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Abstract In this paper, we report a study on region-based matching for detecting scene duplicates from news
videos. Scene duplicates are videos taking the same event from different perspectives. Recently, technology to
deal with the large amount of news videos based on their contents is needed. Among them, we are focusing on
the scene duplicate detection problem. The proposed method first segments a video into the background and the
person region, and then each region is matched independently, and finally the results are integrated. In order to
deal with the different perspectives, the regions are matched with the features that are robust against the different
perspectives according to the nature of each region. To match the person regions, the proposed method uses the
pattern non-uniformity of the feature points. Meanwhile, to match the background region, the proposed method
uses the color histogram feature. We conducted scene duplicate detection experiments using actual news videos.
From the results, we confirmed the effectiveness of the proposed method.

Key words Scene duplicate detection, difference of perspective, region-based matching, news video



1. ODoO0OaO0

000000000000D000000000000o0o00
gooooo0oooooooooooooooooooooog
00000000oooooo0o0o0o0oooooooooooon
00000o0o0ooooooooooooooooooogoo
0000000oooooooooooooooooooooon
000000000oooooooooooooooooooon
000doooooooooooooooooooooooon
0 near-duplicate 0 000000 00O OO OO Near-duplicate
000ddooooooooooooooooooooooo
000000000o0oooooooooooooooooon
00o00o0o0O00o0o0ooO0o0OJoobooooooooo
near-duplicate D 0000 300000000 [2]0

0 10 Strict near-duplicate0 0 0 00000000000
0000000000000 1 0000ooooooooon
00000ooooooooooooooooooooo

0 20 Object duplicate0 0000000000 OOOODO
J000dooo0ooopooooD 20000000OOOOO
gooo0o0oooU0oOoooUOooUOoooOooooooooo
0o0ooooooooooo

0 30 Scene duplicatel1 00000000000 O0O0O0O0O
0000dooooooo 30ggoogoooooooooon
0000ddooooooooooooooooooooooon
0000000000000000000000000000
oooooooooooooo

00D00000000000do1ooo3s0ooooooooig
0030000 10000000000 ooooooooon
Jd0ddddoo l00000o0ooO0o0ooooooooooo
000000o0oooooooooooooooooooooon
0000000oo0oo0ooooooooooooooooog
0100030 00000oooooo 1ooooooooooon
goooooooooooooooooooooo

000d0200000000003000000000000
gdoooo4000000oooOoOoooboUooooooDo
000oooo s000000000a

2. 0000

Near-duplicate 000000000000 ODOOOOODOO
0000010 00000000000000000000a0n
00000000ooooooooooooooooooooon
000 @Boo0o0ob00o0o0ooooooooooooo
0000000000000 Law-ToOOOO 40000

000 near-duplicate 000000000000 OCDOO
NgoOOOUO [5]00Zhang OO 0O [6)00000ODOODOO
gooooooooooooooOooooooooooooo
gooodoooOoUopoo20003ggooooboogoooog

gooodooggo200o3pooooooooooooon
0000010003000 0oooo0oooooooooon
000000 7000000 2DooU00DUOoDOOoo

Famn

Q éﬁiﬁﬁ&é%& %

EbULL

04 0D0O0O0D0O0OOOOOODO 2

goooooooooooobooobooooobooooooo
gooooboooooooooooboooboooooooooon
goooooboooooooobooobooboooooooooo
goboooobooooboobooobloobsobooooooog
gooboooooooooobobooobooooboooooo
goboooooooooooboooboocOoooboboOooooo
gooooooooooooobo0ooooobooooDooo
goboooobbooobooooboooono2000300000
goooooooooooooooOoOobOObObObO 4000000
goooobooooooooobooooboooboooooDooo
gobooooooooooobooooboooooooooad
gooooooooooooboooboooooOooooooo
goboooboooooooobbooobobooooooooog
gooooobooooooooooooo

3. UbOnoOanO

000000000000 000DOdOstrict near-duplicate
0 scene duplicate 0 00000000000 O0OOO0O0OO
0000ooooooooooooooooo

3.1 JOO0OOo

000ooooooo s000b0obo0o0ogOo 200000
0000doooooooooooooooooooooooo



AmsaERe HREERE

AsE O EELE HRBBOELE

| BERBEEROHE \

MELELE

HRIUE O

05 0000000

gooobooobooooobooboooooooooboooooo
goboboooooooooooooobooobooooooboooo
gobooOoooooooboooooooocobOoboOoooooo
00o00o00oo0ooOo0ooUooORoUoo0ooooooo
gooooocoooooooooooocooooboboooooo
00000000 0Oobject duplicateD00O0O000O0OOOO
goooooboooooboooooboooobOoooooooooo
goooooodooboobodoooboooobooooobooooooo
goooooooooboooooooooOoobOoooooooo
goooooboodooboobooooboooobooooobooooooo
goooobooooooobobooooboooobboooooo
goooooboodooboooooboooooOooOoOooOooooooo
goooooooooooooobooooooboooooo
gbooooboooooooooboooooboooboooooDooo

3.2 0000

gbooooobooobooooobooobooboooobooooo
goboooooooooooooooboooboooobooboan
U06(r) J00000000DO0OODOOOOLUOOOUDO
O00O00000OHaar-like D0OO0O00O0O0O0O0OODOODOO
00000 [geoooooo0ooo0oouoooooog
goooooboodooboooooboooobooooooooooo
goooooooobooooobooooboooobooooooo
ooooooOooooo e(h)ooOoUoUoOoUOOOUOOOO
goooooooooooooooboo 3obooooooboooo
goooooboodooboooooboooobOoooboooboooo
goooooooboooobooooooooooooooooog
goboooooooobooooooooooboOoooooOooonon

SIWERTRA
)
MR

SIVHRTRN
BAEI %A
it

HRIGHEL AMEHE  EREWHEE

(b)y DODODOOOO

(cy0DDOOOOOO

06 0000

gooooooooobooboboboboboboobooon
goooboooboboobbbooboboobboobbbooooo
00000 6(c)000D0D000OODO0O0OUOOOUODOOO
goboboooobooboboboobobooboobobo
goooooooooooboobobobobobobobo
gooooobooboobobobobooboon
3.3 0O00OO0OOOoo
3.3.1 00OOOODOO
goooooooooboobobobobOobobooDoo
o0o000oooo0o0oUooooooUooooooo |2
pooobobobooobobooobboooobo
010 KLTOOOO [10)0oooooooooo
020 0O0O0OO0OO0DODODOO inconsistency O discontinuity 0
RN
030 oboboboobooooo
goooo
gooKLToDODOOoOoooooooooooboooboooo
goooooooooooboobobobo
00000000000 inconsistency [11) DO0OO0O0O In-
consistency 000000 P = (P, P,,P) 00000000
oo ooooobooooboboobobbo
gobooooooooboooooDod =y, t000000O0O
oooouooooo ve= (P, Py, P)0000O00OO0ODOO
7 [pixels] x 7 [pixels] x 3 [frames] 000000000000
00oo00ooo0oooo0o MO M°OOOOOOOOOO
0MOMCOD (1)00 (20000000000

E:If E:IQR, E:IQB
M=| 2 PP Y B )Y PP 1)
}:Iyaf E:Fug E:Ef

> p: > PP,
M° = (2)

> ppo > P



N
o

'4‘1,'\/

T=1
=
3
>
\"\

Inconsistency
o
S

o
[N}

©
o

180 190 200 210 220 230
Frame

0 7 Inconsistency 00000

O0MOOOOO MOXOXO0M 22X 2000000
M°OOOO0O AOXOX = A0000 00 inconsistency
000 3)0ooojo,lobooooooooooooooo
opoooog

Az - A3
IXEPY: 3)

Inconsistency =

0000D0D0DD0O0O0000D0ODbDO00000 inconsistency
00000 70000Inconsistency 00000 O00O000OO
gooooooooooooooooooooooooooon
g0oooO00ooOoo0oooo0ooooOooooooboOoOoono
gooooooooooooooooooobon
000000 inconsistency O O O O discontinuity 0 O O
000Discontinuity 00 000000000000O0O0OCOO
discontinuity 0 10 0000000000000COC0O0O incon-
sistency 0 0 00000 O O ODiscontinuity O Oinconsistency
poobobooobooobobuooobboobbooobo
00000000000 10000000o0o00000000
0000000000 inconsistency D00 D0DO0OO0O0OO0O0ODO
discontinuity 0 10000000000 00000
gooooooooobobOOoOooboOool1boboo0oboooobooon
00000o0oooooooooooOo0Oo00oooooooOn
000000000000 Odiscontinuity 0 10000000
000 «0000000000000 inconsistency 0000
000000000000 wOOO0DODO0 discontinuity OO
00000o0ooooooooooooooooooooooon
goooooo0ooooo0ooooOooboO0o0oooOob0O0:00
opooog s;0n, 0000 Tijljj:l,-n,ni[IDDDDDD
0020000 7/0 7000000 Sim(7Y||75) 00 (4)0
(h)0000O000O00DO0O0DODOO0OOO0ODOOODODOOO
000000o0o0oooooooo

Sim(TlHTQ; T) =
>, Dx NCC(c(t;T1),c(t —7;T%);t
Zt d(t;T1) + d(t — 73 t2)

—w,t+w)

Ncc(qaza)cu<5)¢lt2):
2 ( (t;T1) 1)) (cth —ch))

¢§: (t:Ty) — (1) Y (e(t: o) — e(T2))

RYOF o

l ‘NSE

~
Dif A

DEO L‘\SE

d

08 ODOOOOOoOooooooDoooboo

a0 p000000000000000O00000Sim(af|B) 0O
ol pO0000000070000000O0O0DOO0ODOOO
00000000 0oO00oO00oO0oO0oO0oOoOoooooooooo
0o0ooo0000oooooooooooooOoooOoOO0o
00000000000 o0oo0o000000d#T)0c(t;T) 0
go0o0oT7rT0t¢t000000OoO0oO0O0g discontinuity OO
00 T7T0O¢:t0000D0D000000 inconsistency 0 OO
OOONCC(c(t; Th), c(t; To);t1,t2) OO0t £t <t 00000
inconsistency c(¢; T1)0¢(t; 7o) 00000000000 OOO
00000000« Ty) 00c(t; ;) 0000000

ooooo0ooo0ooooooO0o-0000000 (6)0
0000000000000 0000000 7/000
00000000 S;00000 Sim(7Y(|S) 00000 7/ 0
0000000000000 T¥ 0000000000000
0O (00000000000 S, 00000000 5,000
0O Sim(S:||S2) 0000 (6)0D000000000O0O0OO
00000000 p%0000000000000200000
0808000000 Ruamel(S1,S2)0000 (8)000D0
goos, 000 s;00ooo s;000 s;,0000000
oooooo

Sim(T7||S2) = max Sim(T{[|T5) (6)
Sim(S1||S2) = avg Sim(7T7||S2) (7)
topp%
1
Rface(Sl;SZ) = E(Slm(S1||S2)+Slm(S2||Sl)) (8)

3.3.2 0O00OO0OOODO

gobooooobooobooooboOobooobbooooo
gooboooooobobo spgoooooobooooooboo
goobooocobOoobOoooooobooobOboooboooonog
gooooobooboboobobooboboobobooboooDo
oooooooooooooooboOooooo HSVOOOO
OHOOOOOSOOOOOOOO00O0O0o0oooooooooo
goocooooboocoboooboooboooo20000000
ooooUoOooooo (9ooooooooooooooo
Bhattacharyya 0000001 00000000000000
O R,,OOODODODO

Ryg =1— \/1 — Zumzl v/ p g 9)

oooo0p“oe¢™w ooOoDoDOoOoD0O0D00D0oO u
00000000000mO00000000000000
3.4 000000000
00000000 Riaee 000000000 Ry 00000

4



01 0O0ooboooooooooooooooooooo

02 0000

ooo ooo oooo

NHK 00 oooo 12:00 O 12:20 oo oo oo ooo |ooo | FO

ooooo FNNOOOO 11:30 O 11:55 oooo |ooooooooo |oooo | 079 0.76 |0.78

ooooo NNNOOOOOOOOoO | 11:30 0 11:55 ooool oo oo 0.16 0.15 |0.16

CBCUOOO |JNNOOOO 11:30 O 11:55 oooo 2 oo o 0.75 0.75 | 0.75

oooo ANNOOOO 11:45 0 12:00 oooo 3 oooo oo 0.33 0.34 | 0.34
oooo 4 goooo O 0.71 0.74 |0.73

o000 sS08; 00000 Rusion 00O0O0D0OOOO
Rfusion(si7 Sj):aRface(Sia Sj)+(1 - a)Rbg(S’i7 SJ) (10)

b0 obOO010000000000000
goooboooooooobooooooooooboooo
goooooooboooooooobooooooooboooooo
gboobooooooooooboboooboobooooooooo
gooooooooboooooOoooobOboobOooOooooooo
goooooboooobooooooobooooooon

4. 00000

gooo0o0oo0oo0obobOoboobobobooooOoo
goooooooo

4.1 O0O0OOOO
goooOoooboboboobobooo20110 120900
gooboboooboooobbooobobobboobobooon
goodd0o 1goooboooobooobobbobooooo
0000 29.97 [frames/sec]0 00 00 1,440 x 1,080 [pixels]
goooooooooboooboboobooobooobooobo
goboooo33suouuooooooooo sboooooonon
go0o0ob0ooboobbbboo 240000000000 oDo
004000 C000O0obDOobooooboOoooooboboooog
goo0o0ooboobooboobobOoboboboobobooboo
4.2 0000
goooooooooooOoooooobOooobooooo
goooboobooboboobooog

oood0o oobooboboooooooooooooooooo
goooooooboooboboboboboboboobo
0000000000000D 2JUo0DUoU0oOoDOn
gooooobobooooboo

o000 10 boooboooboobbooobooboooboo
goooooooboooobobobobobobobooo
00000000000 360 x 270 [pixels] 00 OOO0OOOO
KLTOoOoOOoooooobooobooooooobboooo
gooobobooboboobobooooo

J000 20 ODO0o0OO0O0o0obO0oOobooobooboooo
gooooobooboobooboboboboboboboobo
obdbooooooooooooooooooooooooon
gooobooboobooboboboog

gooo 30 booooboobooobooboboooboog
goooooooboooobooboboboboboboobo
goooooboooo

00040 ODOOOODOODOODOODOOOODOOO

»
il
1§
L]
.S
®

oﬁﬁamamz?z; EhULLH
EhUsn A v

01 0000

gobooooboooooooobbooooboocOooooOooooo
gooooooooon

gobOs000000200000000C00000000
ooooooooooooono20000000000000
gbooooboooOoooob12000000b000000o
obr70ooooooooooobobobooooooooooon
0000000ooooroooooo

4.3 0 OO0

goooooooooooOooOooOooorooOooOOon
0200000000 9000000000 100000000
01nogooboooooooobooooobooobooooooo
oo0o0oooooorOoOoO0OOOO0OO0O0OO0OO0000oooo
gobooooooooooo

4.4 O a

gooooo ooOOOOOOODOOOOOCOOOOOOOn
goooooooooooobooobooOooobooooooo
ooboooooooooooooboooooobooboboboon
goooooooboooooooooobo 11oooboooooo
gbooboooooooobooobboboooboboOoboooog
gooooobOooooooooboooooobooooDooo
gooooooooobooooooo



012 DOO00oOoooooooboOooooooooo

goooobobo1looooosoooooboooboooboobooo
goooooboooooboooooboooooOoooooooooo
goboboooboooobooooooooooboooboo 10
goboo3goooooooooboobooooboobooobooboo
o000 20000000000000000FOOOOOO
gooooooboooooobooooboboboooboooooooo
gbooooooocboooobobooboobOoobbooboooooo
gooooboooboooooobooooooooobbooooo
gobooooboooooboooooboOoboboOoobooboOooono
gboboooooooooooooooooooooooooon
goooobooobooobooboooOooOooOoboooooo
gooooooooooobobobobobobbobobooooooooo
goooooooboooooobooooooooooboooo
gbooooooooooboooboooooooooooon
goooooboooooboooooooobOoooooooooo
gooooobooooboobooooboooobooooooooooo
goooooboobooooooobob0oo0o 12000000
goooboobooooooooooooboobooboooooo
goooooooooboooooooobooobooooooo
gooooboodooboooooooooOoooOooOoooooOoo
gooooooooooooooobbooooooon

gooooooooooooOoODO 2000004000
gooooooobooobobooooooooboboooooooo
goboooo20000000000000O0C000O0000
o40000FOOOOOOOOOOOOOODOOOOODOO
gobooOooooooobooooooooobooooooooon
goooooooobooobooobooooooooooo
goooooooooboooooooobooooboobooooooo
goooooboodooboobooooboooooOoooooooooOoo
gooooboooooooboooooo

5. 0 0O O

gboooooooooooobobooooboooooboooooo
gbdboooooooooooobooooobooboooooon
gboooooboooooboooooboooobOoOoooOooooooo
goooooooooooo

gooooobooooooooobooobooooboooooo
goooobooooboooooooooboooooooooaon
goooooboooooboooooboooobOooboooooooo
gboooobooooooobooooooboOooooooo
gooooboooooooooboooooooboooooo
gooooooooboooooboooobooooooooooo

gooooooooooooboooooooooooooo
goboooooooooooboooooooooooooa
gooooboooooooobooobooboooooooooo
gobooooooooooobbooooboOooooooooo
gooooooooooooboboooooboooobooooooo
gooooobooooobooobooOooboOobooOoOooOoooDooo
gooooooooobooooooobooooboboo

goboooooboooooooooobooooboooooboo
obboooooooooooooboooooOoboOoboboboon
gobooooboooooooobobooooboocooooooooo
gobooooooooooobboooooooooooooag
gobooc400000000000O0O000DOOO00O0O0O000
goooooobooobooooboooooobooooog
goooooooooboooooooboooobbooo

U0 oooobooooboooooooooooboboOooobood
goooooooooo

O g

1] X. Wu, C.-W. Ngo and A.G. Hauptmann, “Multimodal
news story clustering with pairwise visual near-duplicate
constraint,” IEEE Transactions on Multimedia, vol. 10, no.
2, pp. 188-199, Feb. 2008.

2] 000,00 00,0000,000,000000000
goooooooOoooooooooy booooooooo
0o0DO, vol. J92-D, no. 8, pp. 1135-1165, Aug. 2009.

3] OO O0O0,0000,000,“0000000000000
00000 AND/ORUO, 0000000000 OOD-IIO,
vol. J83-D-II, no. 12, pp. 2735-2744, Dec. 2000.

[4] J. Law-To, O. Buisson, V. Gouet-Brunet and N. Boujemaa,
“Robust voting algorithm based on labels of behavior for
video copy detection,” Proc. 14th ACM International Con-
ference on Multimedia, pp. 835-844, Oct. 2006.

[6] C.-W. Ngo, W. Zhao and Y.-G. Jiang, “Fast tracking of
near-duplicate keyframes in broadcast domain with transi-
tivity propagation,” Proc. 14th ACM International Confer-
ence on Multimedia, pp. 845-854, Oct. 2006.

[6] D.-Q. Zhang and S.-F. Chang, “Detecting image near-
duplicate by stochastic attributed relational graph matching
with learning,” Proc. 12th ACM International Conference
on Multimedia, pp. 877-884, Oct. 2004.

(7 0O 00,00 00,0000,“C000000000000
goooooooooooooooo, oDoboooooood
00DO, vol. J89-D, no. 12, pp. 2699-2709, Dec. 2006.

[8] R. Lienhart and J. Maydt, “An extended set of Haar-like
features for rapid object detection,” Proc. 2002 IEEE In-
ternational Conference on Image Processing, vol.1, pp.900—
903, Sep. 2002.

[9] A. Kuranov, R. Lienhart and V. Pisarevsky, “An empirical
analysis of boosting algorithms for rapid objects with an
extended set of Haar-like features,” Intel Tech. Rep., MRL-
TR-July02-01, Jul. 2002.

[10] C. Tomasi and T. Kanade, “Detection and tracking of point
features,” Carnegie Mellon University Tech. Rep., CMU-
CS-91-132, Apr. 1991.

[11] E. Shechtman and M. Irani, “Space-time behavior based
correlation,” Proc. 2005 IEEE Computer Society Confer-
ence on Computer Vision and Pattern Recognition, pp.405—
412, Jun. 2005.



