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L arge-Scale Broadcast Video Archive Testbed for
Video Indexing Research

Norio Katayama Hiroshi Mo Shin’ichi Satoh

National Institute of Informatics
2-1-2 Hitotsubashi, Chiyoda-Ku, Tokyo 101-8430, Japan
TEL +81-3-4212-2620 E-mail {katayama mo,satoh}@nii.ac.jp

It is desired to build the redlistic scale video archive system for further advancement of video indexing
research. Based on this idea, we designed and are constructing a broadcast video archive system. The
system is composed of commodities as key components, such as unix workstations, RAID disk arrays, and
MPEG capture cards and closed-caption decoder cardsinstalled in PCs. We also devel oped the experimen-
tal video browser system which is intended to be used as the software platform of the system aiming at
rapid prototyping of video applications and video analysis software. This paper discusses designing issues,
implementation issues, and future directions of the broadcast video archive system.

U170


研究会Temp
データベースシステム情　報　学　基　礎

研究会Temp 
127－３

研究会Temp 
67－３

研究会Temp 
（２００２． ５． ２１）

研究会Temp 
－17－


1 0o0od

BSOOOOOOODOOOoOoOoOooooooOoo
0oo0booooo,IMT-20000 FTTHOO DO
0o0o0obOooooooboOono,MPEG-70 TV
AnytimeForumO OO0 00000000 ODOODO
gooboooob,ooooobgoogoog,
goooooobobooooooooooon
0dooooooooooooobo.oboooon
gooooog,ooogonooooonoooon
0dooooofdo,0jgboooooooooon
0doooooooooooooo,ooooon
goooooooooooooooo,boon
doodooooooboooooooooooon
0, 000bofdooob. ooobooooan
goooobbooboooooooooood
0o0o,0000b0do0boooooooooon
dooooooo,oooooooobooo,on
gooddoooobboooogooobooon
0doooooooooboooobo.obooon
0doodooooooooooooooooon
goooooooooobo,oobooboog,
0dooooooooooooooooono,on
dooooooooooooooooooood
gon.

0ooooooooooooooooooon
dodoooooooooooooooooood
giooogobooogooboooooooooon
dooooooooooooooooooogn
gooogoog,bdogbooboogooooon
gooooboooooogooooooood
0ooooooooooooo,oooooon
goodb.ooooooboooobooanon
gooooooooboboooooooooood
O00oooooooooooononD 230000
00o0Ooooo0Oo MPEG-1O0000DOODOOO
gooobobooooogoooooooboon
Ooo0ooooooooooo 300000 MPEG-
2000000000000 bDO00ODODbOOOoDoO
gooooboooboooooooooood
0doooooooooooooooooooon
00O UNIXOOODOOOODOOOoOO RAID
oodboooooboooMPEGOOODOODOO
Oo0odooooooooooooooo pPCcOO

gbooobooobobboobooboobobo
ugbboboobooboooboooodaod
gbooobooobobbooooboboooogd
gbooobooboobooboooobbonbg
ugbboobuoobbodoboaboo

2 00OoOooooooooad

gbooooboboooboooboboooDg
goobbooooboboboooo,obooboboo
ggbobo,bbouggoobbbgooobbobod
gogoobbooobooboboooboboboboo,d
0000 @on0),bobooobooboooo
ud,gbobooogobbbougoobobod
gboob.0oboooo,boboboooboobd
gbooboo,0boboooobobooo.d
ubogoobooboabooboooboooba
gboooboboobooboobgooboobo
gbooobopoooboboboboobooobo
uboogood

()Oo0oo

ggbooobuooboaobbuoobod
gboboobuooboobobobuooobgooon
gboooboobobooboobooon
ggboodgbooooadgbod

(000

gbogbuobobooboogboboooon
gbobdogoobobooobobaoboboo

(3y 000

gogoooooooobbboobobooooo
gobooboogbobobobooo

00000000000000000000 [1
00000000000000000000000
0000000000000000000000
0000000000000000000000
000 [2,3,40000000 (5600000 [7]
000000000000 00000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000

0180


研究会Temp 
－18－


Video MPEG1/2
stream | capture
Data stream Client PC
e | Client PC |
Client PC
hgzgpfdr,eg Y Video Cans | Client PC |
N REPPTR > archive server Client PC
Data stream| : o server _
decoder 2 ry Client PC
7 channels
MPEG1/2 1 [[Frogram:
All-d e
capture archives| ||| Speciic

Data stream
decoder

Metadata

Video archives
(5TB)

ULngbobobobobobon

gbooboboobooboooobonbDon
vboboboboboobobooboboboobooad
ugbobobobodoboobooooboood
gboooobooboobobooboobo
vboboobooboboobobooooad
gbooobooboobooobobooboobon
gogbobobobobobobobobooog

gbogboobobuogbooboboobaobd
gbooboboobobooboboobooboo
gogoooooooooooooooooood
ggbbooubooboobobooobooabd
0000000000000 00DO Informedia
gbooobooooboobooboboobo
ubooboboboboobobooboooba
gboobobooobooboooooboboo
gbooboboobooboobobonbon
vgboboboboobooooboboboobod
gooopoobooboboooobobooboobd

3 Dooooood

gooobobobooboobobobonbd
vboobobodobooooboboobobod
ubogbuooobboboboboobooooba
oboooobooboopPCcObOOonbDoOon

ogooboboooodooooooboboboooon
uogdoooobobogguobboabobboooan
ubobogoobbboooobbooooobn
udbboooooobbbooooooboboon
udgoboboouobboooobobbooaon
ogooboboboooobboooobobooon
udoooooobboooooobobboooon
gooogon
01000000000000000o0o0oo
0z0000000000000000,0000
ugbogbuooboooab,gboobobon
0oooooo700o0o0ooooooooyOoO
0ooooooobobooooooo 2400040
udbooboobbbooooboobobbuooan
100000 MPEGOOOOODODODODOODOO
ogoobooobbooooooooobooon
udgooboooooboobboobbobboaon
ogoobboooobbobuoooobboon
uodobooooobobooooobobooooon
ooo0ooobooooooooo MPEGODOODO
udoooooobooooobobboooon
gooPCOOOOOODDOODOO MPEGDOO
000000 (Canopus MVR-D2000) O OO OO
000000000 (Systecd 00000 550) O
uodoooboodooooboobobooan
o000bOOo0obOOobOoobooboooog PC

0190


研究会Temp 
－19－


TVOO OO (VCR)
1

oooooooorc

RAIDODOOOOOO OO0OO0O0O0OO00OO0OO0O0 DbBMSOOO
1 1 1

0200000o00o0d

000o0oOo0ooooooooooood bBMS
doooooooobooooooooooooo
00oOoO0obOoOo pPCO0DbDOODODOODOOO
doooooooooouooooooooon
OPCOO0O0O0OOOOOOOOOODODOORPC
(Remote ProcedureCal) 00 0D OO0 O0OO0ODO
OORPCOODOOOOOOO JavaRMIOO OO
aoo
0doooooooooooooooooood
O00ooooooooooooooooooasal
Origin20000 00 0000000000000O0O
000 5TBO RAIDOOODOODOOOODOOO
O0oooooooooos5TBO0O0OO 3TBO
2TBO000000DOO0O0OODOOODOODOOOOn
oo oooo
O0odoooooooooo700O0OoOooOO
000DO0000bObO24000 MPEG-1000
000d0O0ooobOoobOoooobono 200
odOd2300000000000000000O
00o0000oooooooooooooooono
ooododoooooooboboooo,0o0oon
O000ooooooooooO NHKOOOOO
/00000000000. 0000000000
000oo0ooooooooooooooooon
dooooooooooooooooooooo
00000000000 OODbOOoObOoOOon
O00ooooooooooooooooooono
Oo0ooooooooooono MPEG-20000
oooogo.oooooboboboboboboooono

ooboooboobbobobuoobobobooo
oboooooobboobooboobobooo
goooboboooooboboooooboon
ooooboboboobobooooooooogoo
oooo
goboobooooobooobobooobooDo
obooobBMSOOOOOOoOOODOOoODOO
OO0 SunBladel000O ODBMSOOODOOOO
000 Oracle8i D O0O0O0O0ODOODBMSOOO
ooboooobooobooobouoboboooooo
gboboboooooooboboboboo
OooOobBMSOOOOOO0OODOOOOOOO
oooooooboobooboooboobogoooo
O DbDBMSOOODOOOOOOODOOOODOOOD

eMPEGOODOOOOOOOO (COOOOOO
000000000000000000000
00)
e00000000O0(0O0D00O0D0O0OOO
000000000000000)
0000000000 (0000000000
000000000000000000000)

Oo0d0o0ooooooooooogoooooo
0000000 OCracleInterMediaText O OO0 O O
godoboooooooooouooouooooad
Oo00U00oo0dU0oooouoooooooog
Ddd0o0oooooooouooooooogo
ooad

oo0d0o0ooooooooooooooooo

0200


研究会Temp 
－20－


goboboooobooomoboobobooboo

gboooboobobobobooobobooboobd

gbooboboooboobobobooobon
gbooobooboobooobonobooobo
uboooobuooboobobooboooba
gboooboboboobbobooboboobo
uboooobuooboobobooboooba
gboooao

4 JUuubobooooooobgd

gooobooboboobooooobonbd
gbooboboobooboboboboobon
gooooboboboobOobRrRAIDDODOD

oooboboobooMPEGUDUOOUOODODOO

Oracle00000O00OO0DOODOODODOODOOODO
gooooboooooooooooooood
dooooooooooooooooooood
dooooooooboooooooooooon
goooooobobooooooooooon
doooooooooboooooooooood
000 API (Application Programming Interface) O
gooooboooooooooooooood
0do0ooooooooooooooooooon
goooooboooooobooooooon

gggobbobobooboobboboboouooooad

oooootoAPDODODOOOODOOODOD
oboooooobobobooobobuooAP
ubogbuogooobooobuooooobooba
gbooobooboboboobooboobo
gboooao

gbooboboobobooboboobabd
gbobooboobobbobonooobon
good

yoooooooooooooooDoooDo
gboobobouooboooboboobon
gbooboobogoog.

(@oO0ooooooooooooooooooo
gbodgboboobgooboboooon
gboooboobobooboboooobon
gboobobouooboooboboobon
gbbobobodgboobooon

(30000 0DO0O0ODOODOO0O PCO UNIX
gbboobuoobobooobuooobooon
gboobooboooboboobogooooboo
goboopoooooooooooo

dodooooonooboooooooooood
giogbooooouoouoouoouoon
O000JvalO0O0O0O00O0oOooooboooo
doooooooooooooooooooon
gooooooooboooogooooood
doooooooooooooooooooooa
U00JvalO0OOOOOOOOOOOOOODOO
goboogooobibbouooooooooon
0oo0dodboblavalOO0O0oooooooog
o0000ob0obo0obobOobOobobo JBC
(Java Database Connectivity) 00 0000000
0ooooobooooboooJdbBCcoonog
goooooooooooooood

gooooboooooooooobooood
do0ooooooooooooooooooon
gooooonioooooogoooobon
U0 JwalO00O0O0O0ODOODOODOOODODODO
0ooooooooboooooobobo 300
oo ooooooobood
gooooogoooog.

eJ00OIODODODODOOODODOODLDODN
goGuiODOoooOooo@OoOoobooDoooo
ooooOooDooo)boooo.

eOracle 00 00ODOOODOOODODOOODOO
o0 ((@OOoooooooooooooo
o0oOdo0oOobDOoOooOooooo)ooo
ggbodgbbooooogboon.
e00OIDODODODGUIDOOOOO
gboobooobobooooobogobooboon

goobooogbooouonooooooonoood
0dooooooooooooooooooood
O PlaybackPand, 0000000000 O0OO
O CaptionMonitor, 000, 000000000
VideoSelector 000D O O00DOO (O 4)0
VideoSdlector 00 OO0 O0O0O0OOO0OOOOOOO
gooooooonbobboboboboooooooood
000 VideoSdlector DO O OO0 OOO0OOOODO
dooooooooooooooooooood

0210


研究会Temp 
－21－


Video Browser

Video
Selector

Video
Selector

Video
Selector

Core Part of Video Browser
(PlaybackPanel and CaptionMonitor)

Java Media | JDBC (ava.sql.”)
Framework i Oracle JDBC i
(javax.media.*) |i | Driver
Java VM
JDBC Connection
Oracle DBMS
., External LOB

*., (Large Object)

CaptionTable VideoTable

MPEG File

v

Oracle Database

v
Video Archive

O30bobobobobooboon

gaboboobboboguobbogabaoobada
00 VideoSelector 0O O OO OO

e VideoViewer: 00 O0O000OODOOOOOO
gooooo

e CaptionViewer: 00 O00D0ODOOOOOOO
gbogboboobooooboboon
gooon

e CaptionFinder: OO0 ODOODODOODOODOO
gbboobuoobbooboooo

gbooboboobobbobooboonboon
vbobooboobooboobobobobod
gboooboboboooboboboooboobo
gboobobooboobobooboobon
ubogbobooobgooboboboobooba
gbooooboobooboboobod
030000000000000000 Oracle
DBMSOOOOOOO0OOOCOOOO MPEGOD

PlaybackPanel

' =1oix]

n 2002401722 19:19:
hREEIEAEIL.

SERIT. B A
O S FEBET HELT

cd A ohL
SEBEMADIEMEEITHNEFR
LLBFRETLELL,
2002/01/22 19:20:20
Efo. hREIEAE| AR
HEEICDLT B ATS%E A FITE
S FEEEHELUESDLL

'
V| e

[¥] Automati§ Exchange
[

VideoSelector CaptionMonitor

040000000

000000000 OOracleDBMSO O OOO0O
OO00O0D000 LOB (Large OBject) DO OO0
gdobooouooooobooooouooooao
O MPEGOOOOOOOOOOOOODOOOO
oddobodooooooouooooooooa
MPEGLOOOOOODOOJBCOOOOOOOO
Odo0do0oooooooooooooono MPEG
000000 JavaMediaFramework O 0 00 O
godoodoobooooooouooooonoa
odooooodoobooouooodooooaa
DBMSOOOOO JBCOOOOOOOOOOO
OO0D0ONFSOODOOOO0ODODOOOODDODOO
godoobooooooooooooooooa
gdobooouoooooboooouooooao
gdoodobooooooooboooooooao
Doddobooobooooooooooooog
oo

000 VideoSdlector 00O O0O0O0OOO0DOO0O
Od0o0oooooooooooooo APOO0O
ogoogod

ebgbuooboobooboboobon
gogbodobobooooogbooon
eJ0DODOOOODOODODLOODOD
goboooo

e gnbunooobooboboobon
gboooboboobobooboobon
gogboodgboogoogad

0220


研究会Temp 
－22－


eJ0OODODOOODODOODLOODOD
g

eJ0OODOODOODODOODLOODOD
gbooooboogoo

OO0 APIOO0OO0O000O0O0000O000000
MPEGLOODOOOOOODOODOOODODOOO
000000000 0VideoSelectorD OO O OO
godoodoooooooodooouoooooao
ooboutdooooouoooooooooood
godoodoodoododoooooooooao
gotddoddodoooooooooooon
godobooououoooudouooooonoa
oododoooooooood

00000 VideoSelector 0 00O VideoViewer,
CaptionViewer, CaptionFinder 0 00 0O AP OO
goddodooooouooouooouooooa
OAPIO0O0O0O0O0O0O0000O00oooooon
gotddodoooootdooooouoood
0000 APIOO0O0OO0O0O0O00000000O0
gododobooooouooood

S Uogdg

gbogbooodgbuooouooboboboabd
gogooobobobobobobbbbboooooog
gbobooobooboooboobooboobo
ubogbuguobobbobgoobooba
gbooooboboobooboooobon
OUOODODOUNIXOOODOOOOOUORAIDODO
oooooooobobo pPcObObCObDbOODbDOO
gogbobobooooooooboboboood
ubobobobuogbooboboobobod
ugbobobobbooboobobuoobobod
gogooooboboboboobobobooog
ubobobobooooboobobooaoooad
vbobobobuodgbgboobobobobod
gboobobooboobobooobonbon
ubogbuogbooboooobuooboooba
gbogogbooooooooooaoooooaod
gbooboboboobooobobooboobon
vgbobobobubooboobobobobod
ugbboobooobooboaoobuooboon

good

[ 0oO0,0,000,00,00,0000000
googboogobooobooobooo,boboo
OooDOoOobogd, I E-95-533, 199.

] Nakamura, Y. and Kanade, T., Semantic Analy-
sisfor Video Contents Extraction — Spotting by
Association in News Video, Proc. of ACM Mul-
timedia, 1997.

Satoh, S., Nakamura, Y. and Kanade, T., Name-
It: Naming and Detecting Facesin News Videos,
IEEE MultiMedia, Vol. 6, No. 1, pp. 22-35,
1999.

[3]

[4] Christel, M. G., Visua Digests for News Video
Libraries, Proc. of ACM Multimedia, pp. 303—

311, 1990.

[5] Babaguchi, N., Sasamori, S., Kitahashi, T. and
Jain, R., Detecting Events from Continuous Me-
diaby Intermodal Collaboration and Knowledge

Use, Proc. of ICMCS, pp. 782—786, 1999.

[6] 00,0000000000000000,0
0OoO0ooo, Vol 41, No. 4, pp. 351-356,

2000.

Reiko Hamada, Shin'ichi Satoh, Shuichi Sakai,
and Hidehiko Tanaka, “detection of important
segments in cooking videos,” in Proc. of IEEE
Workshop on Content-Based Access of Image
and Video Libraries, 2001, pp. 118-123.

[7]

0230


研究会Temp 
－23－




