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Scene Change Detection and Filtering Technology Using SIFT
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Abstract

With the revitalization of the media market, the necessity of compression, searching, editing and copyright protection of videos
is increasing. In this paper, we propose a method to detect scene change in all these fields. We propose a pre-processing, feature
point extraction using SIFT, and matching algorithm for detecting the same scene change even if distortions such as resolution
change, subtitle insertion, compression, and flip are added in the distribution process. Also, it is applied to filtering technology and
it is confirmed that it is effective for all transformations other than considering transform.
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Fig. 2. Proposed algorithm of scene change detection
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Table 2. Comparison of matching ratio between Fig. 5(a) of original

S A= RS 98 5 ok sAIRE (d)9) (e)9) AF video and Fig. 5(a)~(e) of transformed video (Unit : %)

YAFET 22 A ES 7HA7] mEel 4d dgem Transformed | Fig.5(a) | Fig.5(b) | Fig.5(c) | Fig.5(d) | Fig.5(e)

A2 4 9, AAZ U2 ARdE & 5 Sdrh resouton | ssgo | 6169 | 2763 | 451 | 279
Rei‘;'_“otb” 9402 | 6575 | 3033 | 416 | 240

I 1. ¥2 HIC20M T2 5(a)2fe] 0HEE H|w i
(@) - Compression | gqa1 | 448 | 2940 | 456 2.94

Table 1. Comparison of matching rate from original video to Fig. 5(a) H.264
Compression
Fig.5(b) Fig.5(c) Fig.5(d) Fig.5(e) H.265 71.04 54.58 27.65 4.51 2.89
Matching Rate (%) 65.507 28.858 3.920 2.790 Flip Horizontal 100 65.51 28.86 3.92 2.79
Caption

Font size 20 | 97-94 | 68.70 | 29.54 4.46 2.89

Average 89.78 62.95 28.90 4.35 2.78
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Table 4. Number of DNA and extraction time from 7 videos

Index Run time # of DNA Extract time
Video1 1:09:02 385,773 1:16:48
Video2 0:34:42 157,870 0:14:37
Video3 0:34:33 130,691 0:10:22
Video4 0:29:19 42,865 0:02:43
Video5 1:24:44 367,895 1:09:46
Video6 1:02:43 199,947 0:22:45
Video7 1:04:59 81,485 0:06:45

AR BEY 4% FreIA AHERE WY 5 2257),
o:])\]- o

AFTHEEAIZ 12, 16, 20), A= (Divx 512
Kbps, 700 Kbps), Z4 H3HH.264, Xvid, WMV), H]&H
2(16:9, 4:3), 3 =M IHQVGA, VGA, 800x600), 34
(90°,180°,270°), ®EA(H, 434), SuH3
(+18, 49, -9, -18), ThZH2K120%, 80%), E-3HH
9 W32 AFR)) S 2] F3370] W tHéH

[e]

and proposed algorithm

Test sequences # of scene factors for scene change detection rate
method
(# of total frames) change frames | NTP NFP NFN | Precision | Recall F1

Energy Motion and [11] 11 10 2 0.524 0.846 0.647
Proportionality 7 21 19 2 1 0.905 0.950 0.927
(500) proposed 18 3 3 0.857 0.857 0.857
[11] 0 2 1.000 0.800 0.889

hcil2006
(1000) [7] 8 1 0 0.875 1.000 0.933
proposed 2 0 0.750 1.000 0.857
[11] 10 2 8 0.833 0.556 0.667

hcil2000
(1000) 7 12 9 3 0 0.750 1.000 0.857
proposed 12 0 3 1.000 0.800 0.889
Expert Panel And [11] 12 2 1 0.857 0.923 0.889
Question Session [7] 14 14 0 0 1.000 1.000 1.000
(1000) proposed 14 0 0 1.000 1.000 1.000
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Table 5. Matching results for transformation in 7 videos

Index True Positive(TP) False Negative(FN) False Positive(FP) Total
Video1 33 0 0
Video2 33 0 0
Video3 31 2 0
Video4 32 1 0
Video5 32 1 0
Video6 33 0 0
Video7 29 4 0
Total 223 8 0 231
Rate 0.965368 0.034632 0 1
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