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ABSTRACT

This project studies the technique for indexing video files, employing the principle of Vector
Quantization by LBG Design Algorithm. Given histogram data of every frame and every shot in a
database, the program uses vector quantization to make groups of all frames, and for stores the
frequency of frames in each shots indexing. There are two methods of this program: one layer style
indexing and two layer siyle indexing. Furthermore, this program is available for searching similar
video files in the database. This system was conducted by Visual studio 2005 and Microsoft Access
2003.

As a result from this project, we created a computer program that is easy to use for video
indexing and searching system of similar video in shot level. Moreover, (he system can be used as a

prototype for future development.
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o 1u Red Channel 92 1¥zdun o haneaadiuursns wiidumise 192 uag 128
e 14 Green Channel 92 I¥ssdunrmarhaaaaduiiensfid i 128

1 U 1 A ] ]
e 1y Blue Channel 9¢ 1d5sduanuaduuaaauiiunsiuvisfidunian 64
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0t i Histogram Y8UIAAE Channel 113971 ¥4 RGB Histogram 1umssaudu
v tiloenn Histogram ¥8UAag Channel 152AUANGINTBUNY ¥ Sari Tl Sy 5de
Jaszdunnudidy Taemsihunu y wnlSeudenIveglumeaidorduion Tasfnisainn
UhnudmusarazssAuvea 3 Pal

3 ¥ A

& ﬂd” = ar ' =) e 1 S o 1 ]
Faoz TdAuRszAuAIMade @) yogUd YA fim 192 Hdadaueg 1 lu 3

ar ]

-4
¥4 128 uazA 64 wiidaaauey 2 u 3 vee 128 imiu Tihdadiuanugavesnsvudazums

wad1aifu RGB Histogram dagalfi 2.19

64 126 192
RGB Hiatogram
]‘llﬁ 2.19 RGB Histogram

2.7 Yeynilszianifle (Video content) [11]

AR lauainea (Digital Video) 1fas1nmsthn1wia lefinodondoseie3ale
m3aTe viandesdionmouas dwniuiinieglugiluun Idd lunoufiames Tavldmiauad
(Hardware) ﬁlﬁ'}lﬁﬁﬂﬂ’h UB{ﬁﬂ'l‘i‘ﬁ"lJﬂ'm%ﬁTﬂ (Group Based Representation) lumsdunwiale
v dnmluglunudsana

W lo (Video) Hognawwiialidnziu wi'le (avi), 10uTle3 (Mov), BufAs? (MPEG)
nioviluif Tounnaiaoa (Digital Video) 71%undumesiiln (nteme) 194 Svatle Real
Video) iy Fuafidnuazadiog du disfuiigen1nusanin A1udeiile9w8amN (Playback
Rate) #0291 1Av09 A (Compression) fivzilvunadinnajuandradiu Ty

33 (Frame) nwounifiiudalaudufiss-1 (MPEGI) veiled 3 wilafe msuduns
(Intra-Picture : I), Msunianiv (Predictive : P) x5 lu-Ta3nsnia (Bi-directional : B) Taufi
Terdsu (1 frame) vzl (frame) dmiuTHs (frame) Bu 4 S198auasiudoyanmues
Fa0913nsudau Mz (P frame) vxd19Badoynvoinmesindouil (motion vector) Hazfiiy
tFuine (residual) 119131 (Frame) foumrimiy dauflivlsy @ frame) szd1080nmasdt
® uazla () Aegroumimastindsfoiliandoyafidosdaiinuuiamsy (rame) na'ly 18

Awaadlugli 2.20
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L

/
/L_T“ SE(lE g

= a
71 2.20 uamsnisSadIvesialo

2.8 1IN 1Yes MR IAT (Video segmentation) [3]

FaloFon (Video shot): drduiinetiiosiuvesy (frame) ignan101nn ML) (single
camera) iU 1sad1euden (block) vaamwsIsIale (Video stream)

M5uMdn (Key frame): 5 (frame)  Failudumuvesdiomam diusudaiy
wssFen Gshot) FedupgivaruaduFuderasdon (sho) Tnumsundn (key frame) Wit 9
awsoveiwoen i 1d

3@ Todu (Video scene) : giionnaiiouduilinissusinvosdon (shot Mhurdesiu
NNFWN (semantically) FuSan (shor) 7o Indiulumaduess duffumsuendmazdnea
L‘%‘mn'sﬁ?aumﬁmsﬁ'uqa IuvasiFon (sho) gnitunTeening (mark) Tnsveuivamaniun v
(physical boundaries) HasHU (scene) Qﬂﬁﬂﬂﬂ‘llﬂﬂl‘ﬁﬂﬂﬂﬁ1u’m (semantic boundaries) lusgoe
usnq 1udaTefinszarveenToziinis 1928 ums dufuntsiAoudu (Scene change detection)
dmsumsduduveniunveadon (Shot boundary detection) 1um1a fin q iievanEosnNuFuy
Tumendsozi¥msduduveriununsdon (Shot boundary detection) TumenTUMINLYBINTS
Futuvesveuvavedon (shot) MamonmuazldmsFuduveuivavesdu (Scene boundary
detection) 1UNIAMUHITVDINITTUAUVBIVBUIVAYDITY (scene) IUFIF UM (Semantic
scene boundaries)

nquIATe (Video group): ni‘lui"‘;qﬁﬁﬁmuﬂgm~1n’maszﬂhwm%ﬂmmamumw (physical
shot) AuFuluiBad 1oy (semantic scenes) taz 3 mamilouiuasnudousenariaoda
&0 §28619 Fom (shot) faglndmulumeiiuese (Temporally adjacent shots) wie Fonil

ARUARIDLNITAY (Visually similar shots)
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3
o kL o/ A [] or
Tavagiuds doya?d Teamnsadildilulassedramudidudu Salsznoudae 5 didy

A A

fin 3l (video) , a5 (scene), ﬂfj‘u (group) , Fon (shot) tazidsuwan (key frame) ﬁﬂ;ﬂﬁ 2.21

video —

shot boundary delection

e _
scene HH=HEERI S
S

kcene construclion

CXVE

o

O
ala ey
Y
s

groujp 54

lorouping
NT ¥/ e N, . [,

]

(]
———-—-', lemporal fcnluresj
i
:
key frame e{traction ;
i
1
1
[]

key ITanc—- I] ——-——[ spalial features ]

: T
1
i i
-4 11

11

shol

31 2.21 wermamsuiadIuA1e 9 voeIR e

€
2.8.1 MINAIILHIAIG (Video Analysls)
madusuvevivavesiien (Shot boundary detection)
¥

s liilslszAnsnmvianualumsdszanonadn Toadd (Video clip) wise Tumiduusn
l:i ar = [+ v @ s sdl
#lasvAemsuonialond (video clip) soniiludon (shot) #199 nazviinsilszuranadyaui
SEAUYOA (shot)

o < . ar arey =
Tasna Tl sduduvenivnves¥on (Shot boundary detection) HuUDA TUNA a@1w150Ti0z
) 4 b 4
usnuesoenily 5 dszande 1¥aanmwidluiugn (pixel-based) , 1FadAiluiugiu (statistic-
» 5
based) , Wnisutauiluiug iy (transform-based) , 1¥dnuuzimilumugt (feature-based) l1ag
» b 4

5 Taunsuunugu (istogram-based) dmiunslfvanmuiluiiugiu (pixel-based) 9514

3 ci ' Y P . N o :ﬂl. <
ANUAUNNLANANNUYOITANINTIRAIA (pixel-wise) TumsiunT09MuW (mark) YOUIVAVBITDA

1 o o A [] a 1 3 J =y .

(shot) ﬂtm‘linmu:uuumm"lmamumaumaqa msesuzilyrdnagT (Kasturi) Uazou
Gain) auenvzldadaetradudn Mnarwazdiuidsuuuinaigig) lundamsdudu

o ' 4 A d o
YOUAYDIFON (Shot boundary detection) uamsAun o Iiszuanaie I lszaunaduio
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o ql: o = i @ a A
FanINue131U (Aman) , 9 (Hsu) 40233 (Chiv) iwueanuiiuies I lddulszdnimsiiu
nnavesadh (CT) lumsTamsduAuvouiunresdon (Shot boundary detection)
d X b
AsAUAUYDIToA Ghot) nuvldmsuautlufugiu (transform-based) 114152 Yol
s A& = . & =1 ]
YDIAIARBFIANBUN (motion vector) F9gnHa 1 lua10515103HBT (MPEG stream) Fuviaouda
1} 1o 87 (Zabih et al) TAyaTallymrluyudug dnunzvouen (edge feature) 93gnILNDDN
iRz (frame) Wududunsn veuwaveedon (shot boundaries) szgndudulaomany
o 1 @ A e & = o
nifhouvevadieiuinula Fesunudsilegiiy
s ] v
mis 198a Taunsuiufugiu (Histogram-based) szilufiisnduuin unuiies 1danndy
. @ - 1 Par g o g A ' 1y
1049 (pixel) 1unsda 913donany wuladuiinissaunaduiend ssuinnnugniswns
-3 q l:rd ¥ 1 o ] o GIJ A
ANNFIAG Haudanaiied 19 1 IRugmeguunsiunguuaznonaInsnaun e
UssaunnudisedumonuluGeinnugndeunivousdigs Tavdsminsanianaa
2.8.2 fINHYBIIAIB (Video Representation)
Av150us 059 (frame) Y9997 10 (video) vziilning 2 1A tazuAUTINTIY (temporal
[] b d ]
axis) 03 191A7 3 Fmua093a 10 (video representation) 921 UN15911gl (mapping) 11ANUATI
] 9
38 (3D space) 1ldaa001% 2 18 N1359Ug) (mapping) Nusndrestumaniu gouaaldifhumnaia
ﬁiN‘-‘] fMued wnuveIIale (video representation)
1. daumusunl¥isumaniFuamud1dy (Sequential Key Frame Representation)
ar ; o o ar
HAININT 1AFon (shot) LAz NN (key frame) , AWNUVBIIA 10 (video representation)
1 1 A o Yo oA o S - ~ Yy 1 o ar
90199109 uazfirulada Ao (Msunan (key frame) 8933 lofinauouissefustradiuddu
1 4 [ [
madlndies) duilozit ladiioliivsunan (key frame) 1009 ueilo3a loaay (video clip) JAau
} 4 1
o1 madaiioz lignuauasda iesniu L 18T merdeyasnmsilad lneluiale
A (video clip) 420 oG B
L7 ¥ 1 !
2. mnmmmu’lvnqmﬂuwugm (Group Based Representation)

E] L = o ) . . A aa =
Mo 1HU35209AININGVOIA N UYBITA 1D (video representation) 1ijaA lafivuanna

o

Fon (shot) MilaruFuduiiuszgriFoud T lungu urad 1n oa (Zhange ot al) wiiseoms
14

Ao (video stream) Manuaiilun1suona213aTe (video segment) 1M Igas isiaz e (segment)

{ o ° i ar =] i1 4 o ] 1

NgnuteeminzussgAumIuimg Auveton (shot) Airatileatunana Tuudasdu

¥

(segment) vzganaiiudey (sub-segment) a4 TBn Arwmaiivaiiumsadndumuvesiale
o o

(video representation) sugiliun Tnsaard1adu 15l (tree) w04 18% 83 (Zhong et at) THiauenay

= =) o o 3 =s) g} ar ] df 4 a 1 P

ﬂﬂmua"mmm‘um’JﬂTauuuhﬂﬁﬂmqmﬂuwugm {cluster-based) 430N (shot) M9 VL QYNUA

Y ﬂ 1 ' t; = 3 ar ng i{] 3 or a4 .

iilungueguuiiemiiueanuveswdndu Asdenilunmsadredunuvesdialo (video

. 4 g 4
representation) Tugaliun Tnseadr9veadu'll (ree) Hundanianile
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X
3. dauminuul¥n1nifluiug iy (Seene Based Representation)
wensinauemsdinddTenan ldungld nisadredunuusadale (video
. - . - 9 s [] 1A d'. o o 1
representation) TMIBINNUNUNY (semantic) J9gnAvans iu hiledaulaninmeunimiolntee
o - ar s a [] | e o 3 3 o
359507 (shot) HIDINTUNAN (key frame) WUWU 1Y MITATDUNBITLUADST 2 -Siuniad
o 4 ¢
(Terminator 2-Judgment Day) 9331 300 ¥08 (shot) 1u 15 W1 voeda Toneuniia uaznmouns
[ b d )
Foatifianuen 139 1A Msundn (key frame) Minauolunuuddy 1 36 o194 d iy
v v
W Tonug (n3oudualassadrauuodu 'l (ree) Nnausioon Tl ludrdungar (group)) Aunvey
(7=} Ao a 1 3 [ A [ =
Tifinnunnoas Adingniniuganezgdd leTaoldninludenumine (semantic scene) 189
o 1 o ar .
TUNIN M5 19500 (shot) HTIHTUNAN (key frame) MINWAN (physical shots or key frame)
{ o w o o 3 -
Tuvaz¥oa (shot) Mdsai1auton (block) Y8917 10 (scene) NozionoannuruIYluFs
) [ v 4 =4 1
TI1UIU (semantic meaning) 1‘1](10&"111! ﬂ?1ﬂ1ﬂﬂﬂlﬁﬂx‘l‘ﬂﬂﬁ‘ﬁﬂﬂ {(shot) F14° GRITTUS Iﬂtlﬂ'ﬂ‘u
] Pl [ ar = A o ﬂ o o 3 d%‘
ABINDIVBININ (scene) MIAS 191311 YV0997 lofis2AUNIN (scene) 1TunATTNERYTUNUTIV
dnFunsaur1ia le wazmsiSondundiale
AS1AMT I A0URIN (Scene  transition  graph:  STG) U998 2NUYBIIA 19 (video
R o v J e ar =P ] {I ﬁ a )
representation) QNIAUBANUHAULAZYNAT 1Y G1AUVEIIA Lloazgnutiuiluaaue hudusn 141
ar g

o o 1 o 1 g R
1luFen (shot) udrFea (shot) wgniangu lavnsldnisdanquignsziudaenar (lime-

k- A [ .
constrained clustering) 1A UBATY (STG) ﬁzgnﬁ%’ﬁﬂuﬁugmmmmsmaauﬁmﬂmm (time flow)

2.9 ma1AviIalelaudB AVI (Adaptive Video Indexing: AVI)

Py 4 ¥

Joyavesdalozdsznou i mideiioniiud sy 933 Tofifidemndrondeiy
Tasln@vzyssgnmiindioniaiu

aunsaelilil azgnldiieuiiolflumsesuiwd Fale Sreduzanumdiundeiuves
aw'ldednals

D, ={(X. /)| X, €IR? i =12,...,N}

@2.1)

b4 ]
) 4 . . ) o v
D‘r = ﬂ')'flﬁ‘lJ'lUBQﬂ‘lJ‘i::ﬂEl‘]JlﬁfNﬁu (Primary content descriptor) ﬂ'lﬂi‘lﬁaiﬂ‘lf’]dﬁ 1,

el 3 1 oA 4 d 3 .
)f)= = L’]ﬂlﬂﬂiﬂﬂﬂﬂﬂﬂﬂlﬂuﬁﬂ'Els‘luﬂﬁz’.lﬂiﬂ 431NV 1NA histogram

S~ §mausu (frame) vea T Toi iagmelu 7,

» ]
N — §nnuvanuavsanss (frame) 1138 Tofid 1y Database
I

t - - A .
* = 429990937 To Neveziiudon (Shot), R1n (Scene) uazadilei3aa (Story Clips)



HasmanoeItnsnummmd 65100021 2

nuudianusile (AVI Model) gnilowTasamnieziduvssmsfunuuuinssves

@ @ { L] é
(W53 (Frame model) #58 AUNUVBINTHIM (Code vector) M, TuFdToRgmindun Fagn

smualiiumunmsesishedad s
. NxN, mazzfa
P(M)=(NxN)'YI(,=1,) 22)
= 2050
IM’ = thede (Label) ¥a31111$1899001907 (Code vector) M ‘ ’° Ck 2077.

N x N, = Swausnveadhwie (Label) #15dufu3a Tofigmindnn
A o =) =) J Qr [ i
dafansu 7o) =1 fro1nufust (Argument) §lusse uazeziiiy o drdluns o

1 M ilusmues Code vector Tau M =~ [M, ..., M,,...M], M, e IR? 1% T fudrm

¥
=] b

3 A o 1 ‘3 a yqﬁ’ [.Y] 1
189 Code Vector M9nua Fanvimsanaiiiosgnadisiunazlivlsa I dqdulaonsiangu
o w 1 - 1 ¢ ke daey W @
LINABS (TUAUIINMTHIAURTOVDIAT Histogram M98 990 11634 1o 92141 Code Vector 1 2
{ ° [ v i o, <A 1 1 3 o
feshunldudeao it Idadnilnluns (1, 2,4, 8, 16, 32, 64, .., 2" @slumsudeudazdueeinmg
HUINGUA Vector (Training set) 11T ungue Taoazutisd Code Vector 9un19z lgmARmMuA
W AR e w A Y | o o [ ar =4 -1 Y 1 é o
uaRiwriiveaialodon laon1s1ii Histogram wuiludnlTvniivuiangu Index Fanisth
1 o = " 4 VoA
Index kil 2 1 e dmsfudil Taoldafindfiqa (1 Labeh uay duswy Mailnd

figauaza i 1ndspaa9a (2 Labels)

a | X
2,10 NQ¥§) Vector Quantization [4]
2.10.1 unih
. 3 & a w9 g b @ 4 da
Vector Quantization (VQ) ABNISUIUNTTVUBATDUD DUWUTIUVSIMTVITHT HINAD
¥ [
fix-to-fix length algorithm neumiil luuuvesdnlsziuamnmes (vQ) MIIARII I UND
il lunsudilymngnaad 3 deanvnanuindiulunsduiinsaareaiia il 1980
b
Linde, Buzo Uag Gray (LBG) latauadanoshiulunisosnuui vQ UUNUFIMYBY Training
sequence 1113 1% Training sequence szndn@vannuintulunsdufinsanaioq #a vo gn

4 o) -~ Y A L]
sonuuuuiie 1§ ludanesiiuil ¥314na 12 i luunanuves LBG-vQ

A
2.10.2 iy
1 & r -3 { dl or L]
vQ dlunsilszainue 1o rounding-off (Srunudniilndiige) detaves va 1

13 iludagal
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1
-

'
W

.
o

-1 o 1 2 3 +

ylf 222 vQ 1 3

Tunng Swnitiandesnd -2 ssgmiszanaiuiiy -3 naq Suaudtiisegsenin -2 fa
0 wwgnilszanmanih -1 yaq Snoudifimegssnin o 812 swgoilszinanniiu +1 uazynq
$nauiiiiminnn 2 svgrilszanaiiy +3 waashmi g lumsilsznasunuda 2 bis 1y
fip 1183109 2 bits/dimension

dethaves vQ 2 i1a dludsgy)

4 L T
b
2
- [
"
1F
x = *
or g "
o 3 - b
At = -
2} 1 :
alb
- L : L
Ay w3 2 -1 o 1 2 3 4
J as
qi 223 vQ2 W4

yne guosiaudieg szgniaegluuined 1ddmualy Taolssnusiidae gland
upeftiRuatossuuinadand1 deluildl e 16 V3w uaza1a 16 A29 unEAdREINY
20 4 bits Favie 2 7 1 4 bits vQ Forfu §nardav #fte 2 bitsdimension (M

vindaediedisdu a1aftuee 30011 Codevectors uazu?muﬂzqnﬁmunﬂﬁomﬁuﬁﬁuﬁu
:‘Nlﬂi‘tjﬂ'h encoding region V04 codevector (3801 codebook LIDZIHAVDS encoding region

{5601 partition

2.10.3 maufifoym (Design Problem)
[ 4
VQ Design Problem Amua'lAdail 111 vector source, distortion measure HAZHIUIUYDY
»
o = o od
code vectors 4111 codebook (set *umm:lﬁum) Iag partition (set ﬂamﬁuﬁumu) 92 1@nnadnsn

ﬂ o da d . ., dw d
WUAMUAURGBYDA distortion NUDUNTA
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i Training Sequence Y52NBUAIW source vector $1MIU M A

T={X,%, X} 23)

¥
P 1 ar é s L] 1 1
Training sequence 11 ianvIngwdoyalngiq dunils ondaede u dumasdeyade

[y ar Qs o
AyaN91nn 1998 9214 Training sequence 93 IAMIINMITTURNUNAUNLIMI INTANA M 929D

14 [l
auudTdivatem Ao dpyasdoyanieatAuesundnu1esgAULNguA Y Training sequence

ﬂ’uijﬁl‘r’i’ source veclor Lﬂu k 38 9nNAI0E1NYU

X ={X

m

X2y Kiehs

ml® < m2, ...,  "mk

W N i us e codeveotors ttazly

e

Y codebook AR codevector 3 k 3# 1A

&\ (C.,, p Cags =+ > cn,k),

m=12,....M (2.4)
» Ct 2.5)
n=1,2,...,N (2.6)

. . 4 13 ar
11?!' Sn Lﬂ‘u encoding region HNYI1UBINY codevector Cn l!ﬂﬂﬁ

P= {Sp st L SN}

2.1

5
Hunu partition &1 source vector Xm ﬂg‘lﬂ encoding region Sn Aaiy malszamn

(UMUAIY Q(Xm) ) fie C,

QX )=c, if X €8, (2.8)

AGAPTE squared-error distortion measure ANRAUUDY distortion 1AN191N

L

D_ =
ave
Mk 3

DX, -0 )1 (2.9)
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o

1 1 4
o flel*=el +e) +..+e lumseonuuumsudilym 1dsmualinel fe fui T uaz N

L - |

mA1Cunz Powldmp, ffislesfiqa
2.10.4 nﬁ'nmﬁ‘iﬁf‘iqn (Optimality Criteria)
&1 c iz P iluIEmsudilgmldfunszuaumsmimiteviige 1hifie doe 19 1dFuis
2 wdnms fofl

®  Nearest Neighbor Condition

S, = {xillx—c, < x=c. I? Vi =1,2,...,N} (2.10)

A 4 ] . . » & o Var )
Wou'lvil adan encoding region S[1 72702132N0UAY vector Yanuahn lnddus Cn

1 ¥ »
AN codevector 1019 dmFunnmesmaniy vrgaiidanduniaun (Fudiniu)

Z X, €8, Xm

Cn= z 1) 1 2.1

m m

® (Centrold Condltion

4 [ 3 ]
a3l NA1291 Codevector € A25921UA RG0S training veotor WianuATiogly

encoding region S 11n1361TIUMT A592U0 1991 training vector TiltanTpoAigafiuaindnyes

v
AT encoding region AWK AIMISVBITHM V198 95 Tiitlu 0
2.10.5 eanuuumainamiaulidnne3fiu LBG (LBG Design Algorithm)
‘EL‘] o o 4 W23 " y Y Sy '
Alunssusumaiieg eladen 2 ndnmstisdumnuniym nssummsidesmsm
[ ] b ¥
codebook (3us C™ M1 codebook 1TuAUT 1RIN9NNTELMMS Splitting Tunszuaumsil A1
] ] } »
codeveetor 13UAU ﬂznmw‘lﬁni‘lummﬁumm training sequence NIHUA codevector i WYNLUAN
o o : o o [ (4 o dy o 3 ﬁ t
ponuili 2 nmmes lunszwIunsThde szduiiunsdionnmed 2 @il Tnosmualidus
a ar o e = o‘.I :
codebook I5UAY codevector 2 FIgATY vzgauAnesniiiu 4 nAWe? uazazdniiunsd lGeuq
. 9
1 IAMUBY codevector MMINTAN NIZUIUMIRINGTD (HUFT]
LBG Design Algorithm
L SumTuasdmuald € > 0 arsvadudnoundanias,

2. Win=1 uaz



¢y = — X 2.12)
M _ "
ATUIUHIA
* 1 M * 2
D, =—>lx,—¢l
ve m 1 2.14
Mk =~ 2.14)
3, Splitting:i=1,2,..,N1d
¢ =+ &),
2.15)
(0) __ . {
Cya =+ &)c,
AruA N =2N
4. Tteration : 1 D = D’ fiviua Iteration index i = 0
i @15Um=1,2, .., M mamimleuiigaves
(@)
| x,—¢, “ (2.16)
v [ [
Amamua 10 n=1,2, ..., N ¥ n* dlun1 index AsuAnlovniga dmuald
~ &)
gxm) _Cn‘ (2.17)
ii. TMIVn= L2,..,.N 1/5UM1 codevedtor
N X
oD ZQ(I”.)=C.(.') m
" Z 1 (2.18)
Q(xp)=c”

i, muald i =i+

iv. ¥R

(,) Z” x, —Q(x,) ”2 (2.19)
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pun _ p .

v %_ > g aduluuaoun ()

° . i a1 °
vi. fwua D, = DY dwmiumin=1,2, ..., Ndmuald

* (D)
c, = C',,' (2.20)

n

et codevector 51?[?11710

Ya & o & o A
5. s luFunoud 3 uaz 4 :nTena 188210U9049 codevector TIMIS AL

2.10.6 meshmnedaieslnsfiuy 2 R (Two-Dimensional Animation)

L N 2 M L E i
- -3 -2 1 L] L 2 2 1

gﬂﬁ 2.24 Two-Dimensional VQ

undsivssgaldhedi o memoryless Gaussian 33910 A9 0 Loz
AINUIANANR VBV

AIAN9 #1007 A0 training vector i 4096 A

LBG design algorithm dniiunisdau s = 0.001
nszraumsisusesiinmnnzeeituildaniae

- . 1 l& 1
YUIAYDY training  sequence  ATRENVMIAIngiHume Faiesiinuiu

M 21000N

2.11 manfuuiioy [12)
defosmsmanndiundsvesionia ledunnsudonia lefeglugmdoya sxdonh

mniideyavesdonia Tedunwunnfioufiouiudeyadonin lolugmudeys Tasmsdmaam

fzuzyie (Distance) TeMindenid TefumuutudoniaTolugmdoyn dalddaneilums

wWSvuiioy Ao Cosine Similarity
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Cosine Simllarity

MIHIZUEY N (Cosine Similarity) 52¥ 31990 P =(p;:Pys «--o0,) 1T Q=(qy,qy- - »q,)

- > .,
_ i=1

d(P)Q) = I{.)i.qi

pi"&i’_ ipZ an2
i=1 i=1

(2.21)

ZUZ14 (Cosine Similarity)

=9

—

=

2

—
!

el (Index) voeglnmdunuy

=
[

il (index) voaginmilugndoya

=2
f

o ml o W .
2,12 MIVAFBIGIAUVDYN (Sorting) [13]
=4 o o § o =) @ A b VYo -y o w b4

M3Gosdaudeyn (Soring) AvnisdasadoyaldiinisiGosdiduamnnudesns lay
safumsisvadidudeyavindosTmmanionnun lduilssdoyafivhmstaiGveerniiy
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1 bbby by i, by
2 Cps Cyy Cyp v ouePugerndival s by thasens y €,

n 2 Zy Zyy eeeeennnenrniennnieeey 2y
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‘] Pe Edt Yew [nsert Formst Rectords Took Window Help

e MW BTk s R A R N - 1L 3]
Id | Valuss
§ 356.5.0,0,0,0,0.0,0.28.6875,0,0.0,0,0,0,0,75184,71875,0,0,0,0,0,0,0,1068.53125,0.0.0,0,0.0.0,0,126.3125,0,0.0;

 1:516.617021276596,0,0,0,0,0,0.0,1430.02127659574.,0.0,0,0.0,0.0,61941.1063029767,0,0,0,0,0,0,0,4564 36297¢
2:420.610169491525,0,0,0,0,0,0,0,521.775661016949,0,0,0,0,0,0,0,55259.5084745763,0,0,0,0,0,0,0,5074.61016¢
3414.155555555556.0.0,0,0,0,0.0.1110.73333333333,0,0,0,0,0.0,0,50186.8680988889,0,0,0.0,0,0,0,6296.177777.
4'441.55737704916,0,0,0,0,0,0.0,825 409836065574,0,0,0,0,0,0,0,43133. 1475409636,0,0.0,0,0.0,0,7995. 1967242
5:'424.062111801242,0,0,0,0,0,0,0,514.60246447205,0,0,0,0,0,0,0,34781.4658385093,0,0,0,0,0,0,0,7902.795031C
6 403.713043476261,0,0.0,0,0.0.0.549.791304347826,0,0,0,0,0,0,0,31008.6173913043,0,0.0,0,0,0,0,11639.24347
~ 7.440.234848484849,0,0.0,0,0.0,0.621.926757575758,0,0,0,0,0,0,0,30289.9393939394,0,0,0,0,0,0,0,7401. 022727
8 379.611940298507,0,0,0,0,0,0,0,484.465074626866,0,0,0,0,0,0,0,25591.37314343284,0,0,0,0,0,0,0,6230. 641791
9 380.2,0,0,0,0,0,0,0,517.695652173913,0,0,0,0,0,0,0,26197.2260869565,0,0,0.0,0,0,0,7316.4,0,0,0,0,0,0,0,0 40(3
10 420.089552238606,0,0,0,0,0,0,0,510.335820895522,0,0,0,0,0,0,0,21899.0746268657,0,0,0,0,0,0,0,5187.901342
11,432.442424242424,0,0,0,0,0.0,0,426.709090909091.0,0,0,0,0,0.0,18077.2181816182,0,0,0,0.0,0,0,4446.39393¢
12:543.083333333333,0,0,0,0,0,0,0,640.332333333333,0,0,0,0,0,0.0,18627.7738095238,0, 0,0,0,0,0,0,4445.035714
13 511. 5625.,0,0,0,0,0,0,0,890.28125,0,0,0,0,0,0,0,19007.171675.0,0,0,0,0,0,0,4180.3984375,0.0,0,0.0,0.0,0.2742.-
14 430.789915966387,0,0,0,0,0,0,0,764.647058823529,0,0,0.0,0,0,0,17089.3193277311,0,0,0,0,0,0,0,1588.605042
15,462.847222222222,0,0,0,0,0.0.0,695.236111111111.0.0,0.0.0,0.0,16354.1368888859,0,0.0.0.0,0.0, 1344 291G6E
16/96.8,0,0,0,0,0.0,0,43.2,0,0,0,0.0,0,0,47.4,0,0,0,0,0,0,0,48.9,0,0,0,0,0,0,0,0.82 6,0,0,0,0,0,0,0,173.8,0,0,0,0,0.0.
17.17424.9375,0,0,0,0,0,0,0,4713.1675,0,0,0,0.0,0,0,2851.9376,0,0,0,0,0,0,0,2145.0625,0,0,0,0,0,0,0,0,2006. 1562:
18 272.733333333333,0,0.0.0,0,0.0,229.6,0.0.0.0,0,0.0.50+. 533333333333.0.0.0,0.0.IJ.O.1035.0.0.0.0.0.0.0.0.221B'

i

20 6213.1B181818192,0.0.0.0.0,0.0.2652.18131318132 0,0.0.0 0 0 0 3344, 63636363536 0,0.0.0,0.0,0, 3844 545454
214:716.846153846154,0,0,0,0,0,0,0,576.692307692308,0,0,0,0,0,0,0, 1197 61538461538,0,0,0,0,0,0,0, 1449.615384
22 2364.2,0,0,0,0,0,0,0,1256.2,0,0,0,0,0,0,0,2162.2,0,0,0,0,0,0,0,5072.8,0,0,0,0,0,0,0,0,6410,0,0,0,0.0,0,0 5613 4,
23.762.761904761905,0,0,0,0,0.0,0,1291.66666666667,0,0,0,0,0,0,0,5129.7619047619,0,0,0,0,0,0,0,10323.47619C
24:42.7554585152838,0,0,0,0,0,0,0,56.3668122270742,0,0,0,0,0,0,0,174.069868995633,0,0,0,0.0,0,0,632. 7467 24€
25.0,0,0,0,0.0,0,0,0.390804597701149,0,0,0.0,0,0,0,16.051724137931,0,0,0,0,0,0,0,68.76 149425287 36,0,0,0,0,0,0
26:0.00319486617691374,0,0,0,0,0,0,0,68.2492012779553,0,0,0,0.0,0,0,504.450479233227,0,0,0,0,0,0,0, 1765.26E
27°0.21183800623053,0,0,0.0,0,0,0,145.8753894081,0,0,0,0,0.0,0,1733.98130841121,0,0,0,0,0,0,0,4484 1806853¢
28:320,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.555555555556556,0.0,0,0,0.0,0,3.68888888
29320,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.9,0,0,0,0,0,0,0,2.7,0,0,0,0.0,0,0,8.5,0,0,0,0,,
~ 30.5.36734693877551.0,0,0,0,0,0,0,80.9591836734694,0,0,0,0,0,0,0,285.351311953353,0,0,0,0,0,0,0,822 5524761
3 ‘

0

el T I [T T T T ITITTTTI

4 .
917 3.5 nermensifun1ves codevector

3.4 TZUVNMIAUN

Wdaudl szihdauvesiiduiluazonia low 19 lunts fum dlennnungwnds
vosdonih loduiuiudonialoneglugudoyn wdosihimaioynvos¥ondn Tedununn
afvuisuiudeyadenda lelugmdeya Tasnsdnnanidiszusviie (Distance) szvindon

= a = o Y - .
T loAunuuiudoninlolugdoyn del¥8anesinlumanlfvuiivn fe Cosine Similarity iy

] ] A
N5M153U2MN (Cosine Similarity) S5H1199A P =(p,,p,, ...,p,) 4R Q= (q,:y-.. .q,) 1AUNYA P

< & '
Yuitil Ao 13mues X, Wazya Q fio 1rAvps C_ Faneldd

- il)r%
d(P,Q)=|{)'|'I?.'I= — (3.10)

Z Ptz Z q i2
=1 =1
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Taun = 52U2¥19 (Cosine Similarity)

(=
—~
iy
fe)
S

|

iusndssil (Index) voaglnmAuiun

=
Il

Alusrdail (index) vosginmiugndoya

=
Il

uNAIRIUTY auUAIR P = {2,9, 4} uaz Q= {6, 8,1} ninaun1stedu e2lédh
i(P.0) - —2XO) T OxB) +(4x1)

V22 +9% +4% x (67 +8 +17)

12+72+4

V101 x+/101

a0~

d(P,0) = 0.871287

d(P,0)=

¥
AU MIANIIUNIAIZEH I (Distance) 311999 P 1179 Q UATIZLHN (Distance)

N1 0.871287

T 4
Taoluwil P vneda X uaz Q wanoils ¢ yhmaunua1 X uez ¢ ldoswnsuynds oy

185202413 (Distance) vosypAIBENN hAlzszauIIMIBosdRuIInNn lites
= =t o w J & 1 o 1 A
Tagl435n3B0amaunnindan (Selection sort) 43 ludrnasinisuaasnasinnsaum Iihef

Mnnnasesdsuly 8 suduusn uhmsuaana

Tasusisnsfumiasaiiiu 2 1lszian fie
ar ar Q @ A
1. nisfum Tnol9@wiiuan One Codevector (=1) ilumsAum Tnold@aiiluddun |
o = ar =]
wihnlsounsunuynden
¥ Yo A ¥ Vo A o w o
2. msfum lao19aaiinuy Two Codevector (9=2) iilunsdum laulddeiiluddudn |

o w o o = o =
UBSAIALUN 2 ﬂ"l‘ﬂ']llﬁﬂ‘].llﬂﬂﬂﬂﬂnﬂﬂfﬂﬂ



UNIN 4

MInageLazInTIZHMITOY

a: ° o4 o o 9 -4 ad 9 o
Tuunilveidunaveamsimsnaasimsfudsiinagdunidenin levngudoya wah

ar ar & o 1 i
1adhumninmsdanadien wozldndnnsalSoufsupaueant Precision Butlumi 1o 1nN35

-3 [T 1 dv
AManaumInae 114

v o o =] o =) ° d ad i
%ANUYNABI = (1M TOA IR langniden / Siurenda levimua)
LY r t ¥ 6
HNAIBUN 1FU %N IUYNABY = [gj x100 =75%

& v oo o . o ) v 4 4a y‘ﬂ
FadnhA1n10YNABY (Precision) 189 Query TiavuA WITWAUNAIMIRNREY Nog TRl
. 2 A oA o = o ar A o 4 '
Precision Y94 Method 1119 #aiiori TS vaioniy Method 819 A92IANANUIANAIVBINS

fum'ldinmaadenim

4.1 Refidearioudeniiinananes

1) Tlsunsufuseilnasfumniondale Avaunnin alsunsy Visual Studio 2005

2) Tal5uns11 Video Editor 7.0 tiie 14 lunsuenInd3ale sonifludon

3) WaSendalonldninnisuundendroTilsunsy Video Editor 7.0 FufhuWd avi
Faan

4) ﬁ’iﬁTﬂﬁﬁmﬁuun%am?ﬁiaagﬁwm 713949 (Beauty Shop 818 $0%, Elisabeth Town
785 Son, v1inaeui aoy gnduuTaiuiile 220 Fen, Top Gear 55 Foa, T2dA34 10 Mvize
37 Foa, 510013 INaned SuFnwesTan 103 Fon, d13AA AU Polar Bears and Global Warming 70

d Aaad 3 o
¥on) 3u07A loNerua 2088 Son

4.2 HaMINANGY
msneasImsfumia lededionun 2 uuudaeiu fe
4.2.1 msdum Tao 14l wiaih
1. One Codevector (I)=1)
2. Two Codevector (I)=2)
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4.2.2 m3fum Taomsuen$1uIm Codevector uriadiy
1. ¥1H2U Codevector 4 A7
2, 914U Codevector 16 #17

3, 9149U Codevector 64 7

4.2.1 mafumivdidTennil¥avil
1. msduminglddyiiuuy One Codevector ()=1) nivuMsufiudou
Codevector 64 f12
:l. d 1 Ad ad da e 4 1 a W
vingilnmsvaanii 4.1 ey 1@ hiiden3d Teniidnuazheglunquieadusiu

»
o A [-] o L] ]
Tedduuuunianng 6 WA dlorimnduasmim Precision 2 185

% Precision = (g) x100 =75%

I'EH = rnrv_\,.h‘a—f:e':,"f- TEe
Search | Indming | Vaolor Quardization |
Selaci and Search Vedso Segmantiation

F' e e e e L TR e e s o e ey LB L T L T T

D:\Projedt AviToindm\MviTolde\AviTolndmctesldala\Bangnk \bangrube_198a w

Search Type

0. One Codavector fo1)

i) Two Codavector =2}

31 4.1 uamsmsdum Ta1dauiinngg One Codevector (f)=1)
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e 4.1 Tufinniinanesnisdun lao1§dafiuny One Codevector ()=1)

R Fndon &4 shot fignidion Precision
f1hu ¥olvdiale 4 o

ngimen [ 12|31 41516|7]S8 (%)
1 NS _OLavi 6 I I I I 75
2 | .\ _08.avi 6 * | * * L 75
3 SWATHLTED 16.avi 6 L L N L 75
4 | N\DIWLED_26.avi 5 bl I L o* 62.5
5 | WMINIBED 29.avi 6 * * ¥ | x| ¥ ] ¥ 75
6 | .\MAIED 36.avi 5 * Sl I A 62.5
7 .Mtop gear 4.avi 5 il I I * 62.5
8 .\top gear 6.avi 5 T\ D * L 62.5
9 .Mop gear 26.avi 6 pa N/ o i T AN R 75
10 | .\Mop gear 49.avi 5 * | Eg| * ING=lRE 62.5
Il | .\op gear 32.avi 4 o e t 50
12 | .\Mop gear 42.avi 6 el R\ | * * ) * 75
13 | .\\polar bear 2.avi 4 ¥ | ¥ ¥ o* 50
14 | .\\polar bear 6.avi 8 | I A At B ) o | I 100
15 4 .Mpolar bear_12.avi 6 * * SV TN * | * 75
16 | .\polar bear_25.avi 5 I P e VP * 62.5
17 | .Mpolar bear 33.avi 8 L gt BV, R A 100
18 | .\ypolar bear 37.avi 4 /D= 50
19 | .\MYoon l.avi 2 e 25
20 [ .MYoon_8.avi 8 S L T I I I A I 100
21 | .MYcon_10.avi 7 L I A I B 87.5
22 | .\Yoon_ 20.avi 4 Ll * * 50
23 | .\Yoon 24.avi 7 L I L L I * 87.5
24 | .\Yoon 30.avi 4 R I * 50
25 | ..\bangruk_2.avi 7 ¥ | x| s x [ w [ x| s 87.5
26 | .Mbangruk 5.avi 5 S L L * 62.5
27 | .Mbangruk 12.avi 7 A I I L L B 87.5
28 [ .\\bangruk 24.avi g S T L A L I L I 100
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M 19181 4,1(918) TTufinmsnansanisfum Taslddeiiuuy One Codevector (1)=1)

3 4w oy vem $uamdon . 1 A Precision
déu so'lvd3ale 1 a A UMUS shot VigAIADN
ngniaen (%)
29 | .\\bangruk 60.avi 5 I * * 62.5
30 | .\\bangruk 199.avi 6 | x| | ¥ | . 75
Sum 181 28126124 |19 [ 1819|1917 2262.5
Avg 6.03 75.417

2. MIAumlnol¥@yinuy Two Codevector (M=2) wWiswFpuiudiuau

Codevector 64 612
A I “ A o J 1 1 L J o
vingtnismanesi 42 eziin1diidesda lonildnyusfioglunquiduaduduvd

»
ar A o 1 1
Auunuianua 8 TWd dio A aanin Precision 93 18

% Precision = (g] x100 = 100%

T manigs e Verohasing
: Search | indmang | Vactor Guaniization |

Select and Search Yideo Segmantation

D:\Project AviTolnde\AviTondaAvi TolndaxY sstdata\Yoan'yoon_30 avi v

Search Type

1.1 One Codevactor =1}

e Encyclopedi:

ipudli Ihe e ancydop

12

71 42 uarmamsdum Taol8filuu Two Codevector (1)-2)




4 o Q
M13191 4.2 suiinmsnaasamsaum las1ddwiingy Two Codevector (1)=2)
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A w o vem Suden s shot figniden Precision
iy ¥olWadale 1 oa S
ngmiaen 2(314(5|6]7 (%)
1 | .\AMi50_0l.avi 5 [ x| % 62.5
2 | .\NTWED_08.avi 7 LI L O I O 87.5
3| .\AMWIED 16.avi 7 « | x| x| = * 87.5
4 | .\amme 26.avi 7 AN I B R 87.5
5 | .\Mso_29.avi 2 * 25
6 | .\NMNIED_36.avi 6 * * | ox 1 ox 75
7 Aop gear 4.avi 3 * | ¥ 375
8 Wop gear_6.avi 5 - * 62.5
9 Mtop gear 26.avi 4 ¥ % 50
10 | .\Mop gear 49.avi 4 * oy * 50
11 | .\Mop gear 32.avi 3 ¥ | * t 375
12 | .\Mop gear 42.avi 6 L T L 75
13 | .\\polar bear 2.avi 2 o * 25
14 | .\wpolar bear 6.avi 7 NI E DY 87.5
15 | .\polar bear 12.avi 7 * 1 LI YR 87.5
16 | .\\polar bear 25.avi 7 * R 2y * 87.5
17 | .\\polar bear 33.avi 7 X LN | 87.5
18 | .\\polar bear 37.avi 5 X A= AP* 62,5
19 | .WYoon_l.avi 2 . 25
20 | .\Yoon 63.avi 4 i R 50
21 | .\Yoon_l10.avi 7 L S A 87.5
22 | .\Yoon 20.avi 3 * * 37.5
23 | .MYoon_24.avi 4 S I 50
24 | .MYoon_30.avi 8 ol T L I I 100
25 | ..\\bangruk 2.avi 5 i * 62.5
26 | .\\bangruk 5.avi 5 * il 62.5
27 | .\\bangruk 12.avi 6 * L I 75
28 | .\bangruk_24.avi 7 I L L 87.5
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4 L3 Qr
M 13197 4.2(1e) Tufinnisvaasensfum Tae1dfuiiuun Two Codevector (1=2)

} 4w ven fndon D4 a Precision
dwu | FolWddale 4 om Aumsis shot fignidien

hgnaen (%)
20 | .\bangruk_60.avi 7 3 I I A .| 87.5
30 | .\\bangruk 199.avi 7 ¥ | x| x| * i I 87.5
Sum 159 {24|25]|24|20(19(16]13| 18] 19875
Avg 5.3 66.25

4.2.2 MIAuUMInsn 1ens 1424 Codevector
1. MIAumIlaemIangn$ 14U Codevector 4§12
4 o V ad ade daae A I oA & w
1INFUMINAB0IN 4.3 suwiu IdIliFendn lenddnuusiaglunguiRuadudy

o
Wadunuuvimun 6 T deriwdnmnamin Precision 121491

% Precision = (g) 100 = 75%

{3257, - T i T e e Tk A
=g Al Algorithm for Vedio ndwdng
" [ search [indeing | Vedtor Guartization |
Selact and Search Wdso Sagmentalion
D \Project AviTolndex\Av Tohdat\AviTohdalesldaia\Top prartop gems_ 558 v
Search Type

©"J Ona Codevedtor f1=1)

'@ Two Codevedar fi=2)

111 4.3 uamsmsfium Tavmsusns$ I Codevector 4 3
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4 ar -] o
M1t 4.3 Tudinnisnaaen1sAun 1aunsHens I Codevector 4 £

} i oen fmdonfign | Precision | S1amTeafign | Precision
Gl ¥oldd3ale B -
Wwenlh =1 (%) won I) =2 (%)
1 ANNIBO 01.avi 4 50 ' 4 50
2 ANNLEB_05.avi 7 87.5 7 875
3 .\top gear_6.avi 4 50 7 875
4 M top gear 55.avi 4 50 6 75
5 ..\Polar Bear 05.avi 7 87.5 8 100
6 .\Yoon 8.avi 5 62.5 8 100
7 N\ Yoon_31.avi 4 50 1 12,8
8 \bangruk_5.avi 5 62,5 6 75
9 .\\bangruk 99.avi 3 375 3 375
10 Mbangruk 220.avi 8 100 5 62.5
Sum 51 637.5 55 687.5
Avg 5.1 63.75 5.5 68.75

2. MIdumIaum wné 119U Codevector 16 12

Adw

> o Vi ad o I oA o o
vingimsnaneai 4.4 semiuldnivenda lenddnvaziaglunquidoafudy

< ; < A o o 1 , " v
ISduuuuianua 8 IWa dioshand1aamin Precision 921871

% Precision = (g] x100=100%
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S e e Soyiumee . ne Tmolfmra ot T olsn

[ Search [ indening | Vector Guartization|

Select and Ssarch Video Sepmentation

D:\Project AviTohdaAviTohdmVinTonded testdats\Bangruk bangrnk 5av v

Search Type

i+ One Codevector fy=1)

& Two Codevector f1=2)

Uil 4.4 uamanisfum Taunisiunduau Codevector 16 A2

4 ar @ o
AN 44 11uﬁnms'nﬂammsﬁuanumsuunmmu Codevector 16 17

. i §nnfoaiign | Precision | S1uamdeaiign | Precision
du ¥o'lWaiale - a

enl) =1 (%) wonIy=2 (%)
1 | .\NMNLIB9_0).avi 4 50 6 75
2 | .\0vine_05.avi 5 62.5 5 62.5
3 A\top gear_6.avi 8 100 6 75
4 JMtop gear 55.avi 7 87.5 8 100
5 .\Polar Bear 05.avi 8 100 8 100
6 .MYoon 8.avi 7 87.5 8 100
7 .MYoon_3l.avi 7 87.5 8 100
8 | .\bangruk 5.avi 7 87.5 8 100
9 .\bangruk_99.avi 4 50 4 50
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A LY [ ] o
A13197 4.4(A0) TUNNNINABBINIAUM TAUNSHINS MU Codevector 16 &7

g d
} L v den $uamBoangn | Precision | $aufeafign | Precision
18 ¥o'lWaidle A )
wenp=1 (%) wenl) =2 (%)
10 | .\\bangruk 220.avi 8 100 8 100
Sum 65 812.5 69 817.5
Avg 6.5 81.25 6.9 81,75

3. MIfumInuM BN 14U Codevector 64 i
P o 1 ad  ads dae d oA e W
Mnjimsneanai 45 sz 1dhiidenda Teatidnvurfinglunguvadudiy

o 3 A o 1 ..
Tadunuuisvua 6 W8 diorinnsiuaamin Precision 92 149

% Precision = [-:—) x100 = 75%

! o' Avi Algomthm for Vadio Indwing
* | Search [indesing [ Veetor Guartization

Select and Search Video Segmentation

0:\Project AviTolnde\Avi ToldexAviTolndedsstdata\Top gearlop gear._55.avi .

Search Type

7_»+ Ona Codevedor fy=1)

@ Two Codeveclor =2

31/ 4.5 uamamsfun Taun1suunduau Codevector 64 A2
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| o
MINN 4S5 Uuﬁﬂﬂ'ﬁ‘nﬂﬁﬂ\‘lﬂ'ﬁﬁ'ﬂﬂ'IIﬂUﬂ'IillUﬂﬁ'm')N Codevector 64 #7

m $noudenfign | Precision | Swaufeatign | Precision
d1dy So'lndaaTo ) M
wmeng =1 (%) manl) =2 (%)
1 ANNIEO _0l.avi 4 50 6 75
2 LMATHIND_05.avi 5 62.5 6 75
3 .\Mop gear 6.avi 4 50 7 87.5
4 ..‘\\top gear_55.avi 4 50 6 75
5 .\WPolar Bear 05.avi 8 100 ' 8 100
6 .\\Yoon_8.avi 8 100 8 160
7 ~M\Yoon_31l.avi 4 50 7 8725
8 .Mbangruk 5.avi 5 62.5 6 75
9 A\bangruk 99.avi 6 75 6 75
10 | .\bangruk_ 20.avi 7 87.5 5 62.5
Sum 55 687.5 65 812.5
Avg 5.5 68,75 6.5 81.25

4.3 Wluunyunamananes
& 4 L] -
WIHANINARDINMIAIAIMYNADY (Precision) Va3mafiunyIWA3A To snaeans
2 a ] P o
nFowmisunisduniig 2 38 sziluanuuandaveinisnaass lasfidun Wi donn1sdun

Ta38 Tolunsinzuun Wudsgilil 4.6

120

Pk T RS

80

60

40

Lo
=]
]

20

0 LI rrrrrrrrrrrrrrrr1rrJrrrrrr I TrTrTrrT

71 4.6 nsmiuaasmnSvufsumsfumlaol sl
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< o 1 o
213U 4.7 sztudminnisfum asnfininis Codevector Mndase 18raazidun

o 4
voarhdrihnniu g Sehimsfun 1oz duamniu

. N —
:?@i/\lvn

20
Y
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