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ABSTRACT

The problems of storage and searching video files are recently interesting to solve for
exploring all video file. One of the solutions is to add description into video file which start with
separating video into segment using scene change. Most of researches used a lot of computation
time according to reading every pixel in each video frames.

This thesis presents the development of the video shot change detection using sub-frame
histogram in order to reduce the computation and searching time. In the experiment, video frame is
divided into 64 areas. Then the area of interest is selected to calculate in the continues format and
non continues format. Those frames of area of interest are then calculated the histogram and
compare with the neighborhood frame for searching scene changing. The absolute values of
histogram and chi-square value of histogram are used to determine the differential of sub-frame.
Then the results of this stage are compared and tested the efficiency using recall statistic theory.

The experiment results show the technique can reduce the computation area into 75% and
uses the average time reducing 1.96%. While the quality of accuracy maintains as same as the

original with out reducing the area.

Keywords: Video Shot Change Detection, Sub-Frame, Histogram
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Video | Wuiinagou (%) | Detection Miss False nar Qun)
1 100.00 6 0 0 38.757
1 75.00 5 1 0 38.038
1 56.75 5 1 0 37.935
1 37.50 5 1 0 36.240
1 25.00 4 2 0 35.688
2 100.00 20 1 0 102.972
2 75.00 20 1 0 100.844
2 56.75 19 2 0 98.027
2 37.50 12 9 0 92.937
2 25.00 4 17 0 92.488
3 100.00 62 4 6 128.134
3 75.00 62 4 6 126.745
3 56.75 55 8 3 124.429
3 37.50 34 27 1 118.418
3 25.00 17 43 0 117.354
4 100.00 46 3 13 99.758
4 75.00 46 3 13 96.819
4 56.75 42 3 9 94.509
4 37.50 34 6 3 90.430
4 25.00 25 13 1 90.078
5 100.00 42 0 16 87.380
5 75.00 42 0 16 84.676
5 56.75 27 4 3 82.623
5 37.50 13 15 0 78.587
5 25.00 5 23 0 78.571
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gﬂamuﬁuﬁ Detection Miss False na1 Qun)
Video 1
HUY 1.1 6 0 0 38.366989
HUY 2.1 4 2 0 38.210958
WU 2.2 4 2 0 39.027526
Video 2
HuY 1.1 20 1 0 98.303873
WUy 2.1 9 0 12 97.086099
WU 2.2 9 0 12 96.767442
Video 3
HuY 1.1 62 4 6 145.720109
WUy 2.1 31 29 0 145.105042
HuY 2.2 31 29 0 144.294693
Video 4
HuY 1.1 46 3 13 92.999705
WUy 2.1 35 | 3 91.850157
HuY 2.2 35 1 3 91.607384
Video 5
HuY 1.1 42 0 16 76.945736
HuY 2.1 1 17 0 76.761866
HuY 2.2 1 17 0 76.784483
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Time Cost of Chi-square (2.1 and 2.2)
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Video ﬁuﬁmaau (%) Detection Miss False Il (3141ﬁ)
1 100.00 6 0 0 39.478
1 75.00 6 0 0 38.753
1 56.75 6 0 0 37.564
1 37.50 5 1 0 35.968
1 25.00 4 2 0 35.742
2 100.00 21 0 0 101.171
2 75.00 21 0 0 98.781
2 56.75 21 0 0 96.050
2 37.50 19 2 0 91.601
2 25.00 2 19 0 91.227
3 100.00 89 1 30 127.223
3 75.00 89 1 30 125.007
3 56.75 73 1 14 121.454
3 37.50 49 6 5 115.369
3 25.00 12 48 0 114.274
4 100.00 53 0 20 99.298
4 75.00 53 0 20 95.624
4 56.75 47 0 14 93.354
4 37.50 36 1 4 88.998
4 25.00 20 14 1 88.796
5 100.00 85 0 57 91.792
5 75.00 85 0 57 89.541
5 56.75 50 0 22 87.105
5 37.50 22 7 1 82.984
5 25.00 4 24 0 82.509
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Time Cost of SAD

140 , ,

I 100.00%
[ 75.00%

L e RS M | ([ e [ 156.25%
E [ 37.50%
: -25 00%
100 f------dmeee - g W - e
T ‘ ‘ |
T ‘ ‘
W ‘ ‘
| ‘ ‘

Time cost (sec.)
[=} [=)

=

=

=

# V|deo

¥
A A

5’!11"!1’]43 nmmat’mGlG]fmEmﬂ‘uWumﬁaﬂawuwummmammﬂwuma‘ﬁ SAD

¥

A I A Aq 9 = o A AA an 2

1NNINN 4.3 UJL!ﬂﬂwuﬁﬂ\‘]!ﬁ)ﬁ1!%@8%1%1?’!EJL“VIEJ‘]JﬂUWHﬂﬂﬁﬂﬂJuWﬂﬁ\‘ﬁlﬂﬂ’JﬂI@ﬂﬂ

d' é 2 1 d' 91::' o [P dy d'o dy d'
5 1399 PSLTNIN 100% mnam%maEN"laJumsammmmmwuﬂmmmuazamumwuw

aviseeq laudavuia 25% 150 16 1lsudes

= oA 9 9o 1 A oo &4 =
MINN 4.9 aunfonanlsmuIuae L sunImnaaaanaun LN 100% (tuun 1.1)

v v A A
4 ﬁ@ﬂﬁ%ﬂlﬁﬂnﬁﬁl@ﬁ!ﬂi&lﬂﬂwuﬂ
msnlasumn
75 56.75 37.50 25
Wagunun 2.09 3.99 8.56 9.22
Ao 1lasu 2.62 5.12 9.71 10.24

A =2 g vy A Aq Y ° ' A
1NN 4.9 Fuilumiesazvesraundenldlumsmiuiuae 1 suiianaes
a -4 ¢ A @ g { a v d a { { { @
Falens s Tladiedfieunuiuilng (100%) waawsaeIa loNtyanlasuununldeuiuily
4 42 g, a cav da d . 4
NaNRAYanad 2.09% Weaaiiuifmuinaunie 75% uazia loilyan)dounuunes agu

q

¢ qu = A L 4o &
Hulaunae 2.62% wWeaanunmuInawian 75%



41

v 4 H 1
M5191 4.10 ©8A518IU Recall 1aE Precision UUNUNULUABLHOIVD SAD
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Recall
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Aoe 11/asu 99.63 99.63 99.55 87.42 31.04
A A4 A
YHUIANUNNLADN (%)
Precision
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Ao 1asu 76.72 76.72 82.49 90.95 81.57
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gﬂ!muﬁuﬁ Detection Miss False na1r Q)
Video 1

Huy 1.1 6 0 0 38.189106

Huy 2.1 4 2 0 38.546272

wuy 2.2 4 2 0 37.97482
Video 2

Huy 1.1 21 0 0 113.994775

Huy 2.1 19 2 0 96.563563

wuy 2.2 19 2 0 98.303873
Video 3

uyy 1.1 89 1 30 152.733741

uyy 2.1 36 25 1 152.423325

wuy 2.2 36 25 1 150.419544
Video 4

Huy 1.1 53 0 20 117.606949

uyy 2.1 35 7 0 91.383487

wyy 2.2 35 ) 0 91.177844
Video 5

Huy 1.1 85 0 57 90.609147

Huy 2.1 19 10 1 77.704868

uyy 2.2 19 10 1 77.803844
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Time Cost of SAD (2.1 and 2.2)
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Abstract

This paper presents about method of video shot
change detection by modified the algorithm to reduced the
computation area of the video frame by dividing frame into
sub-frame size 8x8 blocks and selected 5 areas of interest to
test. Then, the results were analyzed in terms of the time cost
and Recall-Precision.

For the experiment, we tested usine the histogram
with Chi-square and SAD to test the algorithrm and it has a good

performance in time cost and precision.
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Foveaoudt 1 luenAdeiivelimaneaoulaelininues
AseNawadysel SAD)  Tnefivsldrmasaumusinsoes
alaunsunsudduil n fu n+l Tneagdsdunmileufufuaunis
@ (1) wiwdsuaingavpanmuburiuesdalaunsuun Taoesd

aunsililumsduands
SAD (0) = ) 1Ha(G) = Hyn ()] @
n=1

Towit - H, femvasdalawnsuvaamsuawiui n

Hyyy Aefmvasdalaunsivaunsudidui nel

n

M Fowaaisdalaunsu (Histogram Bin) saawsy

Fanaaaud 2 lusnAdedagldnsneasulaalindnues

Ta-auadlneflaunsiithlunasoudil

M . .
chi — square = (HHU) I Hﬂﬂo))z @

e (Hy () + Hpa (1D)?

2.4 m3iaUazaniamw
TuruidunrsmesradumsdsumniuaziinsUsadiu
Uszansmmwesdanesiunldiuluaideiuninsiatufe Recall

— Precision Maun1si (4) uas (5)

Detects
Recall = ———————x 1 4
eed Detects + Missed 00 ®
Detects
Precision = ———— ———x 100 (5)

Detects + False
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wuuke3UT 4 A 64 wisugon (100%) Faduritlildhmsuiuuse
Taq dau 48 wisudaw (75%), 36 wisugas (56.25%), 24 wisuga
(37.25%) uaw 16 wisudos(25%) Fadursunwiignuiaiiehly
npasafudanesiy  antudiuiive 5 wuu Tuinsmendaln
upsuudaidalaunsuiildlussazwuuludisuailng [¥8alaunsy
wasisugarroarsuiligiufowsy n llWSeuieunuadalaun
suvesisugaslusuminfeafuraasudiuil net  Taeld33
naunnslude (2) uaz (3) dudnlumsSeudfiousswinasuii
anawlsy

winiuhanliudisuiua Threshold fifmunen
15 drewedalaunsuiliinnninesieinvsuddui n Juge
wWisuvaanminle wmf’u%zﬁﬂﬂ'mw‘;mwﬁﬂgﬂu'] WML
fugnawdiladusiuaun - Taslunismaaouildnaasuiu
Ttdilesnay 5 Wduaznnmevadiay 10 souselsiduazsafiuding
5 yunaudranwiAeEsvednan, S1uunsnsnduld, Sununis
anadulild uarsuaufinsaadviia idas 10 seusaiuiing 5
yumlasliisn1snaasulLuy SAD uazla-auand

4. HANTVINADY
Twmiisilliinimiaeuuuedemeniamesdnyana
Tiliiadaa HP §u P637L 81lF CPU wuv Intel Core 2 Duo E7600
fiennga 3.06 GHz  warliwmioniasieuan 4 GBytes  awld
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a3 1 Jeyaveslndirlenldluinide

Video d1uu Shot e Type
wsu (Pixels)
1 901 6 720 x 480 a13Ad
b 2,191 21 720 x 480 ar3nd
3 2,774 60 720 x 480 Tawan
q 2,045 36 720 x 480 Tswan
5 1730 | 28 | 720x480 | mveuss

R 1 tuanlulidifledildvaaevidlosduii
1 uay 2 adudfleUszinnansad dyadsunmuuuiviivasdile
dwivit 3 — 5 tusslyaFeunmidusuurosuFuudediuuu

Dissolve, Fade In uaz Fade Out

AT 2 HANTSNUYBINISASIATUMEIElA-auals

Area Detection | Miss [ False | Time cost (sec.)
Video 1
100% 6 0 0 38.757
75% 5 1 0 38.038
56.75% 5 1 0 37.535
37.50% 5 1 0 36.240
25% 4 1 0 35.688
Video 2
100% 20 1 102.972
75% 20 1 [1] 100.844
56.75% 19 2 0 98,027
37.50% 12 9 0 92,937
25% 4 17 0 92.488
Video 3
100% 62 4 6 128.134
75% 62 4 6 126.745
56.75% 55 8 3 124.429
37.50% 34 27 1 118.418
25% 17 43 | 0 117.354
Video 4
100% a6 3 13 99.758
5% a6 3 13 96.819
56.75% 42 3 9 94.509
37.50% 34 6 3 90.430
25% 25 13 1 90.078
Video 5
100% 42 0 16 87.380
75% 42 0 16 84.676
56.75% 27 4 3 82.623
37.50% 13 15 0 78.587
25% 5 23 0 78.571

317
A19197 3 mansThauTeN1sATIduEiE SAD
Area Detection | Miss | False | Time cost (sec.)
Video 1
100% 6 0 0 39.478
75% 6 0 0 38.753
56.75% 6 0 0 37.564
37.50% 5 1 0 35.968
25% 4 2 0 35.742
Video 2
100% 21 0 0 101171
75% 2 0 0 98.781
56.75% 2 0 0 96.050
37.50% 19 2 0 91.601
25% 2 19 0 91,227
Video 3
100% 89 1 30 127.223
5% 89 1 30 125.007
56.75% 73 1 14 121.454
37.50% ag 6 5 115.369
255 12 a8 0 114.274
Video 4
100% 53 0 20 99.298
759% 53 0 20 95.624
56.75% ar 0 14 93.350
37.50% 36 1 4 88,998
25% 20 14 1 88.796
Video 5
100% 85 Q 57 91.792
75% 85 0 57 89.541
56.75% 50 0 22 87.105
37.50% 22 7 1 82.980
25% q 24 0 82.509
NTIT 2 waE 3 HAdndRlATINMIhauTes

algorithm fildasdumsmsndunandeuiflessnuiimmnasy
maaiisAsla-auaiuay SAD  arilnadnifiadadeiuAesu
woansasntule, anetulilduaseseduin Huvudlianuun
fluitra 100% uasuuuitanvunaiiuitas 75% awiidnnlndidesiu
Tidadsussduuuiuiiviosudosdey dndluruin
fuiiilanasdn 3 wwwiimdofeeisraunisasraduFanasots
wiulidn  dalundveanaiv@er time cost MMnAsaiaEiinig
anaanuEduAe 100% Avgldbannaatasairosuusiuny

UL IRTBLNIUN AR
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Time Cost of Chi-square
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anapsiiviiianmsAwnnamesialedis 5 Iwdilafivuiviiui
Und (100%) aziuiMsiliuvuula-auaisezldnaiadutiooninis
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£
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a
: l
£
o
f
; )
[ \
i |
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o
=11
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chi - gradual 95.94 95.94 89.24 62.39 37.33
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2 wuvAsuuudsuiuiiduwuursouasuddinlafiduansaditdu
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Video Shot Change Detection using Sub-frames Histogram
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Abstract

This paper presents the video shot change detection using
sub-frame histogram which it modifies the algorithm to reduce the
computation area of the video frame. The computation area has been
divided into sub-frame size 8x8 blocks and selected 5 areas of interest
to test. The results are then analyzed in terms of the time cost and
recall-precision using histogram and Chi-square. The results show that
the time computation per frame can be reduce 1.96% in the term of
video shot changing immediately and also the time computation per
frame can be reduce 2.37% in the term of video shot changing

continuously.

Keywords: Shot Change Detection, Sub-frame Histogram, Chi-square
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2.1 Template Based Shot Change Detection
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4 3
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2.2 Statistical Based Shot Change Detection
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2.3 Histogram Based Shot Change Detection
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0 Recall - Precision #3013 (5) 1a (6)
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Video Divide frame n Histogram some of
| Sequences into 64 sub-frames sub-frames n
.
Divide frame n+1 Histogram some of
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Compare selected
sub-frames
n and m+1
Detection of the
next frame IF DIFF, >=
until end of
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