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Scene Change Detection Using MPEG Bitstream and Sectionally Decoded Video
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Abstract

We propased an algorithm which defects scene changes in video with speediness and accuracy. 1t is a two-step approach. In
the first step, we decide potential scene change segments using the compressed domain data extracted by temporal sampling of
MPEG compressed video, In the second step, we determine the exact scene change positions using the pixel values of each
frame in those segments by means of combining the intensity and edge changes. In addition we discuss the method to remove
false detection generated from camera flash. Integrating the above methods, we infroduce a structure that can detect scene
changes speedily and accurately.
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Fig 1. High-speed scene change detection structure

=
Jor
k>
02
il
=2
>x
02
rEI
rad
I' b
o
e

__\‘1,_"
Yo,
o8
=
ki
hin'
ol

o

b

T

2,
— %
>
Ob i
L
R
zo, (1
X o=
A=

)
iﬁ S
1o T f-

o o
B 8
LTy
= i@ oop
Lok
oy Nz
ol g
=5 g o

Moorle ROl [

a B
{4
ok [
i
et
o
2
opp
o
rr
o
~fo
=

e o

-

i

bl

(o}

L e

AS)

Fo

=

of,

ox
2o rlo 1o

Y
_gh
>
rl:l
0}‘4_’ o, s
g 52
X R

121

WS g B Az A
B, 99 Wash 2%y WSS AYHR 4F AL @
242 % o 2 AW T TAY Aolg eRHoz
MEY W, 94 59 BHE AL T Aol
Aol7k B4 dARE W BT 2L TH T
2L BTBT, ol 2L WHS ALIHH 2y W
SE AHEE Pl A 4 1

AHESTE, ZH Y Alolg JAEIYH Aole 4 (1)FH
7o A1Z24d s AMSET vEdh 94714 GE 3
AEIRY = 7L £ olF, H(HE i WA ZHYY
F74e) B AEDY gholth,

,.\_,

HD,~:2IH,~(j)—Hi,1(j)I W
J

FHA wigE Ads] AdA 71E 234 A
Fe vehlls o, 71EY &
#A }—rtﬂ/ﬂ ARAE &3419 FE JElle owE

olg] 4] (2), ()3 ol 4zt ARSI, 4 (4)9F 7ol
T g 7P%ﬂl Ak FAgoh
xzy:_E[x,y]E’[x,y]
Oin=1- XZyE,[x’y] 2)
XZ:.E[x,y]F[x,y]
pout:l_ ] ;E[x,y] (3

—
=N
~

o= max (0y,,0 )

714 x, y& Z7t sk HHe £y £459
€2 was, £ BE A7 R T Qa3
P Ytk Br £E 948 A5 0E 134
A B2 tholgoldd gAoln, thaat Zo] @A)

Elx,y]= Elx,y]BA ol x,y] ©
5
(1 Ixl+Ivlsr
AmasLx,y] {O elsewhere
ANAE o7t 2 oR Jez, AUH We 2R



122 BRix:

gAE B4 Fdd wt prl 1 A ErbsAY
gagith 2, dEB9 ASdEs o7t S gast
B R4S, Holzg AfdE o7t FHtE BYe #EE
2 7‘3%6& 0461 Gy E 7t vl g
8 Sobel FAbARe] o) WS ARgste] AF3tATh

2. 87| HstE 0|83 Flujat S| HE

o A4 RS Azt 2RA BAE AWe] AF
Ueed, 2 £7 319 8|7t s RE g9 4
A A 278188 84 Alo](pixel difference)'% 3 2E
23 zbol(histogram difference) 7t Al Webdth, webA
GAlol e B3ty AW HAE APog #E 7
ADE $erh
2} ZYA HE 25 HE
A Atole] zpol7t
E %i

I
’l“ e

N
> Y,
Oa_, mio

§a i)
e %
P 5
o ‘E

3lo o].

=
fuj
ag
£ lo
1

¢

—{o 3o (R
{o
L o
> 0,
n‘.
ok
it
lo
\N
z
2
2 o L
rg
W |o

fn S o

fo o
Jx
o
HU:LEEo%arEHU

i o
=3

)

7, 7] legs]-];}_

o] ERANT ojelF TAAE HAsH] At I
o Br7k Wake F¥S olgstdch Ahve EAA &
A7 BAE ZAoE 3R AA7F Hohidrt s Zd
AollM ol FAHA dfe FFo= EIEO}QE} Oﬁlﬂi
el st ZHAIZE & Zdld Wl ARE il
*’”*Oi’ A OPC BAFAE RN HAE ’\W@‘#\H
2 =z oo B FHoR HEo}
et mEbA sEe] Bt 98 S 0l
Aol veid o] AFe EAH FIL, 1
o <ol s B7F A FF ol o F
gopx 7] Ao &
. BolAZ] ARE A3
oF v?%, lu *}01011 AE BE o] FE AE A
sl ZA GAeE #dd 5 olrh ot EdY

Ao HEoLe7] A tE FHoE JAHE F9
£ o] Wo] &3yt AW old B¢ A o

f

°l;* zZyg
11% %‘5 \ vehta, o %6501
apol 7t glo

F

oﬁ mlo

AEL 8 £AHoE ZHYES WA}
©] 97] #3Hluminance difference)7t YA
(T)€ 98 Zdd(a)E 2Hsd o] A
ol  HAAY B2EIY
ek o714 ¢ iR ZE g 1
o

ool QFste ZaY Atele stad ¥yl W

SPD,-SND;
LD,;= —uxN X 100 (6)

A71M, MXN& & Z@go] TFP sh9 AFo)
i, SPD & SND & 7zt 977t 718 sad A
£ w7 22g #3aY A5E deidt SPD &

&3t 7ol EAET,
N
SPD ;= ﬁIPDP {x,y) ¢
xy=

AN P xy)E @ WA = Sy § Y
Ag Aol s,

1 if Pl-‘l(x,y)*P,-(x.y)> 3
PDP i(x,y)={
0 otherwise
ox7kA W o SND &= T 7ol A"
I
SND ;= ﬁlNDP () (8)
xy=
o 714,
1 if P,—(x,y)*P,ul(x,y) >t
NDP,-(x,y):[
0 otherwise

lkl HE,

) AME A% F
34

CECR S DG P
7\ st g 9

g
B 28 QAM-T, )uet #e



r-]u

2

A
[
(K6 ot djn of

12
=

-

£ A WA dAd
of tfsfdwt DC A
13} A2 wste 1 X}Om
I E §FR 708 "dﬁ?‘ﬂﬁ}
ik %ﬁ]oﬂ*i” HIEI
Tl A Hi
AbL-sle] A 33 3] x{:g]. A4S
l" 9 HA

o & of Lo

r=

i

2 oX

> B
2y e RS
Y o oR o

ox
o

of tlo X o b ¥ O

Rl
i3

A8, A7

12
)
Yo

113 olAun A2 g
@87 9 757 A4
37 9 ol W
A Agst
ww SRR

2,

H(twin comparison)
W3k FARETH 1D o]
NZE A&
g, Hp7 TRt &
Z4 Wbyt JAREY I8 A
29 §7] HEE
%ﬂ'—‘- ﬁ\ ALR

Axs) T e SN e A
o), ooz HD?} Tssﬂf 1 Aloldl
st7F A1 &EAY
g #ustz] Asl,

& gl F7k ghel
°M° Azt 224
X%Zc}ﬁi\ﬂr HD7Y TsHoh o™ #4d A
Bol 417 W3}t 4
oleb® 1 77 1 Bus Adoz Bued 297 W

A

[o

ﬂoi ﬁu s

___4

123

ool gt BRE 1 77 AT FRE A9 2o
RsT 1 P 9 S3A dse qHg 24
B 4 Wz et e o
Jopz A Wbt Azt
378 24 A9

e ACE WUYW, o
GOP 4% A% $A¥ A2t A%, ARAE COF
Aol7k 15 ZaPolL FAA ekl 15zad ol A%
9x FEge e $2 7Y BE dgdl e
GOP F77HA % D20 wiA WA Wsh 4ug ¢
=S Q.

1.!

Compare histogram Extract suspected
difference of DC scene change
coefficients Tegions

@

Compute
Juminance

Edge
detection

Decide o 1¢
cut orflash

Decode Compare
suspected scene Histogram  &-Ts HD T
change regions | - {Ditference (HD)

dissolve

T2l 2 X0 M3 HES 9f EF FE () A HH o,
(h) = Bimf CHAH

Fig. 2. Integrated structure for scene change detection (a)
first step, (b) second step

V. 4%

gt

e

AL nfo|ZRATE A% NT/F A8 Hed AF
Yo £PFP KBS Fr, Sl A2 2 F
%44 MPEG-1 #¥= ?onu }E Gl distd
Aw A4S 7AEsgc MPEG 37449 A7+ 352%240



124 U&A 9 MPEG HIE2ERH 77 B3 945 AE 30 38 HE

o gtk 18 o) EEA AAY §F 995 3
& 99 o)Fojxl F W WHE Hh 49U A%
@ Es MEg Aot o714 sha U AS
Hold ¢4 A4S HLRE B dagsle gag
2 A3, 7)o o] ERIN AA Fx GG B A
# 2% VAYES 449 ot AdE A W
A% Aol A QAT AEE WEe AF AR
(c)BT At AES 98 & ok A% $u7}
HRE AEE AEEE(1/n)2 ZERAD. 9 3
Aol el ABE A% AF S50 HRHLE ) AE
PPAE A0E uehdeh $AYolt Wit B 94
AME AW AT FU Fo| BoARE HF Aol
AelAA Ak whebd Y PES $HYol Wb
A2 guel 483 4 2% S5/ FARE w1} 2
o

AQte el 4E A4S Yohusl ddd 44 P
A% A% WA A2E W AY Q5 dEaA 2
o A AF AR 4T 2W A A5E ZYY
o E 2o I 2%42 BYoh s G99 AEE PES
AGRe dols P2 45 FUsh ek BA ¢
% 993 g2 999 AWL F 2F % == AY
Hol JFe FA FowM FE £EF PPNL F 9
o HYTS 0§ WHES FHAL 01§ Pynt 2
2 A2Y 257 BT T 4 A oA 3PUL o
239 2e) Wsh} wo2e) 9IS ol W] WEol
o WY SRAS AT PES S}HT 08T Y
3 A% Aol 2AT 4E 257t o ME Aot 4w
ABS AEHA BE ALE 2 AUE U g
2wl N B A 2ol A Aole] 2B Aol
S e Aot o) LFE Folelw HAEIY ¥
A AERE YAEE O $39 HAn 194 s
AE NS FHAR F ASER 458 Szeld 97
s Aok I

1. dE Al7MQ i
Table 1. Comparison of detection time

stagoint Apg| HETAM B oispey)
Edy I dy9g e
st gt () wr (¢ (t,/ty)
o= 2
¥ (15% 838% 368% 2.28
= 2toh(15%) 903z 337% 2.68
£~ ¥ 2(158) 897 % 476 % 1.88

I 2 HOHE giol Mz
Table 2. Performance of the proposed method

A H SHA (A &SR] R
HE gt Sodar (EHMEH HES) RE (HES
AR W= A 2H
T 2(158) 214 212 2 15
o etore
ol 8% |=Ewh(15%)} 112 110 2 15
8]
AFE2(15%)] 185 184 1 34
T2 (158) 214 213 1 12
oMot
£ 0] zgrhisE)| 112 110 2 10
g
AE=(15%)] 185 184 1 29
Yotah | H2(158) 214 213 1 12
FEME [ -
v w158 | 112 110 2 10
Hbe ~¥2(15%)| 185 184 1 29

J9 3& 7zt EeiA ¥4 B71E Yt AR
g e 29 94 Yo A ZAA7 HAE
o shd AA e Wt 3A Fhs AL & F At F
2 gAY ARl o] Ax gA> ZHY HE 4640F-H
4697744 AEHEA o g9 Fhiert 44 £ME
AL Yol ZHAE "=k O 40 T F7holM =
A Atol9] FAETH ZolE BATE A7 HAAY
o] g0z Eolg o, 32ETY ojzt wj§ &
AE ¢ 7 Ak I8 55 ZH Y Abojo] g7] Wt Y
el Aotk ZeA7t EAHE wolle B717F IA Fotet
Yo dHoZ Fold wolie g7t A Zide
B 5 9ot ojH3 BEAS o] &dd B =7 4
7t et ZdA A& HEE A8 A5 I F3 ¢
o gl= & 7tde ZAAE A2 + AATh

T3 3 7t Z2iAl Hake] 27| (a) =2l dat (b) 2t
2f ZefA] Hat

Fig. 3. Integrated structure for scene change detection (a)
original image, (b) camera flash image



W28k = 2 1) 19999 A4 AM2E

histogram difference

o }
4660 4665 4570 4575 4680 4585 4690

frame nurnber

T8 4 7ozt Z2Al Bkl SIAETY 0|
Fig. 4. Histogram difference of camera flash images

fuminance difference

A0 ' H ' Y
4680 4685 1870 4675 4680 4685 4690
frame number

3%l 5. It SefA] Hake| 87| HHs}
Fig. 5. Luminance difference of camera flash images

V. W

B ERAAE 9% 993 Ha 9o 28ed 49
A8e PEaE PxE AASA ode o) %
9 ARYS RAFEA AE SET FPAAE A
2 49¢ 9 ST 3 AN B Aste
4 WRE WA AEdel 4R ABS PEHG o
NN B Mt AAS % WE ASeln 8B4 3
22 HEE AP AL B BEAY 5 A 832 9
GolA ol W) WSE Bl Fie SN 4
FaE WS st o wEe e EAt A
F 28 w2 gl g 3 48 438 9 §
S8 A4 4 Uk PHTROE R 23 B W
8 4%, 223 e EA 92 SR A4 %
9 A% A%l ARHOE ALY F AE TRE 2

AT

125

[1] H. J. Zhang, A. Kankanhalli, and S.W. Smoliar,

" Automatic partitioning of full-motion video,” ACM
Multimedia System, vol. 1, no. 1, pp. 10-28, 1993

(21 G. Ahanger and T. D. C. Little, "A survey of
technologies for parsing and indexing digital video,”
J. Vis Commun. Image Represent. (USA), vol. 7,
no. 1, pp. 28-43, Mar. 1996,

[3]1 J. Meng, Y. Juan, and S. F. Chang, “Scene change
detection in a MPEG compressed video sequence,”
Proc. IS&T/SPIE 2419, pp. 14-25, Feb, 1995,

(41 F. Arman, A, Hsu, and M. Y. Chiu, “Image
processing on compressed data for large video
databases,” Proceedings Ist ACM International
Conference on Multimedia, pp. 267-272, Aug. 1993.

[5]1 H. J. Zhang, C. Y. Low, and S. W. Smoliar, “Video
parsing and browsing using compressed data,”
Multimedia Tools and Applications, pp. 89-111, 1995,

(6] V. Kobla and D. Doermann, “Compressed-domain
video indexing techniques using DCT and motion
vector information in MPEG video.” SPIE. vol. 3022,
pp. 200-211, 1997.

[7] B. L. Yeo and B. Liu, "On the extraction of DC
sequence from MPEG compressed video,” IEFE
International Conference on Image FProcessing, pp.
260-264, Oct. 1995,

(8] Ramin Zabih, Justin Miller, and Kevin Mai, “A
feature-based algorithm for detecting and classifying
scene breaks,” Proceedings 4th ACM International
Conference on Multimedia, pp. 189-200, Nov. 1995,



126 U&d 9 MPEG HIEZEH 77+ B3

HA AN

[=]
=3

1992'd 24 : AEdia FHANE A7 TS SY(FHAD.
19949 24 : g=AE7Ied A7) 9 AAFEA SH(FTHHAD.
19949 29 ~ &A : FHEETA VledTa AT
FHAEor ¢ WEE o BEAF, YL A9y, g4 A

stye

19939 24 © Aude FHs dAgsts A (FA.
1995 24 : @Ae7Ied A7) 2 AAFSH SH(FTEHAL.
19959 28 ~ @A : =g TledTe 97
FaAEL - EEHH o BEA 2, HlY L A9y, G4 A

0|44

19819 29 - ety A A3 EQ(F .
1983 2¢ : Maidty tiekd AxF s SH(FAAD.
19943 29 @ M2ThSta theh ARE e E4(F A,
19953 : NHK ¥&7ledt4a 49974

19839 2¢ ~ & FEFA VledTa SF(AAETY).
FHAEE - HHuYo WF, 94 FE % A A




