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Abstract In this paper, we propose an adaptive feature selection method to retrieve every single pair of repetitive
segments in a long broadcast video stream whose genre is specified. We have previously proposed a fast retrieval
method which narrows down the candidates of repetitive segments that need to be compared in detail, by an iter-
ative comparing process in the compressed feature space. The computation time was actually cut down when this
method was applied to a general broadcast video stream. However, when this method is applied to a video in which
the composition of part of the picture is consistent, it did not always narrow down the candidates sufficiently. This
report proposes a method to narrow down the candidates further by adaptively selecting pixels that represent the
difference between segments according to the genre of the video stream. The result of an experiment showed that
the method which selects the pixels by the entropy between frames narrows down the candidates best.

Key words video retrieval, long broadcast video stream, feature compression, adaptive feature selection



00:20:04 00:22:22 00:52:41

(0 Fifo =

00:23:01
(@ ont

01 0Oo0o0ooogad

1. 0000

00000000000000000 1,0000000000
0000000000000000000000000000
00000D0D0000000000000000000000
0000000000000000000000000000
000000000D00000000 (0000000000
0000000000000000000 (0 1)000000
00000D0000000000D0000000000000
0000000000000000000000000000
000D000000D00000000000D0 (200000
0000000000 0000000000000000
oooo
000000000000000000000000000
0000000000000000000000000000
0000000000000000000000 200000
0000000000000000000000000000
0000 (0 2e)0000000000 [4][5][6)0 0000
0000000000000000000000 (0 2(b))0
00000D000D000000
000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
000000000 (7000000 240000000000
0000000000000000000000000000
000000000000000000000000 [8j000
0000000000000000000000000000
0000000000000000000000000000
00000D000000000000000000000
0000000000000000000000000000
00000D0000000000D0000000000000
0000000000000000000000000000
00000D0000000000D0000000000000
0000000000000000000000000000
00000000000 000000D00000000002
0000000000000000000000000000
0000000000000000030000000000
00000000000000000000000

NN S - 5 [ 5
u

(@) PERRITE - $57E SHBROPESR  (b) AHIZE « 4808 LRI Ottt

02 0000000

2. JgoOoOoooOOoOobooooobooboan

goboooobooooobooooooooboboobobooooo
gobooooboboooboboooboooooooooooooa
goboooooboooobobooobooooobooooooooo
oooob20000000000000o0ooOb0cbo0oOoooon
gobooooboooobooooobooooooooboooooo
gobooobooooo

en® — an +bn® (c>>b) (1)

0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
00000000000000000

2.1 0000
00000000000000000000000000
0000000000000000000000000000
000000000000000 (00000)00000 (0
0000)02000000
00000000000000000000000000 (O
0000000)00000000000000000000
RCBOOOOOOOOOOOOOOOOOOO0O0000O mO
000000 f = [for foz -+ fomu] 00000000000
10000000000000000000000000000
0mO0mO0000000000 E; =[en ern -
000000000000 10000000000000
000000000000000000000000000
000000000 ni(n <m)00000000000000

elm]

f=1[f - fnl]T =lei1 €12 - elnl]TfO (2)

00000000 f000000000000000000
0000000000000 0000000D00000000
000000 f00000000 (000000)v,0000
O00v, 0000000000 wODOO0OO000000mwOO
0000000000000000000000000000
0000000000 200000000000000000
000000000000 mwD0 mmwOd00000000
00 By =[ex €32 -+ €2n,,] 000000000000 20
000000000000

0000000000 100000000000 20000
0000000221000000000000000000
0000000000000000000000000000
0ooooo



2.2 0000

2.2.1 000000

0000000o00o00oo00oo0oooooooDoO (O
ooooooo)ooooooooooouooooooooo 2
gooooooooooooboboooobboboobooboD2.10
0000000o0U0o0o0ooUog By =lenr ez -+ €im)
O E;=leal e - €2, 00000000000 0O0ODO
gbobooooooooocoooooboooobooo

g1o00000ooooooooooboo0oooooooooo
oooooooooooooooooooDOoOoODOD0D /oo
00000 mOO0OO0O0E0000 mi(ma<m)00000O
000000000000000000o00D0 fo000

f=1[fi - fu] =[er1en - ewm] fo (3)

oo0100000000000000000 fO00000O
0000000000 (wOOOO)ODDODODODDUOOODODOO
oooooooooooo0 (DoooOoo)ooooooot
goboobobobOwDOOOO0ODOOOOO0DOOOO0 200000
gobooobooooboobooobbooobobobooooooooo
goooooOoooooobobo0oooOooboooDoo
l00o00b0oboooocoocoooboooboog vooQodo
00000000 mwOO00FE,0000 nz(ne <niw) O
gooooooocoooobooocooooooooovOoDOoo

v=/[v - v’ng]T =[e21 €22 -~ e2n2]TVO (4)

000000000000000000000000000
oooo

2.2.2 000000000
000000000000000000000000000
000000D00000000000000000000000
00000000000000000000

00000 1000000000000000000000
0000000000000000000000000000
000000000000000000000000000
0000000000000000000 20000000
000000000000000 Ve = [Va1 Va2 -+ Van]O O
00000000000000000 v = [Us1 Us2 -+ Ubn)
00000200000000000000 (E(va, vs)) 00

D (vai —v)’ (5)

i=1

E(va, vp) =

gooooooooooooooywoooooboooDbooOoo
gboooooboooooocoooo
goood20000000000000000000040
goooooooooooo
2.2.3 0O0OOO
goooooooooboooooooboooobooboooobooo
gbood2210000000000000CO0O0C00OO000
gooooobooooobooooboooooobooooDooo

o

o

¥ REFE OIFER }»

N

B B (5D

()

——

6 12 8 24
T fifiE s R B R B P

o

o

03 000O0OO0O00ooooooooo

04 0O0O0O0OO0OOOOOOOODODOD

o0« Obooooooooooooooooooooaog
oono
gobooooooobobooobooooooboooooboo
goooooooooooon
2.3 0000
goooooooooooboooobo24a00000000b000
goboooooooooobooooboocoooboooooDooo
goboooooooooobooooobooooboooooo
gobooooooooboOoboo3boooooooooooo
goooooooo2000000000000DO0OOOO
gobooooooooooobooooooboooobooooooo
gobooooooooooobooooooooboooooog
goboooobooooooooboooooboooobooooooo
gobobooboooobooobooooboooooboooooboog
gobooooooooooobooooobooooboooooDooo
gobooooooooooboboooooooobooooooo
goboboooooooooooooooooboooooboooo
gobooooooobooobooooooboooooboo
gobooooobooooooooboooooboooobooooDooo
gobobooooooooooboooooobooobooboooooo
gobooooooooooobobooooboooo

3. J0ooOoooooobooooon

gboboooooooboooobooooooobooooobooo
gobooooooooooobooooooooooooog
goboooooooooooboooooboooobooooooo
goboooooooooobooooooboOooobooooooa
000000o0oO0U0ooooooDooo (o490

gobooooooobooooboooooooboooooboo
gobooooooooooobooooooboooobooooDooo
goboooooooooooboooooobooooboooooDooo
goooooooooooooooboooboboooo

gboboo200000000000C00O0CO0O0O00O0OO0



(@) TEE

| 2E% b i epir i Hmﬁmﬁ

Oos5 O0oooogd

RILENENE

B3 { DRGBE AT 5 L(3D)
&

=
H =-3Plog,P,
=0

-
\\J o

YREoL — L

06 OD00DO00OO0OO0O00O0O0O0O0O0OO

0000000000000000000000000000
0000000000000000000000000000
000000000000000000000000000
0000000000000000000000000000
00000000000000 (05(b)0020000000
000000000D0000000000000 (30 5(a)) 0
0000000000000000000000000000
0000000000000000000000000000
00000000000000000000000000000
0000000000000000000000000000
00000D0D00000000000
000000000000000000000000000
0000000000000000000000000000
0000000000000
000000300000000000000000000
ooooooo

3.1 000000000000000
000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
00000D0000000000D0000000000000
00000000000000
000000000000000000000000000
0000000000000000000000000000
oooooooo
00000000000000000000000000
6000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000 RGB
0000000000000000000000000000
00000 1000000000000000 RGBOO 30
00000D0000000000D0000000000000
nfufsfalulufslaln

0000000000000 j000RGBOOOO ;0O

07 0O0O0O0O0OO0OO0OO0OO0oo

0000 p; 0000000 7000000000 NgOOO
ooooo NOOOOo

Ny
Pij == (6)

g0+:00000000 H;,ODOO00O

Hy=—) Pjlog, P; (M
J

0600 H;,OODODDODODOOOOOODODDOOOOOOOOO
gooboooboboooobooobboooboboooooo
gooboobobboobbooobboobboooboo
goo0ooOoO0o0oo0oOo0ooobooOooooboooooboooo
oooo0ooooUooo0ooUooooooooooo (O
00o00oooo)oooo

3.2 DOOOOOOOOboO

00o0booooooooDbooobobOooooboooOooo
gdobooobobooboboooobobooobbooobo

0o0oo0ooooos3.1gb0booboobooboooooooo
0000000000000 NOOO ¢0 RGBO O pir, pig, Pib
000000000 v ODRGBOOOOOOOOOOOO
gooogoo

N
Vi_?j\fzk:;(iﬂz‘k—ﬁkf (8)
O00o00o0o0o0oo0ooooooooooooooooao
oodobo0ooboooooooooooooooon 3.100
0000000000000 00000o000o00oo0ooono
godoooooobooobooobooooooooooan
3.3 0D00OO0OO0OOOOOOa
ooo0oooooooooooooooooooooooao
O00000000o000oo0o0oo0o0ooooboooooon
goo0oooodoooonooooooooooooooo
Oooooooooo (1)DDDDDDD (Q)DDDDDDDD
O00o0oooooooooag

4. O 0

juobbooboooooooboooobooooooooooao
obooOoooooboooboobooooocooboobooooon
goboooobooobobooobooooobooooooooa
ooo

4.1 0 O0OO
00000000000 () 0000000000000

4



(x10%
20

—— T kO — Bl
18 H—E—srhi)Ef

—e— iR

12 | —— it
——2B%

e
e
4 / ///E/E‘
0 M¢

TEEN O BEHIBE SRR

08 0000000000000 O0O0O0O0O0O0OOOOOOOOO0
goooooooOoooooOoOooooooo

(x10%

|| —s—I O —Ef: /A
—=— SRR

[|—— iR

[ Eemam 24525 B - S

L=l

1RO EEHIE S D)
[ R B\ B o & ) = e

02 0 06 08
LELE

(=]

09 0O00O0OO0O0OO00000O0DODOODbODbOD

00(2)000000000000(@)0000() 00000
00000000D0000002.00000000000(5)
0000000000 500000000000000()00
00(b)00000()000(d) 0000 1(000NHK)D (e)
0000 200000CNN)O 50000000000000
0000000000000000000000000000
00000000000000000000000 08000
000000 100%0000000000000000000
0000000000000000000000000000
000800000000000000 100400000000
4.2 00000

4.2.1 0DO0DOOOOO
0s81200000000000000000000000
00000000D0000000 100%0000000000
0000000000000000000000000000
0000000000000000000000000000
0000D000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0oooooooo

000000000 000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0oooo
000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000

(x10%)

0
e ——TIh0OF B
8 5 =B
Bog PR e K
= —— P X
Wi e ®ER T
B
S 10
E
E 5

5 :

0 02 04 06 08
LELVE
010 ODoooododoooooooo
(x10%)

12
B — T O —JE{L
[ 10 f—=— S3EalER
B
= —— ik
W6 == SEE
=
2
@

0

0 02 04 06 08
LELE

011 0000 100000000000000

(<10

| |—— T O —JEfiz
—=— SyR4JERZ

7| —— s

20 | =g
Ll=—2EH I

1RO MRS R
a

0 it
0 02 0.4 08 08
LELE

012 0000 200000000000000

gobooooooooooobooooooboooobooooDooo
gobooooooooooooboooOoooooobooboOoOooono
gobooooooooooboooooboooobboooooo
gobooooooooooobooobooooobooooonooo
gobooooooooooobooobooboooboooooo
goboooooooooooboooooobooobooooooo
goboooooooooooboooobooooooooog
gooad

4.2.2 JO00O0OO0OO0OOOO

013o0oooooosboooooooboobooooonoo
gobooooooooooboooooOooooooooo
gobooooooooooboooooooooooonooo
goboooooooooobooooocoooboOooooo
goboooooooooobooooobooooboooooDooo
goboooooooooooboooooboooobooooooo
gooooooooooooooobboooobooboobooo

gobooooboboz2000000000000000000
goboooooooooobooobooboooobobooooDooo

— 5 —



911%

5.93%

4%

m T OE —NERL
| 53 siE(T

3% miEPR

m fitp 3
BmEEER

2%

A
=

AR O/ 2 BB S

%
0.04%
0 02%
; 0.12%
013%

0%

T A Houh— g2

00000000000 0800000000000 (=00
oooo0ooo/o0o0o)ybooooooooooooooo
goooooooooooOoboboooooooo

gobooooooooobobooooboooobooooboooooo
gobooooo200000000000000C000O000
goooboo 2000000000000 0o0oobobo0oooboo
gobooooooooooooo

gobooobooobooooboooobbooobooobooo
gooooboooooooooooooooobooooooooon
gobooobbooobboooooooooobooooood
gobooooboooboooobooooooobooooooo
goboooobooobobooobooooooobooooooa
gobooooboooboooobooooooobooooooo
goboooobbooobbooobooooooobooooooa
gobooooboooobooobooooooooooooboo
goboooooooboooobooooooboobooooo

goboooboooooooboooobobooooboooooo
goboooobbooobooobooooooobooooooo
gobooooboooboooboooooobooooooboo
goboooobooobobooobooooooobooooooo
goboooobbooobooooooooooooooood
gobooooboooboooobooooooobooooooo
gobooooooo

goboooboooooooboooobobooooooobooo
goboooobooobobooobooooooobooooooa
gooooooooooboboooboooobbooo1000
gobooooooooobodobooobooooboooboooooa
gobooooboooboooboooooobooooooboo
gobooooboboooboboooboooooooooooooo
goooooobooobooobooooooooooooboo
goooooooooooboooboooOoooobooboooooo
gbooboobOoobobobooboboooboooooooo
oo

5. 0 0O O

gobodooboooobooooboouoobobooooboooobooa
goboooooboooobobooooboooooooooooooo
goooboboooooobooooboooboboooobooooa

goooooobooooboobooooboooooooooooooo
goboooobboooboboooobooooobooooooooa
goboooooooooobooooboooboooooboooooo
goboooobooobooboooboooooooooooooa
goboooooboooobooobooooooooooooo
gobooooboooboocooboooooooooooooa
gooooooboooobooboooobooooboooooboooooo
ooooooo

goboooboooboooooooobbooobooooo
goboooobobooobooboooboooooboooooooooo
gboobooobooooooboooooooooooooa
ooo

U0 ooobooooboooboodoobooooobbod
0000000000000 000D00OOTRECVID2005 (9]0
NIIOooOooooooooooooooooooooooo
ooooooOoo 2100 coEocooooooooooon
goboooooboooobooboooo

O O

[1] N. Dimitrova, H. Zhang, B. Shahraray, I. Sezan, T. Huang,
and A. Zakhor, “Applications of Video-Content Analysis
and Retrieval,” IEEE MultiMedia, vol.9, no.3, pp.42-55,
July-September 2002

[2] P. Duygulu, J. Pan, and D. Forsyth, “Towards Auto-
Documentary: Tracking the Evolution of News Stories,”
Proceedings of ACM Multimedia 2004, pp.820-827, Octo-
ber 2004

[3] X. Yang, P. Xue, and Q. Tian, “A Repeated Video Clip
Identification System,” Proceedings of ACM Multimedia
2005, pp.227-229, November 2005

[4) DOODOO0OOODOO0OOODOOOOUOOODO“I0DOO0OO0OO
joo0o0o0ooooDOo0ooooDOoUooooOOoOoy DoDOooo
PRMU2002-167, December 2002

[5] D. DeMenthon and D. Doermann, “Video Retrieval using
Spatio-Temporal Descriptors,” Proceedings of ACM Multi-
media 2003, pp.508-517, November 2003

[6] D. Zhang and S. Chang, “Detecting Image Near-Duplicate
by Stochastic Attribute Relational Graph Matching with
Learning,” Proceedings of ACM Multimedia 2004, pp.877-
884, October 2004

[7] 0OOODO0OO0O0OOO000O0OOO0O0O“C00O0O0O0O0O0o
joooooooo0o0ooooooooooooo, 0300
JO0000000oo0000000O0Vol.3, pp.85-87, September
2004

[ OOOOODODODOOOOODOODOOD“0OO0OODOO
goooo0o0obooOo0oOo0obooo0oooooooooooboOog
0,720040000000000000000000pp.105-106,
November 2004

[9] National Institute of Standards and Technology, “TREC
Video Retrieval Evaluation,”
http://www-nlpir.nist.gov/projects/trecvid/

[10] N. Katayama, H. Mo, L. Ide, S. Satoh, “Mining Large-scale
Broadcast Video Archives Towards Inter-video Structur-
ing,” Proc. PCM 2004 5th Pacific Rim Conference, Proceed-
ings Part II, K. Aizawa, Y. Nakamura, S. Satoh eds., Lec-
ture Notes in Computer Science, Springer-Verlag, vol.3332,
pp-489-496, December 2004



