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Scene cut detection used for video coding
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Fig. 2 Variation of average compensated absolute difference

SR A5 12 2l i 22 RS 8 3% 35 15 1 72 AL A fig
10 YA 4 DT 2 718 7 S D) A o Y A TR AR R S X3 R
Az N ZUAS AL B 25 R A R ). FE X FPIG OL T, A SR R 6%
GG R g 2 H B R B iR RE = X R
JIN S SR T DL In A A ) 1 4 55 U 4

FE U B R AT CAR () N XY BTz 3l i 22 18] 4%
BB RAR ZAE 1 G X S 8 i R T AR L
i, LS 8 BRI B it CARGO RIR N

N(B(n) SCA(W):
N S

New (1) Hpan (1) 8V i (1)
N H-V

Mt RIS 7 Wi CAR) >Th, Go i, H ik &k £ 3
S Hoh N — AR R R i A 8
New () 2y 25 i T2 £6 R A B i) 4> 4

N—1
N(‘,li(n):‘%CBi(n) 2)

CAR(n)=

QD)




1060 T

¥ 4 39 %

A CB; o) 378 I EH n WA @ Yoo i 28 ok
) B
0,DFDy; (77)<Th3

1,DFDg,; (n) =Th,

X DEDg,; 2 iz gl i 22 B 45 1 By 18, Thy
FRGI TR, (D S=H « V Ry EBR 1B R
B oSen = Hauw * Vs A2 AL KB X5 TR
H o TV g 3 IR T KA AL BT o X801 7K
TR L R T2 R R A A R ER AR R (O,
05 i NP ARG T MG ERL 55N
(hy i) s Chy svy) s B X

H, =min(h; |DFD,,=>Th, ,i€[0,N—17])

H,=max(h, |DFDy,;>=Th,,i€[0,N—1])
WA Hgo=H,-H,y 2R [FRE R J7 250E SCAJ 15 31 2
HmEREV

LAR(n)_IU(’EEﬁ*"(MX]‘ TH 2 3554
A D o 5 3 A Jeg T DX RS A | RS A R AL BT X R 2
(b)Y Co) iy 37 B UT e E R, o SU5E —A>3 55 U0 4
ARG 00 0 52 bR KAy ot [ 45 3R (B ) — B 254

Voo (1) =DFD(n)—

max(DFD(n+j) [;E[1,W]) (5)

NI ES n WA Ve, (n) > Th, (n) B [6) BE ] bk %
A GO, oo DED (o) R 55 n Wiiz 2y ot 22 K4
55 M BHE L M4y 22 % % 0 DED (o) 1y
I KAE 75 X F i [l B[R] 2 — 75 X g i
] 5 8] %5 E1. DED(n) 678 4

o
DFD(n)—LEDFDB () 6)

€Y

1.2.2 BEREFRITR

H T &AM RT R 2 0RE Rty
A2 2l o) ZUFE LA [a] R FH I8 5 1) BRAS BEAG T 1 A
) 1 D0 T B 37 s U048, o5 28 3 3 I R e T RR. A
TR PR AR 4l 2 25 B [A) 2 1 PN 3 2 LT 1 3 2l i 22
EUG KR B Ge T E Y. X F 28 » il Th, Go I8 735 a0
KO HPpWAE DT 2 A ASE, T, 195
AJE W7 11355 B AR o It 1k 4 A 7 Az 32 gl ke A
B S VI R ). Thy Go B 5 335 an =X (8) ,
oy RATE S T, M5 AR A TR IL7EY
S AR 23 I3 Sl ) R 72 S e Lk T i AR R AR S DD 4
B, S BRI I — B X 1
F1s BIRS Vioen Go) £ A J5 18] B 03 90 550 %t B2 A

A B3 TT FRAE.

Th; (n) =max(A X max(CAR(n—1),--,

CARn—W)),T)) (7
Th, (n) =max((max(DFD(n+tj) ;€[ 1,W])—

w
& S DFD(i)) X 7, T) (8

33 fef R T BRAE A 1 Sk
Th, (n)Z%i(max(DFD,g_,(n—j)) ,

i€[1.ND €D
1.3 sps=ilian
AR SCHR A SE A AR BT 22 B 2 i R 2R
Yy ). Horp—Fh 2 AT ER AN HEA R R
A RS A B T L 26 B oA T AR 2 1R 0 — R
175 B0 2 —tizs 3l it 2 T 1R 10 35 855 G 0 7 11 o i
Z BRI R I 2 22 1 ad — e TTRR. A 0 53 3% 1Y
PAT SR ANIA 3.

Start,n=0,5,=0

Get a new picture,n=n+1

@vj‘?

Adjust Th,,Th,,Th;

<<t

Y

Scene changed,
S\=n information

|
N Y
End of sequence? End

B3 35w e Wk 2

Fig. 3 Flowchart of scene cut detection
TP SR SR AT AT S X IR e 8
T FRAE.

2 GRUIMBENLZEREERSH

Oy A I 5 A% g 5 AR ARG I T 9 1 R A RE L SR
HE T T 2 A ) R B0 0 A D 3 AR ) X
G A bR HERLIRRE B 1 21 5 90 L T HL R Ll
MV & Ak — etk BT A 7 51 F R k8 QCIF
(176 X 144 MR KO U5 24T 5 A ks .

®1 AXZBAERBFT

Table 1 Sequences used in the experiments
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Sequence Content

A merged sequence by Akiyo etc. , including the
first 17 frames of each sequence, CIF(352X288)
Clips of the film King of Kong fu,
HDTV(1280X720)
C Clips of news, VGA(640X480)

D Clips of MV of the song iShop, VGA(640X480)
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Table 2 Selected parameters for the experiments

using the proposed algorithm
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Table 3 Results of scene cut detection

Precision Recall
ratio/ % ratio/ %

Frame/ False
Method

Sequence ) isse
SCs detections

Parameter Value Parameter Value Parameter Value

A 884/51 y* Histogram 2 2 96.08  96.08

Reference[ 10] 35 100 31,37
Reference[ 11] 2 87.50  96.08
Reference[ 12 ] 11 100 78.43

0 100 100
B 2532/46 Xz Histogram 3 82.69  93.48
Reference[ 10 ] 29 80.95  36.96
Reference[11] 159 4 20.90  91.30
Reference[ 12] 0 30 100 34.78
Reference[ 13 ] 3 36 76.92 21.74
Proposed method 4 91.67  95.65
3
4

0

7

0
Reference[ 13] 8 1 86.21  98.04

Proposed method 0

9

il

2

C  1468/24 Xz Histogram 3 87.50 87.50

Reference[ 10] 9 78.95  62.50

Reference[11] 570 0 4,04 100

Reference[12] 12 4 62.50 83.33
3
1
1

Reference[ 13] 8 72.41  87.50

Proposed method 3 87.50  95.45

D  2866/53 XZ Histogram 8 85.96  92.45

Reference[ 10] 3 41 80.00 22,64
Reference[11] 79 0 40,15 100

Reference[ 12 ] 9 25 75.68  52.83

Reference[ 13] 5 17 78.26  67.92

Proposed method 10 4 83.05  92.45
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Multi-Metric Combined Real-Time Scene Cut Detection
Algorithm for Video Coding

MA Yan-zhuo,CHANG Yi-lin, YANG Hai-tao
(State Key Laboratory of Integrated Services Networks , Xidian University , Xi'an 710071 ,China)

Abstract: A real-time scene cut detection algorithm is proposed which shares the results of motion
estimation with the video encoder. To deal with different kinds of scene cuts, two metric functions are
introduced based on the statistics of the first and second order difference between the original pictures and
their motion compensated pictures. The detection thresholds for each metric are adaptively adjusted
according to the scenes. The experimental results and analysis show that the recall and precision of the
proposed algorithm are generally higher than other tested ones at the cost of little computation time
increment.

Key words: Image signal processing; Scene cut detection; Multi-metric; Real-time; Video coding
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