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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.
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W, EEEECEERNOREICKD, BEERERZKEIC
EMTER &S ICHEo . BEBBRIE, AR—Y, F3v%,
NSIT 4, T A=V avkl, SEXELEENHS. £
DHFTH, =a—ABRRRBROHKELERLTED, A
BB A SEENEN. —a—ABGEEARE LTERT S
fedicid, KBIKEA T a—ABBERBICEDVTHRIE
WMBRBELES, AWIETIE, TO&SEHEMOHRTE, BE
® near-duplicate ZHH § B EAMICiEEH T . Near-duplicate
L, A—0DH3HE BAITE >R EFROHRKE (AN
Vb)) BRELULBM, F£ikiE, AUNSREZERE LSO
LTHY, —a—RBROREL (1] R EKAATES. ik
near-duplicate (X, LATD 3 @RICHITISNS [2).

(1) Strict near-duplicate : [@—®D A > & [F UREHR
HTHRELEMGOC L. K 1IRT XIS, RBE FEGHIE
HERKZBODHORPRHD, BERARIFRLCTHS.

(2) Object duplicate : B CHEHNRICDONWT, BhB A
N MEBREURBBOC . K 2iTRT X 5iC, RUEEH
&%, EICHT, BA3RAICIBRE LEMBOC L THD,
BEHEADBNDHDRS.

(3) Scene duplicate : BILANY FERZZBEHRSAN DS
BELEBBOC L. K3ICRT LI, AUHEZR UL
IZ, BRBHEAHLBELIBURTHS. £, RERAIDE
CTH3H, Bas7LEBHICHBEINSC LML, BIEE
NBHEIHRRBT LEBL.

FRETIE, chboodhtd (D) & 3) oRzERY. (L
L 3 BHB1 DDA\ NERELIEMERETHS. —a—
AR TR, $B 1 DDAV MCETE=a—ATH, BE
RTELIEONIMGENRER -0, BEOHEAVREIHE
BHB. COXIIC, Za—ABBRBEER T LIBRZTD,
1) & 3) ZRHETENE, $5 1 DDAV M 2RLGH
RDZ a—AMEH HIBRT 5 Z L AW ATREIC R 5.

LIRE, 2 THEMARZBNL, 3 TREEFELCDODVTEN
3. LT, 4 TEMEERICOVTHRR, ZORERICOVWTE
295, RRICS TARERZZ LD S.

2. BEWHR

Near-duplicate DFTE, E—DA 2 FEFRIUCEEHRAT
BELRE () ZXRLTIMEL LTE, RREOMEND
AR OBROBURE ERICRINT 5 C L 2B L LIRSS
DOFZE (3] *°, |OBLERI N/, MIIhizd UM
ZRIETZZ L RBENL Uiz Law-To 5 DRI [4) HH 5.

2T D near-duplicate # X FICRHETBHAFEL LT,
Ngo HDHIZ [5] %, Zhang 5D (6] HEIFHN5E. Thb
OMFEIL, BEREADBNCEEBEFEMBRZAVSCLICES
T, BEHADORLS (2) ¥ (3) OREEAREL LT3,

BERZINRES (29 & ) ZRAIL, A—DA V%
‘BELZ (D & Q) ZRHTACLEZENELIEAEELLT,
AL O 7] PROOMFE 2] Kb 5. HALIE, B&EHD
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B 1 Strict near-duplicate DF

3 Scene duplicate Ol

B4 AVIOBEURAHEBYE 2]

7oy adEFALEREFEZERELTNS. LAL, C
DFFER, 759V aDREKETR2D, 75y ab#os
TVERVWBMRIIRETE RV, Kb, BUGHDOAMORFES
DORE— /S Z— I EDINT (1) & 3) 2RET B FiER
BRELTVWS. CORMROFE—MENR2—E, AYOBE
DFE2EETHETHS. \VOBIZOBRAE, BERADE
WICERTH D, £/, BURENRTLREFAICI > TE
£33, Lizh-T, BERUDERS (2) & (3) ZKHIL
TRIETZZENTES. LMLIOFHER, B4iTRT LS
7z, BRICFBADEL D, AMICRRBADN DR ZSBGE
BHTE A, HTRCHMEANEET IO, HERICTFERRN
HBE53RBETHB, DS h-a— AR, TERR
Mg P TRUTRURLNBDT, EBEO= 12— AN LD
RBICIZC OREDBRIKETH S.

3. REFZ

A TRRRI=NBEZRSE X, AT, strict near-duplicate
Y scene duplicate Z8bBTHEH—Y—V MY, —a—XM
BhoE——2ERINT BFERERTS.

3.1 FEOHE

BEFEORNEX 5ICRT. £9, ANEThiz2D0v a3y
b, ZNThAYER L TRERICHETS. £LT, B

-76 -

NI | -El ectronic Library Service



Institute of Electronics,

ABMRKEE

WREES

,//'Aaai?aua_//’ e w:aurﬁwx P

| EARARAORS ]

// /

HABLL-BIRUE

5 BERFEOFTN

BORBEREMET S LT, ANvay FEOELERE
B3, B, BUEOLEWECEDSE, AhEhizvay
FRILDE—— 22 3 W2 HFIT 5. AR OREICIE,
ANDDRBEORE—MR 22— 2] ZEVS. T OREIZA
MOEEDREEERL, BEHAROBVICERTSS. i,
CDFMIC X 5T, object duplicate, D% b, @ UEEHSH
DRI BANY N 2/BE LIS T o nEnE Sy
5. £, \PIOEIEDBROAKATIE, BIEZOFERIILTNT
b, BRENERICEAKESBLZMBERATER. 22
T, HEFEROBEIIE, BLAMNSLEEERVS. D
FRUE, BERROBVWICEEBTSHD, BENEZREDAZ
CREZBBERATZCENTES. £, BEEIEIET S
TLickh, RBEANERICEEZ XS LBETE, FhFN
OFEEHNEVICHEEINT, IILTHEINS E51cT 5.
3.2 fAESE

AN1¥ay FOFEESEREICOVTEHRATS. LI, AA
ENteray FORAIDZL—LEBANTL—LERR. £,
X 6(a) IR &DIC, ANTL—LhoEERETS. HER
HFE L LTid, Haar-like REEFIAL-SEAA T2
FMEHFE 8] [0 B EHBBITOND. KRXTIE, TDES%
FEEZANTIL—LHhCHEREEER <M TES DL
RETS. COREDT, UTFTRERAFTHEREEZYDHLT
FERICAW:. Ric, K 6(b) LRI LS, RHEThIHD
BIBICEDWT, ANT7L—LRHIC 3 08T 5. hROFEE
ZNYBRHEERL L, EEOBEBEERIRMERL 5. B%
&, ANTL—LOREREREANY av FOLRXTDOTL—L
ICEAL, ¥av b AMEGHERER L ERIEEERIC BT 3.
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(c) PLFHDYIO KL
6 WA

Za— AR, FBEMHBOT Oy TREREATS
BENBLED. COES> Ty TiE, BADHKIFICKS.
ZC T, 6(c) ICRT K SIC, AVHEFHEE & &R IRMEES
KREILIz>ay bAS, Fov 7HEA TN B AEEELREN
FUOEERYID L, BEICAWS. Ylb & hizduDERD
hREDZ NRER, EEEERERLTS.

3.3 WHREBIOMERE

3.3.1 AWmmBEORE

AVIREDIEE X, A\MOBZ DB RETHGEHDO A
FEROPG R Z—VICEIA—y —VORIEFE 2]
lZ&DITS. COFEONIBIIARELHIFB L,

(1) KLT FZ v A [10] i & B RE8ARH < 885

(2) BRESHHH 5D inconsistency & discontinuity O
BH

(3) ¥av FEOKELUEE
hoixs.

X9, KLT bIvAhickb, AArEny ay bHoR#S
ZRRHE B L, RSO R ERES.

i, BRBAHEAD inconsistency [11] Z5tE$ 5. In-
consistency (XFFZEREIR P = (Py, Py, P,) HDADEBICH
FBETLIVEDEEDORE—REBNTHFETHD, 7
L=LTLICEHT . HERHEETD z,y,t TNFNDHH
BT BEEED% VP = (P, Py, P) &L, ThEZORE
7 [pixels] X 7 [pixels] X 3 [frames] DFHIHADLTOE 7 1)L
IKBLUTRDTEEIL, 75 M & M° KRB, TCTT, 17
FIME M EK (1) X QDESICERBEINS.

Y2 Y PP Y PP

M=| 2 RP YR ) AP )
d>.pP. Y PP, > P
Y. P2 > PP,

M° = Z B,P. Z P; (2)
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75 M OEBEMEE A, Ao As O 2 X2 2 X3) &L, 1751
M° OBEEEZ A3, A3 A3 2 X3) &9 5L, inconsistency
X, X Q) ZAVT[0,1) DRDERHEERE LTRDHST
EINTES.

Az A3
PERSY: ®)
EBEOY 3y MBS, HBRBRICET S inconsistency
DOZEAL%K 71C5RT. Inconsistency &, FHADEEOREA
#ET. EHREVTL—LE, REROEEOREREED
KELBITBTIL—LEEL, HIENNTNTL—LIE,
BEDEERERHI—ETHHTL—LZEKT.

RiC, Rz inconsistency # I, discontinuity % EFHH
94 5. Discontinuity £i%, ¥ av MEDREICHWSEDT,
discontinuity 21 £7%3 7 L—ALICBILT, ¥ 3v FHED incon-
sistency DIELUE%#EtHE T 5. Discontinuity /&, inconsistency
HEREAROS BEDT A > FUNOME L Lk Ui iR fE
BLBIL—LIEBVT1ICED. DD, $BTL—LICE
WT, YA EYAT inconsistency DA% & 3% 51T,
discontinuity # 1 2L, T3 ThlIhifo & §3%.

Biglc, ¥av MEOBEUEERDS. 1 DDV 3y MIEHK
ORFMEIINC L > TEEINB 2, 7, HBHORLER
RDD. SEFRIOELIEIL, discontinuity A 1IC&5 7 L—L
Otk w 7 L—LIcHBWT, TWHEFD inconsistency DHEBAE
BEFELTRDS. TOw 7L—LiE, discontinuity R
HEEOTA Y EY LMY THS. TLT, fESNET
OHEBEFEBOFEERZHSFEOBLUEL LTEST 5. i B
D¥ayv bk SiMn AOPEF T G=1,---,n) ZRDOLTS
L, 2 D08 T & TF OROELE Sim(T7||TF) ER (1),
(5) DEICHEENS. LBHAOHLOTH, TT TR
HBFDA > Ty I R BT 5.

Inconsistency =

Sim(T1||T2;T) =
3, D x NCC(c(t; Th), c(t — 75 T2);t — w, t + w)

> At Th) +d(t — 75t2) (4)
NCC (c(t; Th),c(t; T2); ta, tg) =
2, (et T1) — e(T)) (et T2) — o(Tz)) %)
\[Z (et T) — (M) Y (elts T2) — (T2)) "
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K38 BEOBEZEHRLSE—— b

a, BEREFNFNTay P& LIREHE TS L, Sim(a||B) &
alt B OELEREET. T XRENEA 7Y bR, F—
Y—iE, MESNBZBODEERICL > TREBZHEVH
3. &oT, ZOX I EELOTNERING 57Hic, 7
by hTEICEUEEFETS. TCT, dit;T), ct;T) &
BEREG T Ot HEEDT L—LICBI S discontinuity D
LHEF T Ot BED T L—ALICHBIT B inconsistency DIEZ
FF. NCC(e(t; Ty, c(t; To)i b, t2) &, 0 St St IKBVT,
inconsistency c(t;T1), c(t; Tz) DREIDESULE NIAHEERR
WTHB. Fle o) &, ;) DFEITH 5.

LIRE, fEE L, BEMELT 7Ry b 2EBTS. K (6) I
REESC, BFADYav kS o EEOBB T &, &
5—HDY 3y b Sy & O Sim(T7||S2) 2i&, B 77 i
WU THEUED R LEVEE 17 OBRUEEZRAVS. 5,
R (MIKRT LI, Yay b S KHdTsay b S, DL
B Sim(S,]|S:) i, R (6) TRHEEIh##L > 3y FOR
LEOBENHH S p% OFHEZAVS. RIRIC, 2 DD 3y
k51 & So DEDIELE Reace(S1,52) 1i&, I (8) KT &
3L, S EB S, DELELE S Xd 3 S OBELEDFY
f@zmv5.

Sim(17]|S2) = max Sim(Z7]|T§) (6)
Sim($15:) = avg Sim(1355) (7)
Risce(S1, 52) = %(Sim(51||52)+Sim(52|l51)) (8)
3.3.2 TRmEORE

AHFRTIE, TEREOFLUELLT, AL AT I LH
OFMRZRAVS. TCTR 8IKRT L3I, —a—AMKI,
BRERARZIHEROREICL>TE—Y— > TEHMIKDH
BEANBRLEBEEHNHB. TORABZIDEVICKZRHEFEN
RBERHEEHT B0, B A Y5 LICIE HSV D&M
H) *EE () OIAxzAVS. 9, BEL8IThEZYay
FDOBHDTL—Lh b EEEEEERD, 2 RTLA TS
LEFHETS. R, X (9 KRTLIIC, LAMTTLEOD
Bhattacharyya ZEEE# K, 1 H55(< T & TERBERORM
B Ry, ZETET 3.

Rog =1- \/ =3 Ve ©

2T, p, ¢ REFNFNERILLRA NS LICBITS u
ZHOCVDEREL, mZLAMTSLOEVETHS.
3.4 {ERRERROMS
AR DIELE Riace & T RBHOBLE Ry 5, AN
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#£1 ERT7T—-XLLTERLREREEH, KXl

HeXR HH4 HRGXRERY

NHK $#8& |=a—2X 12:00 ~ 12:20
HEFLY | FNN AE¢—% 11:30 ~ 11:55
BFEFLEY |NNNARLA FZa—2X |11:30 ~ 11:55
CBC 7L E | JNN =a—2A 11:30 ~ 11:55
A~F L ANN =a2—2 11:45 ~ 12:00

¥ay l‘ Si- Sj Fﬂﬁ@ﬁ{ug Rfusion %:ﬂﬂ?ﬁ*ﬁ?—é.
Rfusion(Si, S]) = aRface(Siy SJ)+ (1 - a)Rbg(Sia S]) (10)

TTT, aldohb 1 DEkLIEHMEBEET.

ANT ay FHREROBE, 2T ay METHEEERZET
B95. ZLT, Yav MNEOHLUBARLKEVL DEFER
5. £z, Af1¥ay McE—Y—2BFELRNATEERED
HB0, FLUENLEMEU LD DOER——2 LHFIT
3. LEWER, BEHRIECX>TRET 5.

4, KBR - ER

ERICHE T NIz = 2 — ABRICAF L ZEA L iz RO
BRicDWTibiN3.

4.1 RBRAT—4%

AEEBRTIE, AN=—a—ABYRE LT, 2011 12 A9 HIC
BTNz a—ZABUREMER L. HALRER & &H,
MERRIER 1IRT. Flo ANNZa—ABEOT7L— L
L— & 29.97 [frames/sec], FF#RE I 1,440 x 1,080 [pixels]
THole. ThHOMG, S, \EhlicEELTW5vay
FEAFETE 383y FMIbHLE. TD38Tav D5,
Bl—Y—2 W EET BV ay M 24 vayv b, EELAVLY 3y
M 14 ay b THoT B, AWMEEIE, FA——2RH
DREFEENDEEZHRT B8, ETAFTYIOHLE.

4.2 RBRFZE

BRFEOFESEZFMT 5720, LUTOFEICXBH—
V— R ORHEE R R L.

REFZ: ANhvay b2 APEREERBRERICIEIL, £
NEhEEHNCREL, ZOBRERE L. AMBEEORS
TREBEEORG— M/ 2— 2] AV, EREHOESET
BELX TS LEEERWE.

EBFEEL: AhTay beAmESLERERCOEE T,
BERFEOANYFEHOBE THVAREERA N TRBELE. %
te, ATBBORIGE* 360 x 270 [pixels] & Liz. Thid,
KLT Fovhic X3RN, SReEEGZANLE
BEICERBI»->TLES D THS.

HEFx2: Ahvay b EADERLERBERICOEET,
BLANSLRBEERCTEALE. BLA NS LOMED
HE, LA TS LMOBEROHEAER, REFEOER
EEDOBE THVS FELELCE LT,

HEBFE3: Ahvay b eEAYEELERESICIEIL, A
YRR OAZEZBE Lz, BEAER, BERFEOANYREOR
BRELELCE L.

E®Fka: ANvay M EAYERLERERICHEIL, F
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Fik I HH |BER|E8%|FE
REFE | N\l +ERRE | #h&+6 | 079 | 076 [ 0.78
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BT 2 21k fa 0.75 | 0.75 |0.75
HEF 3 AR B 0.33 | 0.34 |0.34
LT 4 HEHE B 0.71 | 0.74 }0.73

B9 RHRIHF

10 k% HH

11 B H G

BESOZEEE L. BEAER, BEFEROEREHDOR
GHEEEILCE L.

FEED 5 BEOFEE 2 NEIRIBEICL DFHEL /2. Bk
Mici, EBAT—2ty bE 2D, &y McDOERE
—V—=VREETBVay 123 ay N, FELGVWY gy
T ay beRBXSICFEETHII . FHEERELLT
i, #HER, BEE, FHEZHFEANE.

4.3 EBER

BFRICII2EBRROBERLBFHE, FEOTIER
£2IRT. iz, K9 IKRHEEIIZ, K 10 I RKREHEZ,
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NEEHE, HHRE, FEOFHEICELTRLE AL, #%

FEOEME EHERTE.
4.4 ¥ ®”

FRHZ, M10KRLEYay hOBTHoTz. chid, &
BRI, \MOELEOMOMNEE NIz, ZToFEOEN
IKE&-> T A NS LMNERL, BUENMNES ko8
fZeEZONS. FREKREIE, 2TH1LIRLELS AEU
BRENELRLBACHRE LI ay b Thoe. Thid, &
BREEOBUELNEL KD, AMEROBRLEOEEN/NEL
Bollz:bicBERLEILNS.
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