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Abstract Recent years, the use of multimedia information is rapidly increasing, and the video
media is the most rising one than any others, and this field integrates all the media into a single data
stream. Though the availability of digital video is raised largely, it is very difficult for users to make
the effective video access, due to its length and unstructured video format. Thus, the minimal
interaction of users and the explicit definition of video structure is a key requirement in the
lately-developing image and video management systems. This paper defines the terms and hierarchical
video structure, and presents the system which construct the clustering—based video hierarchy, which
facilitate users by browsing the summary and do a random access to the video content. Instead of
using a single feature and domain-specific thresholds, we use multiple features that have
complementary relationship for each other and clustering—based methods that use normalization so as
to interact with users minimally. The stage of shot boundary detection extracts multiple features,
performs the adaptive filtering process for each features to enhance the performance by eliminating
the false factors, and does k-means clustering with two classes. The shot list of a result after the
proposed procedure is represented as the video hierarchy by the intelligent unsupervised clustering
technique.

We experimented the static and the dynamic movie videos that represent characteristics of various
video types. In the result of shot boundary detection, we had almost more than 95% good performance,
and had also good result in the video hierarchy.
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shot, = shot,(b,,e,, Act,, Hist(b,), Hist(e,)) (5)
BRH EHoz,
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e 1 k) mpA R Zejo M,
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Hist(e,)! e, T YL FETH,

A 5402,

1 N-1
Act,=—— ) di
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diff, ., = Dist(Hist(k), Hist(k -1)) ®6)

9} (6)AA Hist(k)9+ Hist(k-1)= 247 ZHY
ko) k-1ollAe] 3|2E1#S Jellls, Dist()e A
Z7(distance measure)< ©]-8§ 32EIY QIE|AA
& Uedth Actie 299 9% A3 93 RGB
A Tdox HSI M4 ZdZ w§E(25](26] & F
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ShotColorSim,; = Max(F) rameColorSim;iv,‘_,F rameColorSim;l,,l,
FrameColorSim, , ,FrameColorSim, , )
9
IR

FrameColorSim, ., = Anr, . - FrameColorSim, ,, (10)
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Attr, . =Max(0,1- L ,
" =M TipLE ke B e (D)
FrameColorSim, , =1-diff,

(12)
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D U0 A& 22 44 81 0
Input : S = { shot 1, shot 2, shot 3,... , shot n}
Outpat: &, 18, B20Z L8 HEH J& 2%
LENS: A0S B ol 30 o0) 28
2. For(NumOfGroup =1; NumOfscene=1; § = EMPTY,; Next Shot;){

FindGroupSim(), / &1 23t R4S IESHS FAITH 780

MaxGSim = MaxGroupSim(); / 0| 4 2& SNTE & 2 A= R0

If{MaxGSim > GroupThreshold ){ // BT 40| FH & JE0 8HE + A=NE AL
MergeCurShotMaxGroup (; // 8 £ & 204 RATE & JBH &Y.
UpdateGroupScene (; // 32Dt 32| AIIE BEHSH0 L4610 FB X Ay,
continue;

} / end of if

elsef
CreateNewGroupForCurShot (); / 814 48 E &&= 18 44,
NumOfGroup ++;

} #end of else

FindSceneSim(); / 8 T 20t P& E HHEN RFASH RBILL

MaxSSim = MaxSceneGroupSim(); / AUl 4 P& JATE I8 2 FAZE 780

1f{MaxSSim > SceneThreshold }{ // & 40| 2HE ZHH S8 & A=K HAL
MergeCurShotMaxSceneGroup (); // 8T A& 2 RAZE IR Zpi0) g,
UpdateScene (); // 2812t 810 AIZIE EHK40| SM6IT O 2T BN,
continue;

} i end of if

elsef
CreateNewSceneForCurShot (); // 8T &2 X &3l
NumOfScene++;

} // end of else

} # end of for
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bad I
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n
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@—'DEB*EBB*DE

aHdeAE Iz 0

scene_0
Video

group_0: shot(0,3,6,7)
group_l: shot(1,2,4,5)
group_1: shot(8)

—

scene_l
group_3: shot(9,10,11,12,13,15)

— group_4: shot( 14,16,17,18)

i

scene_2
group_6: shot( 20,28,29,31,32,34)

group_7: shet( 23,25,33,35,37)
group_8: shot( 36,38,39)

-

scene_3

group_9: shot(40)

a9 8 HYe AEy 7=

group_5: shot{ 19, 21,22, 24, 26, 27,30)

/I RBH loopis 3MY LEE FORIH
/1 S8 loops 182 LEB FO0RALH
/T HB loopE FOE JENA 80X A48 $=0h
for(pScene=m_pVideoTOC; pScene!=NULL;pScene=pScene->m_pNext)
for( pGroup=pScene->m_pGroupNode;pGroup!=NULL; pGroup=pGroup->m_pNext){
pShot =pGroup->m_pShotNode; /HI D& 4 = E& &=0}.
while(pShot->m_pNext!=NULL)
pShot = pShot->m_pNext;
HOHAS A CE RAO0 BT A LS9} HIRE| A
IS5 R FNTE FEILCH
Sim = ShotSim(pCurShotNode,pShot);
if{Sim>MaxSim){
*pSceneMax = pScene;
*#pGroupMax = pGroup;
MaxSim = Sim;
}
}

retun MaxSim;
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7.1 A8 A3 U 24

AU 71Fo] FHHo|mE E =FoANe AN A
5 H7ke 98 © =i AF AHEHE recalld)
precision® AHEEFATE o] Bl WYL 7 JEe U
g Ao 3715 € 5 Ak Ad JlEL 4¥E sl
Ao vlg] A= Fxo AAHE 47 A8 A8 A
< B3] AR, recall® precisione] H7} Wyl &
3 Hes FA? AL 3 ol Y ¥y # 1
o ALLTE F& WYPYL YehiEE g =Fix
HZE & & Ak ol di A= o3 Bk

AQellA Correcte A3l HEd AA 4, False
Negative: 7&"%'3}1] 23 BA 4, False Positives
A58 AA & Jepdch A4 FHoA recall& %1
A dste 7&-‘—}"“ g Ay ZAxe] oigh #E g
eI, precisione ANE FH e AR PR
A7} grid #AFAEE 2430 F selvEg
ol &9 gt 1o] AIEFE AFHolu 4B V)
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9] mide A= AHI Al Ak AAY FEH
AZA ZFE 32 74 das 4z § 29 ¥ 33 gt

£ 23 349 He 2%

vt]e A& | A=A 2| Correct | False- | False+ | Recall |Precision
AEtR=Z | 6670 61% 4 1 | 0938462 | 0983871
EgEg | 1534 154% 3 10 | 0.980892 | 0.939024
' @ 9870 8% 9 3 [0.907216 | 0.967033

3 A%3 39 74 2%
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