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Scene Change Detection Using Local ¥-Test
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Abstract

This paper presents a method that allows for detection of all rapid and gradual scene
changes. The method features a combination of the current color histogram and the local x
“test. For the purpose of this paper, the )f —test scheme outperforming existing
histogram-based algorithms was transformed, and a local )(2 ~test in which weights were
applied in accordance with the degree of brightness was used to increase detection efficiency
in the segmentation of color values. This Method allows for analysis and segmentation of
complex time-varying images in the most general and standardized manner possible.
Experiments were performed to compare the proposed local f -test method with the current
)f -test method.

» Keyword : BXX HoME(Gradual Scene Change), 2315 ZEHAME(Rapid Scene Change),
A9y y-E|AE(Local )f—test), e s|AETH(Color Histogram)

CHRE 2
«H$ D 2006.06.19, AAFY : 2006.07.05, AARY 1 2006.07.21
© pavstn AREPUISY B, FAhdgn AFAIRAGT 25



194 BE AFEBREE HEE(2006. 5)

.M E
AN S| Htl e HilelyY hullet 2 FAIM &
2a/=eldog dAle Ahde g AHer AgHE A
e A& AE Wik T qiHez FRe
Zizut A7} WapAu dzAos BRld) o) e ol
ARlEA gderhd 7 Zedee] B4 fAkeit. 7k
B9 dolEld FuAg AR 7Iges 259 e B
@3 delelg 1R A7|ek A€ Ze vavle] ARies
Lol Relg dielelE uiich Zeloldt 7t $94
dlolEle] Ha @92, ol ZHdESe] Egz/=H M
£4) 03 E4o) wet geide] Werlt 598 &89 T
23 82t dch. 2ol R 7] TAdE e
ABEE o] shle] =uld 9E {& 2E W ol
S8l thpe] Amao] THLE THES shie] 2ELE 4
shedl, o] 2Ee]Y] FEe shiel viveE vEkin(l].
B =R vtes £8E sl HA 7]E
ALHLY Aol gk FEIWES] dHES FHAL A
e A 242 + o FHF FERTY
23 A 25 458 5+ gle st
Al Ao] gt F&WHol diaiA At} PAER
oA W oy s edle B4 @S 1 d
e 94 sl o8 2Aske ) AE Y, =i

I

0o )y glo % o

el £4 vmE 98 ALEE AP AR Ao
A, 949 =d Wsle] o7 A AP o
24 o2 gokg 4 Itk B =RdME o3 2
ARES Zoln BReim The AAAe Juss
7V dukdoln EEslE wwoe BAsly Rdshy
FAY 5 Qe 1ES Akl P B =Rs
AAR Be) P-H|2ES AT o)k 712 -d
2E9} He F2E18E ATT Wil
I, #HAF

FAAYS A&sp] 98 71 wEa 2R PEe of
W AR ooz W= FAlo] $:(Pixel comparison)
Axteld vHwsks Whielti(2,3,4]. 23y o] W

oje] 2 WEt 2 Fgeliel e WHE P

274t 8l w4¥ (Block-based comparison)& 7t
vigtel AAe] Fate] 9z REF A9H SAS
73z% ot} Kast $(5)2 Zt E5E disly 3
o FAAEE o838 {4} vl (likelihood ratio) &

sl Aol MEE 2434t Shah F(3]&
LS 12709 HARA e E2oE v T |

ol &3l ol 4 1 & P BEES
WHE AT
& 2E78 8] 7 (Histogram comparison)& 24
Age] A& 95l A8Ee /P BHsid doloth
Tono £(2,6,7)2 2&o]-dde] d|~ET H|wE &
o JAIZE 71EoE FUARE FE3ke 7V R
NE AFBIGCE Ueda (8] AR ZAZ AZsly
Yl e dlaEasde] Wl HE-E ARSI, Naga
S(7)& ago] #dy de) 3|~EaHE 7Nez 3 2
MY 71 SAS vlug 53Ut Zhan (2]
Al zlo], BA Ao, 1elm E N9 S|l2ETW uhs
v wale] BB o] AT Sealele] Fe
ge2olg wAEgTl Naga B(7)2 F Zaly Akle
Aol k& AT B9 ohlet Fhlzhd AAle] AU

e

1

w2 |
weoB (H

fr alo

ok
-

ol

—_

L K

Tono S(6)°] Atet A 3| ~ETY HaPgRET} AA
HQl Agol ol FA gskem, A ol Folele HHE
Zhet) Garg §(9)2 6719 o FE AFAAEE
g3l 370e) 2B 7ubiyel] tiEle d%E Bt
&5itt. Zhan $(2)& F 719 YAXE ol8dld HRA
ZAAdslE 743% 4 & twin-comparison HHE A
oksigitt. 3 vl e &S i3 As YAX 24 dn
22(10)7 &7 ¥lrle sojzlle AAIDINE ol
HyE HHES o83t

. xloldt =&

2 =M 7189 dl2Ead) 7N daeEdt v
wale FL A4S BoFe x-HAEE WIEL,
Ae] go] At 29l e HEEHAE o7l 99
o HYE S W /IFAE BE% AdA FH
EE o] g3t

Ae 312818 Ww(des(f £ RE F =Z2




A PP rES o] 8% FUARAZ Y 195

g (£, H Z "2zl d |2 HlaE ¥
st AdE oA e 2(1)3 2o] Fojsle] AR

d, (ff)= NZIQH/-(;C)_ H (0
k=0
+|HE k) - H (0
+|H,h(k)—H:’(k)|) ........................ m

Hri(k), Hgi(k), Hbi(k)& A Zad(fi)ex e
7 42 FHr g bl B ¥ £ S vepde
o WpHe Fisletel A} Sz} gkl Wl N7ee
B2 oy §48 AT, 2B PHe] FE
B3} &% Aole] B 7Y 24US BT

J)ERE 7 2B 0P GYE SFABE

A% 7152 Aead 4(2)9} Zo] A Bl A%

& 4 Sloh

B 1o 1,)= 3 0= H; ]
+|HEG - HEGK)|* B
+|H,.b(k)—Hf(k)|*y) ....................... (2)

a.B.yE NTSC EFel #e BdE F39de 93

A48 JERH 0=0.299, £=0.587, y=0.1142 %
oJale] ARgEKITH

= g drtole] xjolE Bzetr] 9 1 A
ZoXN P-BIAE HT (d26 H)E

UHE Bold PRV WE 4 At EEE R
Holnl, 4(3)3 o] Aslalel Abgan
E(H0-H,0))

HE-H,E) w20
d_(f.f)= ;max(Hi’(k),H;(k)) if(H,; #0)

(=

otherwise

IR BYe Beol AEHIL SAl R

#iwe naﬂou 9 Byl Ao
E0d PES vmst PHos 428 & gt
H@e 999 28 Be 2 399 e 3

2
2
e}
3
(b

(s, £ = 3. DP(f,, £,,b0)

bl=1

DP(f,, f,,b1) = 3. |H (k. b1 = H (K, bD)| . @)
k=1

H(k, b)e ZJ(f)ll ther E2(b) ] ki 3|28
T3] BXE e, me FA E59] 75 et

fe] A (2)elM et o] 7 BejFtel U 7S
A& AEstE 28T Hlust 4(3)9 $AMA
o] 83t Ao el Y % H(4)9 AHFH S|2ETH
o3 ZH e TP H e L8el APE o83},
2 =BoHe Aol g F2o diF AT NS
sl o 4(5)k 2ol 919 HEL 2HY 94 x
LH2E o] gk 324E T} go] AT

A7, f)= 3 d (s f000)

N -1
L i -H )
4ol 1,00 = kzl[max ORI
CHOEY: S0
x B
max (H ¥ (k), H *(k))

CHORE: () SR - ®)
max (H P (k), H (k))

el A (5)olM Hy(k), Hy(k), Hu(k) e A =g
(o] e zH Ay F3t (rgbl U 28T
BXE JeT. N Bk AAF, me 2(b)Y
AAFE Jepdch, =3 B =EME 0=0.299, B
=0.587, y=0.114% Aels}] AMg3iA3c)

2 Rolre AL 2(5)E ol8st] s g
Aole) AR 7t B281Y vng Foid Ao g

QlA

=}

2 YA AP Aol gre FNA AR W
WA Aug ¥a BE) A8Y 4 2t 42D Ao
%) $2¢ ez}

v. &

D%

2 ERoie 438€ sl FE94-1.2 GHz(512M)
A EFAAE Windows XPE AME3lien] #



196  &®E AFEHEHEE HOGE(2006. 5)

ol 2 A4S Yske] Win APIS C+ +2 Halsk
AT, 9= HEHUAE dF7] Y3 e 8
29l DriectX SDK8.1<& ol&3liich 43 wrles
B3, 7, 223 232 HYeE oE3slin HH e A
A=T2E Sigma TV Capture BoardE o]€3i5it) v
te A% B4 MPG(MPEG4-V1) ¢ AVI(MS-CRAM)
< olgdlgn 2% ZAY & 30f/sF 320 X 240
Alo] 22 o] 83 e},

AL vt Ao] gk 249 RIS YA
2 =RdiE AE 4(5)9 AYd P-H2iE dae
9 FAAE Ad T2 4TS BoFE AEH -
HAE due]Ed vlaHsE st

(B D& AdA 2188 vt 9] AR ze] gE
2R YAE Huig, A4 BoT IFTUAE B2
Yehilo] B3tk global® (7)M Agkd AAA -
H2EE Ve, localS 2Al(5)oA] Aot AHA x
2g~EZ Jepdch

(X DA localy] EFHAI} globald) FFHA
By} Hudoz 103E A2 Ag £ J¢} ol A
ARz & v FHAS HEd oz z8E A
olgty FerE|ojdx] BRET SRTF AFEHAPT A2
(T3 1Dad 2, =z (I M RaFE 3A
d aezrt Ade] HAHOZ Ao|glo] & ZHYEL
E1 A TAYSS Wi dehine Rolgt 20
T4},

E 1. vlci2e| HA) Xolztsol cist vl

Table. 1 Comparison of Entire Difference Values of Video

= 2k Ha gt B HEWEX|
global | local |global | local | global | local | global | local
33l )1467.4 4926|1788 2847|2448 |3342| 518 | 382
& | 454.9 | 490.6 | 161.6 | 262.2 1 210.1 | 308.1 | 346 | 25.1
AZR || 46251 491.3 ( 240.4 | 331.7 | 314.7 | 391.6 | 43.4 | 334

(ad Delde & 19 48 ASEUY 33 vy
Lol h AP AHE HAEr.

A A JZe AA Aol el i 2ERH R
AEE Slst] Hgd dRrdde HoiFa sl 49
< fdle] Jgd g9 vad gA BEH e A
A Aol ¥sle Ze THYEH IFHA e 7
T 4F99E AgsRd. ol dgd gHEc] A

€ BojEr 34 Fokd &+ Sle AAE AY
H} H

© pae 7129l el vlstel Uk FE Hee] Aol
REL FHAA RS A o] o] Aoz
Q%9 W9l QoA e FHe] Urhle A%

A @R A% 2922 SN BT F o
ASHE Aol g FEHE FUH JAAE

p
/

rlo
et
rfa
)

Heht AAe) Fal oF HAQ] AEuge) 2=
SER S vk 53] A7 AHe] vzt 22
Arole AR o] fEE Fdke ZddEe] 45
Aoz yehdo2A AA o33t #yE Bt H3F

FATNE A%ske AL ofele Aot

(T8 DolME 7129 A HEL AR 33l
3ol d&Ee Zegdel Aol ghe] At AAE
Aol glout, Agtd AdA WL o3 EAEE
= A= AAskw et w2 Aol e Ui EX
Hep el Fdeled THEE B9 HAAA Y
HElrad] Ho g2 284S /M gtk

(Id e Zede] byl AE 72 vhed
Hg AEdAE HoFth 74 Hloed oig 432
FolME At Ao} g F24L 71&9] Wl st
of Hrp g Aol g BAshe Ae AEE IS
B AU Qlom, dF A5E Ao| HES EX
2HE 22 AHES ZydEd disld Bk 4
Ao FEe] FHUEE HIE F 3o

(a8 e ¥ud e Wt g 232
HYL dlolHE o83 d¥ZAE HolEr} 2¥zxE
BT A ME ol 7R gl FAAE 2
o B2 oHEE 7HIE ¥dL dolEFe dheltt
53] Fhlzht AAe] wan, = & sl T
she el Wshe Zegte] Aol el BXd A%
FAAG 25 oA wee gt a9 39 o
T Gl g xo] ghe] F¥ERH & F 3ie A
AR AL 71 el Bl fARE Zads
of disied Hr} ehikdt 249 e FAsn glew
53] siztel we $2ol 2% o] pEe) HAHY

3 == °
HskE 2 398 F1 052 ¢ Sk

T A




A9d P-A2ES ol

o
ol
rg
)
et
m
e
N
I

197

bt comparison
-#-- global chi-tes\ comparison

1) TA| &lo| ZASol Chet S Y MERE| ofod
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3) Distribution Chard of Detailed Difference Value and Frame Distribution of Selected Area
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