3. data S-EVOB YSP preload-Time PRLOAD on title timeline at which fetching of playback/display object 
element is started 

sync-chard soft none)Synchronization attribute information SYNCAT of 
playback/display object) 

noCache=(true GSEle information NOCACH) 
*) if "true", Cach-Control header and Pragma header must be included in 
GET request message of HTTP 

description=Additional information (text format) Concerning secondary audio video clip 

Xid-ID. information" is equally Written at top position of information written in each clip element tag 
in object mapping information OBMAP (see FIGS.55 and 56) 
-Not only plurality of clip elements of same type can be set in same object mapping information 
OBMAP (clip elements of same type can be identified based on "Dinformation), but also identification of respective clip elements using playlist manager. PLMNG (see FIG.28) can be 
facilitated, thereby reducing time until start of playback in activation. - 

X"description-additional information" is equally written at end position of information Written in each 
clip element tag in object mapping information (see FIGS. 55 and 56). 
-Retrieval of additional information" for each clip element using playlist manager PLMNG 
(see FIG. 19) is facilitated. Xinformation written in each clip element tag in object mapping information OBMAP is equally 

arranged in Order of "titleTimeBegin" = "start time TTSTTM on title timeline ("clipTimeBegin= 
start time VBSTTM from top position in enhanced video object data-)"titleTimeEnd-end time TTEDTM on title timeline" irrespective of type of clip element tag. 
Retrieval of relevant information in each clip element using playlist manager PLMNG 
(see FIG.28) can be facilitated and Speeded up. 

F. G. 54B 
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(a) {Title id=ID information TTID of title attribute information TTATR of title> 
Object mapping information OBMAP 
(including track number assignment information) 
Resource information RESRC 
Playback sequence information PLSQ. 
Track navigation information TRNAV 
Scheduled Control information SCHEC 

K/Title> 
Primary audio video clip element PRAVCP 
<PrimaryAudioVideoClip ID information PRAVID) 

Attribute information PRATRI of primary audio video clip element> 
Main wide0 element MANVD 

Track number Main audio element MANAD 
assignment Subtitle element SBTELE 
information Sub Video element SUBVD 

Sub audio element SUBAD 
</PrimaryAudioVideoClip) 
Substitute audio video Clip element SBAVCP 
<SubstituteAudioVideoClip ID information SBAVID) 

a Attribute information SWATR of Substitute audio video clip - 
s Network Source element NTSELE 

- Main video element MANVD 
Main audio element MANAD 

</SubstituteAudioVideoClip> 
Substitute audio clip element SBADCP 
<SubstituteAudioClip ID information SBADID 

Attribute information SAATR of substitute audio clip element> 
Network Source element NTSELE 

- - - - - Main audio element MANAD 
</SubstituteAudioClip) 
Secondary audio video clip element SCAVCP 
<SecondaryAudioVideoClip ID information SCAVID) 

Attribute information SCATR of secondary audio video clip element>b 
Track number NetWork SOUrce element NTSELE 
assignment Sub vide0 element SUBVD 
information Sub audio element SUBAD 
</SecondaryAudioVideoClip> 
Advanced Subtitle element ADSTSG 
KAdvancedSubtutleSegment ID information ADSTID) 

Attribute information SCATRI of advanced subtitle segment element> 
Subtitle element SBTELE 
Application reSOUrce element APRELE 

</AdvancedSubtutleSegment> 
Application segment element APPLSG 
<AppricationSegment ID information APPLID) Attribute information APATRI of 
application segment element> 

Application resource element APRELE 
</AppricationSegment> F G 55A 
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(c) (<SubsutituteAudioVideoClip 
id=D information SBAWD 
dataSource=(Disc P-Storage Network FileCache): 

Data source DTSORC in which playback/display Object is 
reCOrded 

titleTimeBegin=Start time TTSTTM on title timeline) 
Attribute citiebenists time WBSTTM in enhanced video Object data EWOB information Specified by presentation start time PTS in video streaml 
SWATR of titleTimeEnd-End time TTEDTM. On title timeline 
substitute SrCIndex information file storage position SRCTMP of playback/display 
audio Object to be referred 
video clip URI (uniform resource identifier) 
element *) indicating time map file PTMAP storage position of secondary 

enhanced video Object data S-EVOB 
preload-Time PRLOAD on title timeline at which fetching of playback/ 

display object is started 
Sync-Chard PESE attribute information SYNCAT of 

playback/display object 
noCache=(true false) No-Cache information NOCACH) 

*) if "true", Cach-Control header and Pragma header must be 
included in GET request message of HTTP 

description Additional information (text format) concerning Substitute 
> audio video clip 

(d) (<SubsutituteAudioClip 
id=D information SBADID 
dataSource=(Disc P-Storage Network FileCache): 

Data source DTSORC in which playback/display object is 
recorded 

titleTimeBegin=Start time TTSTTM On title timeline 
clipTimeBegin-Start position VBSTTM in enhanced video Object data 

EWOB Specified by presentation start time PTS in video 
Stream 

Attribute titleTimeEnd-End time TTEDTM on title timeline 
information SrC=Index information file storage position SRCTMP of playback/display 
SAE object to be referred) 
Substitute URI (uniform resource identifier) audio clip *) indicating time map file PTMAP storage position of Secondary 
element enhanced video Object data S-EWOB 

preload-Time PRLOAD On title timeline at which fetching of playback/ 
display object is started 

Sync-Chard Soft)Synchronization attribute information SYNCAT of 
playback/display object) 

noCache=(true EN.he information NOCACH) 
*) if "true", Cach-Control header and Pragma header must be 
included in GET request message of HTTP 

description=Additional information (text format) Concerning Substitute 
X audio clip F. G.55B 
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<Title idD information TTID of title attribute information TTATRI of title> 
Object mapping information OBMAP 
(including track number assignment information) 
Resource information RESRC 
Playback sequence information PLSQ. 
Track navigation information TRNAV 
Scheduled Control information SCHEC 

Primary audio video clip element PRAVCP 
KPrimaryAudioVideoClip ID information PRAVID) 

Attribute information PRATRI of primary audio video clip element> 
Main vide0 element MANVD 

Track number Main audio element MANAD 
assignment Subtitle element SBTELE 
information Sub Video element SUBVD 

Sub audio element SUBAD 
</PrimaryAudioVideoClip> 
Substitute audio video clip element SBAVCP 
<SubstituteAudioVideoClip ID information SGAVID) 

Attribute information SWATR of Substitute audio video clip element> 
N. Network Source element NTSELE 

- Main video element MANVD 
Main audio element MANAD 

</SubstituteAudioVideoClip> 
Substitute audio clip element SBADCP 
<SubstituteAudioClip ID information SBADID) 

Attribute information SAATR of substitute audio clip element> 
Network Source element NTSELE 

- Main audio element MANAD 
13/SubstituteaudioClip) 
Secondary audio video clip element SCAVCP 
<SecondaryAudioVideoClip ID information SCAVID) 

Attribute information SCATR of secondary audio video clip element) 
Track number Network SOUrce element NTSELE 
assignment Sub Video element SUBVD 
information Sub audio element SUBAD 
</SecondaryAudioVideoClip> 
Advanced subtitle element ADSTSG 
<AdvancedSubtuteSegment ID information ADSTID) 

Attribute information SCATR of advanced subtitle segment - 

(a) 

Subtitle element SBTELE 
Application resource element APRELE 

</AdvancedSubtutleSegment> 
Application segment element APPLSG 
<AppricationSegment ID information APPLID Attribute information APATRI of 
application segment element> 

Application resource element APRELE 
</AppricationSegment> F G 56A 
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(c) <AdvancedSubtutleSegment 
id: ID information ADSTD 

Attribute ?titleTimeBegin=Start time TTSTTM on title timeline 
information titleTimeEnd-End time TTEDTM on title timeline 
PDATR of SrC-Manifest file storage position SRCMNF of advanced Subtitle 
advanced URI (uniform resource identifier) 
Subtitle sync (hard SoftSynchronization attribute information SYNCAT of playback/display 
Segment object 
element description liga information (text format) concerning advanced subtitle 

Segment 
> 

(d) (<AppricationSegment 
id= ID information APPLD 
titleTimeBegin=Start time TTSTTM on title timeline 
titleTimeEnd-End time TTEDTM on title timeline) 
src=Manifest file storage position URIMNF including initial setting information of 

advanced application) 
URI (uniform resource identifier) 

z0rder =Z-Order attribute (7-index) information ZORDER) 
*) meaning information of layer number information ("O" or positive number 

value) in which applications or application elements superimposed and 
arranged in graphic plane GRPHPL exist 

language-Language attribute information LANGAT 
*) Specification information of language used for character or Sound 

displayed in Screen (e.g., menu screen) by advanced application ADAPL 
**) When language contents specified here are different from language 

contents specified by application language system parameter (see FIGS. 46 
to 49), execution of advanced application ADAPL specified in this 

Attribute application segment become invalid (not active) 
f appblock = Attribute (index number) information APBLAT of application block 

girl *) indicating index number (positive number value) concerning advanced 
licati application block to which advanced application ADAPL specified by this 

appliCa n application Segment element belongs 
E. group - Attribute (index number) information APGLAT of advanced application group) 

elemen *) Indicating index number (positive number value) concerning advanced 
application group to which advanced application ADAPL specified by this 
application Segment element belongs 

*) When advanced application group specified here is in execution state 
(active), advanced application ADAPL specified by this application segment 
element enters execution state (active) 

***) Plurality of advanced applications ADAPL which can be simultaneously set 
to execution state (active) are collectively grouped by AP Command 

e. including user action in same Screen, and index number APGRAT is set for 
each group. This index number APGRAT is written after "group". 

aOutrun- (true false)Auto run attribute information ATRNAT) 
*) if "true" when Count value of title timeline TMLE is in valid period 

(range from titleTimeBegin (TTSTTM) to titleTimeEnd (TTEDTM), 
advanced application ADAPL is automatically started up (becomes active). 
If 'false", it does not become active unless Specified by AP Command. 

description=Additional information (text format) Concerning application segment) 
> F. G. 56B 



US 2007/0086744 A1 Patent Application Publication Apr. 19, 2007 Sheet 59 of 116 

19 "0 | - 

      

  

  

  

  

  

  

  

  

  

  

  

  



US 2007/0086744 A1 Patent Application Publication Apr. 19, 2007 Sheet 60 of 116 

89 '0 | - 

p|?Au! Se pºpup30, SI 

16S 

      

  

  

  

  

  

  

  

  

  

  

  

  

  



Patent Application Publication Apr. 19, 2007 Sheet 61 of 116 US 2007/0086744 A1 

(a) {Title id=ID information TTID of title) attribute information TTATRI of title)> 
Object mapping information OBMAP 
(including track number assignment information) -->(E) 
Resource information RESRC 
Playback Sequence information PLSQ. 
Track navigation information TRNAV 
Scheduled COntrol information SCHEC 

K/Title> 

F. G. 59A 
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Primary audio video clip element PRAVCP 
KPrimaryAudioVideoClip ID information PRAVID) 

Attribute information PRATRI of primary audio video 
clip element)> 
Main vide0 element MANV 

Track number Main audio element MANA 
assignment (Subtitle element SBTELE 

Sub audio element SUBA 
</PrimaryAudioVideoClip> 
Substitute audio video clip element SBAVCP 

N clip element> 
Y NetWOrk SOurce element NTSELE 

- Main video element MANV 
Main audio element MANA 

</SubstituteAudioVideoClip> 
Substitute audio Clip element SBADCP 
<SubstituteAudioClip ID information SBADID 

Attribute information SAATRI Of Substitute audio 
clip element> 
Network SOUrce element NTSELE 

------- --Main audio element MANA 
</SubstituteAudioClips 
Secondary audio video clip element SCAVCP 
<SecondaryAudioVideoClip ID information SCAVID) 

Attribute information SCATRI of secondary audio 
video clip element> 

Track number NetWOrk Source element NTSELE 
information ub audio element SUBAD - 
</SecondaryAudioVideoClip> 
Advanced Subtitle element ADSTSG 
<AdvancedSubtuteSegment ID information ADSTID) 

Attribute information SCATR of advanced subtitle 
segment element)> 

Subtitle element SBTELE 
Application reSOUrCe element APRELE 

</AdvancedSubtuteSegment> 
Application segment element APPLSG 

application segment element> 
Application resource element APRELE 

</AppricationSegment> F 

Y. Attribute information SWATR of Substitute audio video 

assignment (SE video element SUBVD 
S 

US 2007/0086744 A1 

information Sub Video element SUBVB-H 

KAppricationSegment ID information APPLID Attribute information APATRI Of 

G. 59B 
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(c) ?kVideo 
track - Track number information TRCKAT (video track number WDTKNM) 
angleNumber Angle number information ANGLNM selected in interleaved block 
(Compatible with multi-angle) 

(D mediaAttr =Index number MDATNM of Corresponding media attribute element in media 
attribute information 
groton-Akitoa information (text format) concerning video element 
X 

(d) ?<Audio 
track - Track number information TRCKAT (audio track number ADTKNM) 

Q) streamNumber - Audio stream number ADSTRN of audio pack corresponding to track 
number 
mediaAttr = Index number MDATNM of Corresponding media attribute element in media 
attribute information 
description FAdditional information (text format) Concerning audio element 

(e) ?<Subtitle 
track - Track number information TRCKAT (Subtitle track number STTKNM) 
streamNumber-Sub-picture stream number SPSTRN of sub-picture pack Corresponding 

(K) to track number mediaAttr = Index number MDATNM of corresponding media attribute element in media 
attribute information) 
groton-Akira information (text format) concerning Subtitle element 
> 

(f) <SubVideo track - Track number information TRCKAT 
mediaAttr = Index number MDATNM of Corresponding media attribute element in media 

(D O attribute information 
groton- Additional information (text format) concerning Sub video element 
> 

(g) <SubAudio 
track =Track number information TRCKAT (audio track number ADTKNM) 
streamNumber-Sub audio stream number SASTRN of Sub audio pack Comesponding to 
track number 

(M) mediaAttr Index number MDATNM of Corresponding media attribute element in media 
attribute information) 
groton-Akira information (text format) concerning sub audio element 
> 

:Information in each element tag shown in (c) to (g) equally has the following characteristics 
irrespective of type of element tag. 
(1) "track-track number TRCKAT is written (arraigned) first (to facilitate identification of track 

number for each element tag). 
(2) "description-additional information" is written (arranged) last 

(equalization of arrangement with information in each clip element shown in FIGS. 54 to 56 can 
be achieved). 

(3) Meanwhile, "mediaAttr-index number MDATNM of Corresponding media attribute element in media 
attribute information" is written (arranged). 

(4) 'streamNumber-stream number)" or "angleNumber-angle number information ANGLNM)' is 
written (arranged) between "track" and "mediaAttr-". 

-Retrieval of relevant information in each element tag by playist manager PLMNG (see FIG. 28) 
can be facilitated and Speeded up. 

F. G. 59C 
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(a) 
kTitle id=ID information TTID 2 of title title attribute information TTATR) > 

Object mapping information OBMAP (including track number assignment information) 
Resource information RESRC 
Playback sequence information PLSQ. 
Track navigation information TRNAV 
Scheduled Control information SCHEC 

k/Title> 

F. G. 61A 
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(c) KPrimaryAudioVideoClip id="MainTitle-Primary001" 
dataSource = 'Disc Src = "file://dvddisC/HVDVD TS/AVMAP001.MAP" 
titleTimeBegin= "00:00:00:00" titleTimeEnd= "00:10:21:12" 
clipTimeBegin= "00:00:00:00"> 

<Video track "1" angleNumber = "1" /> 
{Video track "2" angleNumber = "2" /> 
{Audio track "1" streamNumber = "O" /> 
<Audio track "2" streamNumber = "2" /> 
<Audio track "3" streamNumber = "3" /> 
<Subtitle track "1" streamNumber - "O" /> 
<Subtitle track "2" streamNumber = "1" /> 

</PrimaryAudioVideoClip> 

KSubstituteAudioClip id="MainTitle-SubstituteAudio001" 
dataSource= "P-Storage' src= "file://aditional/A002001.MAP" 
titleTimeBegin= "00:00:00:00" titleTimeEnd - "00:10:21:12" 
clipTimeBegin - "00:00:00:00" 

<Audio track "4" streamNumber - "O" /> 
</SubstituteaudioClip> 
<AdvancedSubtitleSegment id="MainTitle-AdvancedSubtitle?)01" 

dataSource= "P-Storage Src = "file://required/SUBTITLE-ZH.XML" 
titleTimeBegin= "00:00:00:00" titleTimeEnd - "00:10:21:12" 
clipTimeBegin - "00:00:00:00" 

<Subtitle track "3" /> 
</AdvancedSubtitleSegment> 

F.G. 61C 
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(a) {Title id=ID information TTD of title attribute information TTATR of title> 
Object mapping information OBMAP 
(including track number assignment information) 
ReSOurce information RESRC 
Playback sequence information PLSQ. 
Track navigation information TRNAV 
Scheduled Control information SCHEC 

K/Title> 
Primary audio video clip element PRAVCP 
<PrimaryAudioVideoClip ID information PRAVID) 

Attribute information PRATR of primary audio video clip element> 
Main video element MANVD 

Track number Main audio element MANAD 
assignment Subtitle element SBTELE 
information Sub Video element SUBVD 

Sub audio element SUBAD 
</PrimaryAudioVideoClip> 
Substitute audio video clip element SBAVCP 
<SubstituteAudioVideoClip ID information SGAVID) 
Y. Attribute information SWATR of substitute audio video clip element> 

Y NetWOrk SOUrce element NTSELE 
- ?main video element MANVD 

Main audio element MANAD 
</SubstituteAudioVideoClip> 
Substitute audio clip element SBADCP 
<SubstituteAudioClip ID information SBADID) 

Attribute information SAATRI of substitute audio clip element> 
Network Source element NTSELE 

------- - Main audio element MANAD 
</SubstituteAudioClip> 
Secondary audio video clip element SCAVCP 
<SecondaryAudioVideoClip ID information SCAVID) 

Attribute information SCATR of secondary audio video clip element> 
Track number Network SOUCe element NTSELE 
assignment Sub Video element SUBVD 
information Sub audio element SUBAD 
</SecondaryAudioVideoClip> 
Advanced Subtitle element ADSTSG 
<AdvancedSubtutleSegment (ID information ADSTID) 

Attribute information SCATRI of advanced subtitle segment element> 
Subtitle element SBTELE 
Application resource element APRELE 

</AdvancedSubtutleSegment> 
Application Segment element APPLSG 
<AppricationSegment ID information APPLID Attribute information APATRI of 
application segment element> 

Application resource element APRELE </AppricationSegment> F.G. 63A 
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Loading period 
LOADPE 

Used period Ready period 
USEDTM L READY 

Non-exist period 
to removal data from 

file Cache 
N-EXST 

Available period 
to store advanced 
application data in 

file Cache 
AVLBLE 

F. G. 64A 

  

  

  

  

  

  



US 2007/0086744 A1 Patent Application Publication Apr. 19, 2007 Sheet 75 of 116 

879 '0 | - 

+ + ) 

  

  

  

    

  

  

  

  

    

  

  



US 2007/0086744 A1 Patent Application Publication Apr. 19, 2007 Sheet 76 of 116 

\799 ' 0 | - | | | | } | | | | 

  

  

  

  

  

  

  



US 2007/0086744 A1 

9?,000 0||||899 ' 0 | - 

Patent Application Publication Apr. 19, 2007 Sheet 77 of 116 

        

  

  

  



US 2007/0086744 A1 Patent Application Publication Apr. 19, 2007 Sheet 78 of 116 

099 ' 0 | - 

EdC]OWOT   

  

  

    

  

  



(199 ' 0 | - 

US 2007/0086744 A1 

§ 90.InOS9.x) 

Patent Application Publication Apr. 19, 2007 Sheet 79 of 116 

  



Patent Application Publication Apr. 19, 2007 Sheet 80 of 116 US 2007/0086744 A1 

(a) <?xmlxml attribute information XMATRI?) 
<playlistName space definition information PLTGNM of playlist tag playlist 
attribute information PLATR)> 

Configuration information CONFG 

Media attribute information MDATR 

Title information TTINFO - 
</playlist) 

(b) 
<TitleSet) 

First play title element information FPTELE 

KTitle id=ID information TTID 1 of title title attribute information 
TTATR)> 

Title element information TTELEM E1 Concerning title F1 

TTATR) > 
Title element information TTELEM2 concerning title H2 

K/Title> 
KTitle id=ID information TTID 2 of title title attribute im 

Playlist application element information PLAELE 

</TitleSet) 

KTitle id=ID information TTID 2 of title title attribute information TTATRY 
Object mapping information OBMAP 
(Including track number assignment information) 
Resource information RESRC--O) 
Playback Sequence information PLSQ. 
Track navigation information TRNAV 
Scheduled Control information SCHEC 

K/TitleSet> 

F. G. 66A 
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{TitleReSOUrce 
Src = Storage position SRCDTC of data or file to be downloaded into data cachel 

URI (uniform resource identifier) 
size=Size information DTFLSZ of data or file to be loaded into data cache) 

*) Represented in positive value in bytes 
titleTimeBegin=Start time TTSTTM On title timeline of Corresponding resource) 

4) Written in form of "HHMMSS:FF" 
titleTimeEnd-End time TTEDTM on title timeline of Corresponding resource 

+) Written in form of "HHMM-SS:FF" 
priority =Priority information PRIORT with respect to removal of Corresponding 

resource 
*) Priority information when Corresponding resource which is not referred by 

title Or Currently executed advanced application is removed from data Cache 
**) Write integral value from 0 to 231-1 (removal is performed from resource 

having higher value) 
multiplexed (true false) Multiplexed attribute information MLTPLX 

*) if "true", stored data is loaded from advanced pack ADV PCK in primary 
enhanced video object P-EWOB during loading period LOADPE on title 
timeline. If "false", preloading must be performed from Original storage 
position SRCDTC (specified URI), 

loadingBegin=Time PRLOAD on title timeline at which fetching (loading) of target 
resource begins 

+) Written in form of "HHMM:SS:FF" 
noCache= (true false) No-cache information NOCACH) 

*) if "true", Cach-Control header and Pragma header must be included in GET 
request message of HTTP 

description=Additional information (text format) concerning title resource element) 
> 

Network SOurce element NTSELE 
K/TitleResource> 
<TitleReSOurce 

> 

Network SOUrce element NTSELE 
K/TitleResource> 

F. G. 66B 
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Start initialization of advanced 
Content playback unit ADVPL 

Input network environment information by user 

Store expected network throughput value in network 
throughput section (see FIG.46) in player parameter 
based On result of S102 

Complete initialization of advanced 
Content playback Unit ADVPL 

Start playback of advanced 
S105 Contents ADWCW 

S106 Read playlist file PLLST information 

Extract network SOurce element NTSELE in which 
network throughput minimum value NT TRPT being 

S101 

S102 

S103 

Appropriate S10 closest to network throughput value stored at S103 
network Source and having value not greater than this Value is Written 
element 
extraction ACCeSS network Source storage position SRCNTS written 
proCeSSIng S108 in network Source element NTSELE extracted at S107 

Download Source data or source file (index file and 
S109 Object file Or element file) from access destination set 

at S108 and store it in data Cache DTCCH 

S110 Use data Or file stored in data Cache DTCCH to 
perform playback/display for user 

End of playback of 
S111 advanced ContentS ADWCW 

F. G. 68 
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(a) 
<?xmlxml attribute information XMATR)?> 

<playlistName Space definition information PLTGNM of playlist tag playlist 
attribute information PLATR)> 

Configuration information CONFG 

Media attribute information MDATR 

Title information TTINFO 

</playlist) 

(b) 

<TitleSetTitle set attribute information TTSTAT)> 

First play title element information FPTELE 

<Title> 
Title element information Concerning title F1 TTELEM 

KTitle> 
Title element information Concerning title i2 TTELEM 

k/Title> 

Playlist application element information PLAELE --(W) 
</TitleSet) 

F. G. 69A 
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(a) Title First play title FRPLTT Title 1 
O T O T1 

Title timeline TME -> -o-o- 
Playback/display 
status of primary Primary enhanced video object Primary enhanced video object 
video set PRMVS P-EVOBO P-EVOB 1 
Playback/display 
status of playlist Playlist associated advanced 

se PLAPL asSociated advanced 
application PLAPL 

Resource storage status 
in file Cache FLCCH ----------- 

(b) Playlist application resource PLPRS 
Path A Y 

N 

A YNNY- Ya N a. - - - - Y 
ra - - - V M 

SN2 na GalN-N-N-rls-GalN2 na G. Nat cks Scocco 5 ISP coco SP Cld SSSSSSSah al --> ----> --> c 
2 <>|->|->|<CC/ > <C a. 

Primary enhanced video Object P-EVOB 
:Advanced pack ADV PCK is multiplexed in primary 

Playlist application resource file PLRSFL 
:Multiplexed attribute information in 

FIG. 69B(c) y MLTPLXimultiplexed="false 
enhanced video object data P-EVOB (see FIG.69BCd). ( A (Multiplexed attribute information MLTPLXimultiplexed="true") / 

A ? Path C 
v 

Path A / Path B 
a 

Information storage medium DISC 

F. G. 73A 
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(a) 
<?xmixml attribute information XMATRD?> 
<playlistName Space definition information PLTGNM of playlist tag playlist 
attribute information PLATR)> 

Configuration information CONFG 

Media attribute information MDATR 

Title information TTINFO 

</playlist) 

(b) 

<TitleSetTitle set attribute information TTSTATD 

First play title element information FPTELEE ->-OX) 

KTitle> 
Title element information TTELEM E1 COncerning title 1 

</Title> 
KTitle> 

Title element information TTELEM #2 Concerning title #2 
</Title> 

Playlist application element information PLAELE 

K/TitleSet) 

X First play title element information FPTEL is arranged at 
tOp position in title information TTINFO is reduction in time 
taken before start of playback of first play title FRPLTT 

F. G.74A 
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k?xmixml attribute information XMATRI?) 
(a) <playlistName space definition information PLTGNM of playlist tag playlist 

attribute information PLATR)> 

Configuration information CONFG 

Media attribute information MDATR 

Title information TTINFO 

</playlist) 

(b) set attribute information TTSTAT)> 

First play title element information FPTELE 

kTitle id Title ID information TTID title attribute information TTATRDX 
Title element information TELEM E1 Concerning title 1 

| </Title> KTitle id= Title ID information TTD (2 title attribute information TTATR | 
Title element information TTELEM I2 Concerning title 2 

k/Title> 

Playlist application element information PLAELE 

</TitleSet> 
N 

(c) (Title id=Title ID information TTD f2title attribute information TTATR)> 
Object mapping information OBMAP 
(including track number assignment information) 
ReSource information RESRC 
Playback Sequence information PLSQ. 
Track navigation information TRNAV 
Scheduled COntrol information SCHEC 2-(Y) 

F. G. 75A 
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(d) <ScheduledControlList) 
Pause-at element PAUSELF1 
Event element EWNTELF1 f 

(Y)-> Pause-at element PAUSEL2 
Pause-at element PAUSEL3 
Event element EWNTEL2 

</ScheduledControlList 

(PauseAt 
id=Pause-at element ID information PAUSD 3 
titleTime - Specified position (time) information TTTIME On title timeline 

/ 4) Written in format of "HHMM:SS:FF" 
X 

(f) <Event 
id=Even element ID information EVNTID #2) 
titleTime - Specified position (time) information TTTIME on title timeline 

/ 4) Written in format of "HHMM-SS:FF" 
> 

F. G. 75B 
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31 31 
(b) Example of display picture at TO 

Main title 
(Main video MANVD in primary 

video set PRMVS) 

(c) Example of display picture at T1 

D 43 (DDE) 
Picture explanatory 

(d) Characteristics of pause-at element function animation ANIMF1 
OTick clock (page clock or application clock) indicative of display timing of advanced 

Subtitle ADSBT, advanced application ADAPL playlist associated advanced application 
PLAPL. Or title aSSOCiated advanced application TTAPL is not synchronized with media 
Clock COrresponding to progress On title timeline TMLE 

OWhen pause is Specified by API Command, shifting of stop frame OCCurs due to delay 
of AP COmmand processing J. 

1. Display timings of both clocks can be synchronized by pause-at element PAUSEL in 
Scheduled Control information SCHEC 

2. ACCurate pause position can be Specified in frames (fields) 

F. G. 76B 
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