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Adaptive Shot Change Detection Technique Using Mean of Feature Value
on Variable Reference Block
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Abstract

Shot change detection is an important technique for effective management of video data, so detection scherme requires adaptive
detection techniques to be used actually in various video. In this paper, we propose an adaptive shot change detection algorithm
using the mean of feature value on variable reference blocks. Our algorithm determines shot change detection by defining
adaptive threshold values with the feature value extracted from video frames and comparing the feature value and the threshold
value. We obtained better detection ratio than the conventional methods maximally by 15% in the experiment with the same
test sequence. We also had good detection ratio for other several methods of feature extraction and could see realtime operation
of shot change detection in the hardware platform with low performance was possible by implementing it in TVUS model of
HOMECAST company. Thus, our algorithm in the paper can be useful in PMP(portable multimedia player) or other portable
players.
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Table 1. Necessity of threshold weighting
Weighting applied Weighting not applied ]
M TxW State M T State
1| 8210938 | 0.000000 |Start| 8210938 | 0.000000 | Start

2 | 11414063 | 11.581267 | None| 11.414063 | 8.210938 | None

3| 8859375 | 18335766 8.859375 | 0.000000 | False

4 | 12.132813 | 19.923497 12.132813 | 4.429688 | None

5 | 7.921875 | 22703057 7.921875 | 0.000000 | False

6 | 8625000 | 22502727 8625000 | 3.960938 | None

7 | 8960938 | 22.794393 8.960938 | 0.000000 | False

8 | 9.492188 | 23.031293 9.492188 | 4480469 | None

9 | 9.164063 | 23379227 9.164063 | 0.000000 | False

10| 11.015625 | 23527371 11.015625 | 4582031 | None

11] 10.414063 | 24.161576 10.414063 | 0.000000 | False

12| 7.984375 | 2459206 7.984375 | 5207031 | None

13| 8351563 | 24.361667 8.351563 | 0.000000 | False
14| 15081250 | 24253576 15031250 | 4.175781 | None
15| 11.101563 | 25411255 11.101563 | 0.000000 | False
16| 10.046875 | 25.761083 10.046875 | 5550781 | None
17| 7503750 | 25.914541 7.593750 | 0.000000 | False
18] 9406250 | 25557023 9.406250 | 3.796875 | None
19| 11.015625 | 25.633048 11015625 | 0.000000 | False
20| 7.726563 | 25939230 7726563 | 5507813 | None
21| 10.218750 | 25661856 10.218750 | 0.000000 | False
22| 11.164063 | 25.724104 11.164063 | 5.109375 | None |
23| 12.492188 | 26.028262 12.492188 | 0.000000 | False
24| 9.445313 | 26337463 9.445313 | 6.246094 | None
25| 12679688 | 26.421007 12.679688 | 0.000000 | False|
2| 8851563 | 26.716667 8.851563 | 6.339844 | None
27| 9726563 | 26.5969%5 9.726563 | 0.000000 | False
28 39.039063 | 26572531 | SCD | 30.039063 | 4.863281 | None
29 11.632813 | 0.000000 | Start | 11632813 | 0000000 | False|
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Table 2. video title and a number of shot change frame

Genre Title(The number of shot change frame)
D War of money(52), Coffee prince(93),
iDr
ama Prison break(88)
. Freedom writers(111), Highway star(32),
Movie . .
Oldmiss diary(52)
News KBS news(69), SBS news tracking(63)
Shovg Infinite challenge(98), Gag concert(78)
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Table 3. Performance comparison with conventional
methods(experiment 1)

| Methods _[rs[Fs|cplFpmn P | R [FI[RT
o Fixel wise 736 734 622 114 114 84,5845 845 21
_jcomparison(d] |7 T ,

| 11 Likelihood ratio 736 735708 30 31959 958 95.9 28

| | comparison[4] f‘ . : 1

|| MSE |

T2— comparisonl6] 736 738 664 7—4 74 99.9 90.2/ 90.1) 22

T3 Intensity histogram

: . 736734 686 48 50 93.5 93.2/93.3| 23
"~ comparison(3] B ] )

T4 Color histogram

. {736 733707 26 25 96.5/96.6 965 74
_|comparison(5] |

— - [ IS B

’736 7371704 33 32955 957/ 95.6 23

;’I‘S Chi sqt,}are test
| comparison(3]

Te! Variance 736 733644 85 88884 880 882 22
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| Variance of different | 75 700 614 199 122 83.4 83.4) 834 27

histogram comperison(13]

g, Yariance of different | 7od 700 640 of o6 87,0 87.0{87.0. 26

[

DC coefficient
compaﬁspﬁnﬁ[Z]A
’ Proposed
|7 method

T9 736 735 552 183 184 75.1 75.0 75.1} 28

736716709 17 27199.0 96.397.7 24
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Table 4. Performance comparison with adaptive threshold
based methods(experiment 2)

_ Methods  [RS|FS[cp[FpMD| P [ R [ F1 | RT]
Ay Cheng's §736 806| 604 112 42 86.1| 943 90.0, 37
| method(10] | i ‘

o, methodtOl 1L I

| Ag| Ko's | 736 864 729 135 7| 84.4] 990 91.1| 78

;’ I method[111} i b ) ’

o el - ]
,p1: Propos | 736 716/ 709, 7| 27| 99.0 96.3 97.7) 24

{ ymethod [ L) ]
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Table 5. Results applied variable reference block in other
methods(experiment 3)

Methods RS|FS|CD|FDMD| P | R | F1

py| Proposed method | oo o ol 709 71 271 99,0 96.3] 97.7
(Histogram)

pg| Weighting 736| 718] 686 32| 50| 955 93.2 94.4
Variance[12]

p3| Chi square test | oodl 0ol 001l o4 15 968 980 974
| comparison(3]

pq| Color histogram | sog 7 eod 10 09 086l 960 973
comparison[5]

# 6. 14 Az F4 EET] AeuaAdd 4
Table 6. Performance comparison with fixed reference
block based methods(experiment 4)

| Methods RS|FS|CD|FD|MD| P | R | F1

pi| [ntensity histogram | oo 200l cedl a1 45 9571 939 948
comparison{3]
Color histogram 736 695! 6700 23| 64| 96.7| 91.3 939
comparison[5]

pi | Proposed 736/ 716/ 709| 7| 27| 99.0 96.3| 97.7
method
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