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A shot change detection algorithm based on frame
segmentation and object movement

Seung-Hyun Kim*, Doosung Hwang™*

O of

R
B Rl o] BESI0 ol SRS 7 A ol ol§H AF AT WA AuelFS ARKAT AA
A9 oS B el 1% ] A 250l el PR oI5 848 B $5 saeng
& wlm@ch, A Pe T g Tele) o) 22 7F A4 ofF o] AN, AR o) BF ARE Ha
oo 74 A9 B AT, ) ZAYS) Y] U8 el o B w3t A, 25 2K

ARESIU] SE A8 QARE Otsu ARE WS olgalol Aoz AR A e 33}, e, ol
8 SIS a4 G Sah o] TRk S e ek el thel HAESSIT, A9 AR e
(o]

» Keywords : & M2t EIX|, 285}, 2| 0|5, Otsu YAl 24

Abstract

This paper proposes a shot change detection algorithm by using frame segmentation and the object
changes among moving blocks. In order to detect the rapid moving changes of objects between two
consecutive frames, the moving blocks on the diagonal are defined, and their histograms are calculated.
When a block of the current frame is compared to the moving blocks of the next frame, the block
histograms are used and the threshold of a shot change detection is automatically adjusted by Otsu's
threshold method. The proposed algorithm was tested for the various types of color or gray videos such
as films, dramas, animations, and video tapes in National Archives of Korea. The experimental results
showed that the proposed algorithm could enhance the detection rate when compared to the studied
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methods that use brightness, histogram, or segmentation.
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Fig. 1. The proposed shot change detection algorithm
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Fig. 2. An example of a frame segmentation
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Efe o2 = 5 2 He 5
o3} V1 5,000 59
(B V2 5,000 79
ot V3 5,000 51
(Z2) V4 5,000 79
c=ajot V5 5,000 61
() V6 5,000 67
=1 V7 5,000 55
(Z=) V8 5,000 67
7128l V9 5,000 44
(Z4) V10 5,000 47
7|22 V11 5,000 28
(2 V12 5,000 21
o] V13 5,000 46
(Z2) Vi 5,000 40
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Table 2. The number of detected cuts for the tested videos
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D M N D M N D M N D M N
o5} V1 59 59 0 2 58 1 29 58 1 5 a4 15 0
() V2 79 79 0 0 79 0 6 77 2 5 53 26 0
ofs} V3 51 51 0 0 51 0 0 51 0 3 43 8 0
(Z2) V4 79 79 0 0 79 0 1 78 1 6 56 23 0
=2t V5 61 61 0 0 60 1 8 61 0 6 54 7 0
(B9 V6 67 66 1 0 67 0 7 66 1 6 59 8 0
=2} V7 55 55 0 0 54 1 2 54 1 3 51 4 1
(22 V8 67 67 0 0 67 0 1 67 0 2 59 8 0
=1 V9 44 41 3 1 44 0 8 39 5 200 33 1 2
(5 V10 47 47 0 7 47 0 17 44 3 76 45 2 13
pIE] V11 28 28 0 0 27 1 3 28 0 45 27 1 3
() V12 21 21 0 0 21 0 2 21 0 11 20 1 2
ofiL| V13 46 46 0 0 46 0 0 46 0 16 42 4 0
(22 V14 40 40 0 0 40 0 0 40 0 0 36 4 3
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Table 3. The performance evaluation of the tested videos
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A5} V1 1.00 0.97 0.98 0.98 0.67 0.79 0.98 0.92 0.95 0.75 1.00 0.85
(&) V2 1.00 1.00 1.00 1.00 0.93 0.96 0.97 0.94 0.96 0.67 1.00 0.80
s} V3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 0.97 0.84 1.00 0.91
(Z) V4 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.93 0.96 0.71 1.00 0.83
=1 Vb 1.00 1.00 1.00 0.98 0.88 0.93 1.00 0.91 0.95 0.89 1.00 0.94
(Z4) V6 0.99 1.00 0.99 1.00 0.91 0.95 0.99 0.92 0.95 0.88 1.00 0.94
j==1h ) V7 1.00 1.00 1.00 0.98 0.96 0.97 0.98 0.95 0.96 0.93 0.98 0.95
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(Z2) V14 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90 0.92 0.91
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Fig. 4. The F'—measure result of the tested videos
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