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Optimization of Temporal Skip Factor for Scene Change Detection in Video Sequence
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Abstract

The previous method that performs scene change detection by means of a multi-pass approach using temporal
sampling is fast and has the same order of accuracy as the one-pass approach that passes through the entire
video. However, any criterion or method to select appropriate skip factor for minimum processing time has not
been suggested. So one should select skip factor only empirically. In this paper, the relation among the processing
time, skip factor, and the statistics of scene change distance is derived theoretically and the result is verified
through experiment. In addition we show that the optimal skip factor for minimum processing time can be chosen
from the given mean scene change distance. For the video of which mean scene change distance is not known,
we propose an algorithm to estimate the optimal skip factor.
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Fig. 1. An example of video retrieval system
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Table 1. Video length vs mean scene change frequency

n k/n o
1800 1/1800 1/1800
2700 4/2700 1/675
3600 11/3600 1/327
4500 18/4500 1/250
5400 52/5400 1/104
6300 62/6300 1/102
7200 66/7200 1/109
8100 71/8100 1/114
9000 82/9000 1/109

a) w2

a) News

n k/n 6
1800 36/1800 1/50.0
2700 52/2700 1/519
3600 86/3600 1/41.9
4500 12374500 1/365
5400 154/5400 1/35.0
6300 - | 158/6300 1/39.6
7200 175/7200 1/414
8100 209/8100 1/38.7
9000 246/9000 1/36.5
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Table 2 Comparison of experimentical and theoretical
detection time (5 minutes news)
el
72 2H [sec] | A(6) [sec]
1 6395 6395
2 3246 3256
3 2248 2248
4 1778 1774
5 1512 1512
6 1355 1357
7 1263 1263
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9 1176 1177
10 1169 1164
11 1164 1164
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Table 3. Comparison of experimentical and theoretic
detection time (3 minutes commercial)

b

iifi 4% [sec] | ol [sec]
1 3599 3599
3 1483 1395
5 1239 1110
6 1259 1087
7 1308 1099
9 1453 1180
11 1603 1302
13 1742 1447
15 1932 1605
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Table 4. Comparison of experimentical and theoretical
detection time (5 minutes drama)

7‘3 % Al % [ A
2 |2 sec] | A(6) [sec]
1 6359 6359
2 3230 3211
3 2215 2182
4 1749 1683
5 1487 1396
6 1329 1215
7 1244 1095
8 1174 1012
9 1158 955
10 1175 916
1 1210 889
12 1211 872
13 1256 862
14 1329 858
15 1340 859
16 1510 864
17 1472 871
18 1504 882
19 1576 894
20 1667 909
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Fig. 11. Convergence of skip factor
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