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student:Tzu-Yang Huang Advisor:Prof. Hsin-Chia Fu
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Abstract

This paper mainly develops the technique of dividing com-

mercials from TV news programs, and the technique of video clip

searching. We use the audio and video features to distinguish

between news and commercials, and then some properties of the

structure of TV news programs are applied to improve the accu-

racy of news and commercial segmentation. And, we also develop

a shot-based video clip search method to enhance the accuracy of

video clip searching in the practical broadcasts.
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1 é�

1.1 û˝�œ

Úeh9ÑAb|�Zí’mVÄ5ø;àSúwªWA�“cÜ,J

‚Aby�^0íQYD½©Ab>E�í’m, ˛AÑø½b{æ.

Í†, J.lW}Çh9�ñ2íh9£�µ, Zkúw2ø¶} (h

9C�µ) qñTªø¥TÜ, ø}úÍ$cñí^?£Äü0¨A.G

	à; Ä¤, lW–}Çh9£�µí¨r, ø�ŒkZ¾¤Ûï.

ÇÕ, JAb;Aø#ÅvÈí	Ò2vƒAÐ>E�íemsÒ (

video clip )FÊ,ñ‡˛�ø<�^0íemsÒ½©j¶ªXUà[7][11][12];

O¥<½©j¶ÊõÒíem�È�ñ, Wà, Úeh92, ºª?ßÞ½

©Äü�.7í8”, ÄÑ/<emsÒ (Wà : �µ) Ê.°vÈ|Û

víÈ[§�CÅ�, åÞ��}Ä®�ŸÄ7�<‰“, ¥<‰“}U

)Ûæíø<emsÒ½©¶Ü^. Ä¤, ê�øP?ñ�,H®á‰“

íemsÒ½©j¶, nªJÊõÒíÕ”2, ¦)œ7í½©Äü0�.
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1.2 û˝ñ™

…�dFO½íû˝ñ™, !k,HíŸÄ, 3b�sá :

1. YWh9£�µíÔ�£Ïæ4, øs6–}ÇV, J‚5(úh9

C�µíwFTÜ�T.

2. ê�øsÒ½©xX, J‚Uà6?kõÒí�È�ñ“	2½©ƒ

w>E�íÔìsÒ, /?ñ�sÒêÞÅ�‰“C��‰“�8”

5	à.

1.3 ı��Ü

�ùıl���Éh9£�µ}¨ (C}é) , J£emsÒ½©, ¥

sáxXíóÉû˝. Ê�úı2, Bb�ÜàJ–}h9�ñ2h9£

�µíø<Ô4, 1/T|Bbíh9£�µ}¨Í$. �ûıø�ÜB

bFê�|í, øP?ñ�emsÒêÞÅ�‰“£��‰“�8$, _

¯àkõÒem�È�ñ2íemsÒ½©xX. �üıøõTBbÊ�

úı£�ûıFT|íj¶, 1�|õðD!‹}&. |(, k�ýı,

!…�dF)!�.
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2 óÉû˝

Ê…ı2, Bbø���Éh9£�µ}¨ (C}é) , J£emsÒ

½©, ¥sáxXíóÉû˝A‹.

2.1 h9£�µ}¨

úkem	Òqñí}é£}¨, ªJ*v	Òíem ( video ) m

UC;ß ( audio ) mU,ÇáOG}&. �O$lø<	d ( image )

,íÓÜ4”, WàåÞ ( frame ) 2íH˘, ÐÜ ( texture ) , 3>

( contour ) , Cuem,íÓÜ4”àÓñí�T ( motion ) , Ù	Ÿ

åí~² ( shot change ) , 4Bk;ß,íÓÜ4”�, º¯.°	Ò

qñàh9C�µ�®AíÔ4, BbZªY¤ú	ÒqñªWA�}é

í�T, 7(©/ø¨vÈ°øé�íemqñ, ¹ª\}Ñ°ø¨r, C

uªWwF(/í}&	T. ‚à.°í$lj�, ªJ®A}&®�e

mqñí^à. Wà, Uà motion vector VW¿Óñ��¾×í©/å

Þ, àJ‡iñ>óÉí	Òqñ.

3



S. Srinivasan �A[2]Uà ZCR ( Zero Crossing Rate ) £ STE

( Short Time Energy ) �Ô� ( features ) Ñ!�, ?øA; ( speech

) £—ß ( music ) , Cs6í¹¯¨r–}|V, ¥ø�ŒkBb–}

A;Ñ3íh9Ò¨J£�—ßÑ*�í�µÒ¨; 7 L. Lu �A[10][5]

yªø¥UyÖ�í;ßÔ�V–}—ß, =1ß, Óß, J£A;, 1?

dƒ(, ( online ) �
x6_� (àV}<vx6) J£¹v}¨�Š

?.

Z. Liu�A[1]†‚à;ß,íø<Ô�, �
h9£�µ�Ò¨®A

í HMM ( Hidden Markov Model ) , òQÑ¥<.°é�íem	Ò

Ò¨�
_�, à�
ßí_�V}<®em	ÒÒ¨íé�; 7 C. Lu

�A[6]†uJem,íÔ�Ñ!�V�
®é�em	Òí HMM .

Ou, âkÀÖUà;ß (Cem) íÔ�, Öª�^í‡�|à—ß

£A;, OJàk‡�h9£�µ�Ì	ìÔ4íemqñ, Z}�w.

—5T; /bJ9l�
ßí_�V<�®emqñíé�, †¤_�u

´?DrÞ4_àk®�Õ”, Eu_½æ.

Ä¤, °vUà;ß£em,íÔ�, Z�w.b4, /|ß.b9l

ZæÊø<àJ‡ìé�í_�.

2.2 emsÒ½©

½©emsÒ|òQíj¶,¹uJ&©emsÒ ( query video clip

, C�˚ query clip ) ©_åÞ ( frame ) MøDñ™em	Ò ( stored

target video , C�˚ target video ) 2íåÞ ( frame-by-frame ) ª

4



target video


query clip


time

frame


matching


(a) frame-by-frame íªúj�

target video


query clip


time

feature vector


matching


(b) ZJ©"åÞ¦øÔ�²¾VªWªú

target video


query clip


time

code word


3
3
3
3
2
2
8
8
6
6
1
1
4
4
2
2
8
8
5
5
7
7
1
1
4
4


4
4
2
2
8
8
5
5
7
7
1
1
4
4
1
1


4
4
3
3
3
3
2
2
2
2
1
1
 4
4
2
2
8
8
5
5
7
7
1
1
4
4
1
1
 4
4
5
5
5
5
6
6
6
6


matching


(c) ªø¥úÔ�²¾d VQ J‹§ªú¬˙

Ç 2.1: frame-by-frame íªúj�£w‹§5¶.
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time


time


time


time


shot change


shot change


extract a slice


spatio-temporal image


Ç 2.2: ¥us†sÒ, J£}�â¥s†sÒ‚¦|ís¨ spatial-temporal images.

spatial-temporal images í©_~Ò ( slice ) uâsÒí©"åÞí2Ûd

W, óWCéW,ídÖ ( pixels ) Yå¦|í.

Wªú, àÇ2.1 (a) Fý. Í7, à¤íj¶éÍ¬kîM, Ä¤, ÑT¯

½©§�, Aem	Ò2íåÞ2‚¦®áÔ� ( features ) �AøÔ�

²¾ ( feature vector ) JH[c"åÞ, ZAÑ7øá¦àíd¶, à

Ç2.1 (b) Fý. �cíø<Ô�Mí¦¶� : ¦åÞ2®–)®Aí�

ÌH, ¦åÞ2��CH˘}0í$lÇ ( histogram ) , ¦åÞ2íÐ

Ü ( texture ) , ¦åÞ2ÓKíóúP0, Cu¦ø"åÞí¶}~Ò (

slices ) ÑÔ� [4] (àÇ2.2Fý) .

Jubyªø¥Áýl�¾,J‹0½©§�,ªJúÔ�²¾T VQ

( Vector Quantization ) , yú VQ (í codewords ªWå�ªú (

string matching ) , àÇ2.1 (c) Fý.

ÇÕ, K. Kashino �A[12]yªø¥, ú VQ (í codewords d

6



Ç 2.3: ú VQ (í codewords d$lÇ, ªúÂjí$lÇ$�.óN, †ª�¬ª

úíŸb ( skip width ) �×.

target video


query clip


time


3
3
3
3
2
2
8
8
6
6
1
1
4
4
2
2
8
8
5
5
7
7
1
1
4
4


4
4
2
2
8
8
5
5
7
7
1
1
4
4
1
1


4
4
3
3
3
3
2
2
2
2
1
1
 4
4
2
2
8
8
5
5
7
7
1
1
4
4
1
1
 4
4
5
5
5
5
6
6
6
6


histogram


histogram


matching


code word


Ç 2.4: ú VQ í codewords $lÇ, d}¨� PCA , ÁýªúŸb.

$lÇ , 1àw$lÇí}0Õ”ÊvÈ,íô/4, ÁýªúŸb; à

Ç2.3Fý, ªúÂjí$lÇ$�.óN, †ª�¬ªúíŸb ( skip

width ) �×.

7 A. Kimura �A[11]†uyú VQ-histogram í*− ( trajec-

tory ) d}¨� PCA ( segment-based PCA ) , Jw}¨ PCA (í

(¨ªú5, yŸÁýªúŸb, àÇ2.4Fý.
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matched?


time


query clip


target video


Ç 2.5: J&©sÒÊ target video 2êÞÅ�‰“, frame-by-frame íªúj�ø.

ªW.

input string (
length = 
n
) 


stored string


matching


Ç 2.6: à Dynamic-Programming Matching íj¶j²§�‰“(Ì¶£üªúí

½æ.

,Híj¶,ª‹§ªú½©í§�;O¥<j¶,!…,Eu frame-

by-frameíªúj¶. 7ÊõÒíem�È�ñ2, /<ó°8�ísÒ

(Wà : �µ) Ê.°vÈíÈ[§�CÅ�, åÞ��}Ä®�ŸÄ7�

<‰“, ÝB°ø_Ÿå ( shot ) ?ª?�Ås‰“; Ä¤, Jø¥<

frame-by-frame íªúj¶, @àk¥<õÒÕ”2v, wÄü01.

øì?IAÅ< (àÇ2.5 Fý) .

çÍ, 6�AT|¬j²éN½æíj¶, Wà, H. Nagano �A[9]

‚à Dynamic-Programming Matching íj¶j²éN (§�‰“)

í½æ, àÇ2.6 Fý; O¤¶Ø¬�v, JÇ2.6 ÑW, ªúø�¹Ûv

8



O(n2) .

Ä¤, BbZı�?v|ø�emsÒ½©j¶, ?uè½©Äü�,

sÒÅ�‰“�ñ˜?‰, J£½©§�¥ú6.
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3 h9£�µ}¨Í$

ÊBbı�ªø¥TÜÚeh9�ñíqñ5‡, �.bløh9�

ñíh9¶}£�µ¶}T–½; Ä¤, Ê…ı2, Bbø}T|øPj

¶, þtøÚeh9�ñ2íh9¨r£�µ¨r•}ÇV.

Ê3.1�2, Bb}�ÜBbFT|íh9£�µ}¨Í$. 73.2�,

†}úkBbT|í¥Pj¶ªWªø¥ín�.

3.1 h9£�µ}¨Í$

Bb‚àh9£�µí;ß£emÔ�,íÏæ4V–}h9£�µ

í¨r ( section ) , 1Jh9�ñ£�µí!Z4Z¾}<s6íÄü

�.

Bbø–}h9£�µ¨rí¼˙}Ñü_¥	, ©_¥	îSàh

9£�µíø¶}Ô4V–}s6, yâ(ø_¥	V|c5‡�_¥	

í}<!‹; w¼˙àÇ3.1 Fý, ®¼˙ídå�Hà- :

10



Based on 


Audio Property


Tuned by 


Video Property


Tuned by 


Continuity Property


Tuned by 


Anchor Appearance


Tuned by 


Long
-
CMs Property


News/CMs Classification and Segmentation


Recorded 


TV News


News Segments and 


Commercials Segments


(
CM : Commercial)


1
1
-
-
hr TV News
hr TV News

N
N
 C
C
N
N
 C
C
C
C
C
C
N
N
N
N
 N
N
 C
C
N
N
 C
C
C
C
C
C
N
N
N
N


N
N
 N
N
N
N
 C
C
C
C
C
C
N
N
C
C


N
N
 N
N
N
N
 C
C
C
C
C
C
N
N
N
N
N
N
 N
N
N
N
 C
C
C
C
C
C
N
N
N
N


Ç 3.1: h9£�µ}¨Í$¼˙Ç.

1. lJs6;ß,íÏæ4d�¥‡iYW.

2. y.Jem,íÏæ4, |c�¥‡i.

3. 5?vÈ,í©/4, |cª?Ï‡¶}.

4. 5?3È|ÛTÑh9, |c‡i!‹.

5. 5?�µ¨ríÅ�, |c‡i!‹.

ÇÕ, âkh9£�µí¶}Ô4, Ûb�ø¨vÈ (10”J,) Ñ!

…ÀP - Bb˚5Ñø_Ò¨ ( piece ) - Vd$l, ©/íh9C�µÒ

¨íå�, ¹Ñøh9C�µí¨r; Ä¤, ,Híü_¥	í–}!‹,

É?�üB¤!…ÀPívÈ. FJÊêAJ,¼˙(, Bb´Ûb^,

ø_¥	, ø–}|Ví®h9C�µ¨rí–á£!!vÈT_çí|

c.

J,¥<¥	, øÊJ-®ü�2, YåÌH.
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3.1.1 h9£�µí;ßÔ4

hôh9£�µÊ;ß ( audio ) ,íÏæ5T, .ØêÛ, �µâk

ı�‹#hVú…í�ï, ��}�*�—ßV�qw3æ; óúË, h9

ÖšÑ3ÈCÕ�p6�A;ÈÑÑ3, /âkh9�wv^4, âÊs

vÈq)4êA, ]œý�œ}‹p*�—ß.

Ä¤, BbZH�‚à¤øÔ4, �¥–}h9£�µs6.

BbõÒSàí;ßÔ� ( audio features ) Ñ ZCR ( Zero Cross-

ing Rate ) í‰“0 ( variation rate ) £ STE ( Short Time Energy

) . ;W,Híhô!‹, º¯BbFSàí;ßÔ�, ªJcÜ|J-�

õÔ4 :

1. A; (h9) í ZCR ‰“0œò, —ß (�µ) †¥5.

2. ”òí ZCR ‰“0 + ”Qí STE = Óß ( silence ) , ¥uà

V.ŒíÔ4.

A;2í−ßCêß, w ZCR MÝò, 7Àß¶}í ZCR M†œ

Q, ]óúk—ß7k, A;í ZCR M‰“Ý×.

Ê¥³, BbÉSà7s�;ßÔ�V›Œ‡iA;£—ß, 3bu

ÄÑ, ./‹pwF;ßÔ�, 1.?‹#Z¾‡i!‹, ¥7ª?U!‹

‰Ï; Bb{t¬wFí;ßÔ�V‡iA;£—ß, Wà LPC ( Linear

Predictive coefficients ) £ LSP ( Linear Spectral Pairs ) [10], O!

‹1.Ü; (‡i£ü0ük60%) .
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Ç 3.2: øüvh9í ZCR ‰“0$lÇ.

â,HíÔ4, BbªJ�¥cq, ZCR ‰“0òk/_Æ§M (

threshold ) í¶}¹Ñh9, ¥5†Ñ�µ.

(ÇÕ, Bb˙|Óßí¶}, uÑ7fnÓß¶}5bW	àúh9

£�µí‡i, /¥³Fv|íÓßT, øÊ3.1.6ü��Fà¤. )

àÇ3.2 Fý, ¥uBbJ�10”Ñø_!…$lÀP (%(�_ü

�J„Ô�T£, †?u•à¤!…ÀP) , úø_üv (3600”) íÚ

eh9�ñFdí ZCR ‰“0$lÇ, J£BbàJ•}h9£�µí

threshold . Ç2u�ü¨�µ¨r (J¶åFNí¨r) , wì¶}†Ñ

h9.

âÇ3.2 ªJhôƒ, Ê×¶}í8”-, h9¶}í ZCR ‰“0}

òk threshold , 7�µ¶}í ZCR ‰“0†}Qk threshold ; OE

}�øü¶}í8”.°, ¥¶}ø}û_Ï‡. Ä¤þÛ5(í¥	V

.Œy£.
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time


time


time


time


shot change


shot change


extract a slice


spatio-temporal image


Ç 3.3: ¥uâ¥s†sÒ‚¦|ís¨ spatial-temporal images. spatial-temporal

image qÐÜí�ò.©/ÞÑ|Û shot change 5T.

3.1.2 h9£�µíemÔ4

ú�µ7k, âk…ÛbÊsvÈq`ª?íøw¼¹íÔõ�ý|

V, Ä¤�µícñ�M¦�œ0, wŸå~² ( shot change ) í§�

6œ0.

]7, BbªJcq, Shot Change Rate (ÀPvÈqíŸå~²Ÿ

b) œòí¶}, œ�ª?u�µ. Bbª�¤|c‡ø_¥	F)5‡

i!‹.

BbàJv| shot change íj¶, u‚à Ngo �A[4]FT|í

spatial-temporal image wÔ4v|Ví.

àÇ3.3Fý, Ê spatio-temporal images qÐÜ ( texture ) í�
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ò.©/Þ (<¹ó¹s slices 2, ®�j²ó¹í®õ��Ïæ¬×) ,

îª?Ñ|Û shot change 5T. Bb‡i¥�.©/Þíj�, uJd

W, óW£éWú_ spatio-temporal images 2®ó¹ slices 5ÈíÏ

æ×üV²ì. 7Ê¥³, âkBbı�¦)œ�ª?Ñ shot change 5

T,]7Bb}ú slicesÈíÏæ�¿ìø_œòí threshold TSC ,J

ó@s slices íÏæ��|¤ threshold v, ¹wì¤T� shot change

, Bb˚…Ñø_ ”tight-shot change” ; J¤¶F~}í®_ shots ,

Bb˚5Ñ ”tight-shots” .

(Bbl� spatio-temporal images qsó¹ slices íÏæ�, u

l�s slices ó¹dÖ ( pixels ) ��ó¼MíÏM,¸. )

7 shot change rate í$lj¶, u©½10”døŸ$l, ©Ÿ

$lFhôívÈÀPÑ30” (FJ}�½µ$lT) , wvÈÀPqí

”tight-shot change” êÞŸb.

BbY shot change rate í!‹V|c‡ø¥	2í‡iÄ†.

,ø_¥	2, BbÑ ZCR ‰“0qìø threshold , Qk¤M6

Ñ�µ; ÛÊ, BbwÑ shot change rate òTœª?Ñ�µ|ÛT, ]

7, BbªJÊ shot change rate œòT, ø ZCR ‰“0í threshold

|ò (U)¤Tœñq\‡iÑ�µ) , ®ƒ|c‡ø¥	F)!‹íñ

í.

àÇ3.4 Fý, Ê shot change rate œòT, ø ZCR ‰“0í

threshold |ò, óçkøvTí ZCR ‰“0|Q; à¤øªy£¶}

Ê‡ø¥	Ï‡í!‹.
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Ç 3.4: Ê shot change rate œòT, ø ZCR ‰“0í threshold |ò, óçkøv

Tí ZCR ‰“0|Q; à¤øªy£¶}Ê‡ø¥	Ï‡í!‹.
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News

CM


NN
C
NN
…
CC
N
CNN
…
 N : News


C : Commercial


ZCRvar


time


Before smoothing :


(a) Jh9£�µ©/4íÔ4^£‡i!‹‡

News

CM


NN
C
NN
…
CC
N
CNN
…


NN
N
N
NN
…
CC
C
C
N
N
NN
…


N : News


C : Commercial


ZCRvar


time


Before smoothing :


After smoothing :


(b) Jh9£�µ©/4íÔ4^£‡i!‹(

Ç 3.5: Jh9£�µ©/4íÔ4^£‡i!‹.

çÍ, Ê¤ø¥	2, E�ø<Ï‡í¶}³�y£; /�øü¶}

shot change rate œòT, wõ1Ý�µ, Ê%¬¤¥	|c(, ¥7ª

?û_Ï‡.

3.1.3 h9£�µívÈ©/4

Ê%¬,Hs_¥	íTÜ5(, Bb˛ªJøh9�ñ2í®_Ò

¨ (Wà : ø_üvíh9�ñ, J10”ÑøÒ¨, u360_Ò¨) , _�

}éÑh9C�µ, OEª?�ø<Ï‡í8”æÊ, àÇ3.5 (a) Fý.

17



âÇ3.4 hôªø, \Ï‡íÒ¨¦�uÀÖ|ÛCuc©/|Û”

sívÈ, Ä¤ª?êÞàÇ3.5 (a) 2, Êøc¨h92ˇÍx|ø_�

µÒ¨í8”; FJ, à‹Bb?øÇ3.5 (a) 2í/Ò¨‡i!‹, y¡

5vÒ¨‡(b_Ò¨í‡i!‹, ²¦ç22Öbíé� (h9C�µ)

dÑvÒF˘é�,àÇ3.5 (b)Fý, †@vªJ¾Î¤�\Ï‡í8$.

.¬, ¤¥^£í�T, úkh9£�µ¨r>äí¶}, }�œÏí

	à.

3.1.4 3È|ÛT@Ñh9

¦�7k, h93È|ÛT, ¹Ñh9, 7Ý�µ; Ä¤, JBb?ø

−3È|ÛívÈõ, Zª‡ivTíÒ¨Ñh9Ò¨.

;Ww=�í�dFH[8], Êh9�ñív¨2, h93È|Ûí¶

}, ¦�6uc_h9�ñ2|ÛíAÓ³, F2vÈ|Åí. Ä¤, Êw

�d2, Zøh9�ñv¨í;ß~}ÑrÖ”s (b”) í;ßÒ¨, 1

ø¥<;ßÒ¨}ˇ; 5(, Éb‘²}ˇ5(í|×ˇ, @çÿu3È|

ÛíÒ¨.

Bb‚àw!‹V.Œ‡i,I3È|ÛTíÒ¨Ñh9Ò¨,àÇ3.6

Fý. à¤ª^£¶}\Ï‡íh9Ò¨.

3.1.5 �µ¨ríÅ�

�µ¨r¦�}M/ø¨vÈJ, (Wà : ø} J,) , 7.}ø
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…
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C
NNN
…
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Anchor


…
CCC
NNN
NNN
N
…
 N : News


C : Commercial


Ç 3.6: ø‡ø¥	®vÈÒ¨í‡i!‹, J3È|ÛTÑh9íÔ4^£5.

…
NNNNNNN
CCCC
NNNNNNNN
…


Anchor
Anchor
 Anchor
Anchor
CMs < 50 sec
CMs < 50 sec


…
NNNN
NNNNNNNNNN
NNNNNNNNNN
NNNNN
…


N : News


C, CM : Commercial


Ç 3.7: Ê°ø�í�ñ2|Ûí�µ,Å.DÅ, ¦�ÑÏ‡, @8^£.

ŸcÈ[øü¨vÈ.

Ä¤, Bby‚à¤Ô4, úBbí‡i!‹døŸ^£. Bb‚à‡

ø¥	Fvƒí3ÈÒ¨Vøh9�ñ}¨, à‹ø¨�ñ2í�µÒ¨

|ÛívÈ,¸, ³��¬øìvÈ (à : ø} ) J,, †Iv¨2íF

�Ò¨î‡iÑh9Ò¨, àÇ3.7 Fý.

B¤, Bb˛øh9�ñ2íÒ¨}éêA, /�.˜íÄü�.
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(a) J¹¡í3È|ÛvÈõÑh9£�µ¨r}¨õ

real commercials
 real news


time


C
C
 C
C
 C
C
 C
C
 C
C
 C
C
 N
N
 N
N
 N
N
 N
N
 N
N
detected


Shot Change
Shot Change


C
C
 C
C
 C
C
 C
C
 C
C
C
C
 N
N
 N
N
 N
N
 N
N
 N
N


Recorded 


TV News


(b) J¹¡íŸå~²T (CÓßT) Ñh9£�µ¨r}¨õ

Ç 3.8: ^£h9£�µ¨r}¨õ.

3.1.6 h9£�µ¨ríiõ

,H5;ß£em5Ô�, ÌÛJøü¨vÈ (Wà : 10”) Ñ!…

í$lÀP, n?x�œªÔíÄü�; Ä¤, 5‡íü_¥	, úh9£

�µ¨rí}äõ, c?�üƒø_Ò¨ívÈÀP.

Ê,Hü¥	øh9£�µTÄI}¨5(, BbÛyv_çívÈ

õ, dÑ®}¨íÇå£!®.

7Bb²Ï®}¨Çå£!®_çívÈõ5j�à-H :

1. Jv}¨ÇåC!®T, Q¡3È!!CÇá}uT, †Ñ|¯_5

ÇåC!®vÈõ, àÇ3.8 (a) Fý.
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2. wŸ, †J}¨ÇåC!®TË¡5ÓßT, CuŸå~² ( shot

change ) TÑœ7í}¨vÈõ, àÇ3.8 (b) Fý.

3.2 n�

BbøTÜ¼˙à¤§åíŸÄà- :

TÜ¼˙@Jh9�ñ ”rÞ4” íh9C�µÔ4, dÑøÇáÄ

I–}h9£�µíYW; 5(yJ ”�¶4” íÔ4, ú‡ø¥	í‡i

!‹d|cC�¶^£. ø ”�¶Ô4” T‡TÜ, œñq¨A ”è¤Ü

˛” í8$. Ä¤3ÈíÔ4£�µÅ�íÔ4, @çÊ;ß£em�Ô

4í¼˙5(TÜ.

ÇÕ, h9£�µí©/4, ¤Ô41Ì¶ÀÖàV‡ih9£�µ,

Ä¤6Û§Ê;ß£emÔ4í¼˙5(TÜ; 7âk3È|ÛTíÔ4,

ªJàV^£ ”h9£�µí©/4” ¤¥	F¨Aí, Êh9£�µ¨

r}äTí˜Ï, Ä¤\§Êw(TÜ.
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4 JŸåÑÄíemsÒ½©xX

¤ı�ÜBbFê�|VíøPJŸåÑÄíemsÒ½© ( shot-

based video clip search ) xX. Ê�ùıíóÉû˝2, Bb˛�Ü¬

7ø<�àkemsÒ½©íj¶, O¥<½©j¶, 3bîuJ frame-

by-frame íªú½©Ñ!�, ¥U)…bÊÞúem	Ò2ísÒÈ[

§�CÅ�ª?�‰“íõÒ8”v,Ì¶Äüí)|£üí½©!‹;Ä

¤, BbFqlí½©¶ZJ¤Ñ~põ, tOê�|øP°vuè½©

Äü0, ñ˜?‰ (?ñ�Úe«È[§�, ��£‘QÅ�,í<r‰

“) £½©§�í½©j¶, J‚?Ê�ÌívÈq, ‚àUà6#ìí

&©emsÒ, 0§/ÄüíÊÚe�ñí“	2, vƒUà6Fbíó

°emsÒ.

BbÊ4.1��ÜÊõÒíem�È�ñ2ª?êÞísÒÈ[§�,

��£‘QÅ�‰“8$. Í(Ê4.2��ÜBbFT½©j¶íŸÜ£

Æ�¶.
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time


time


time


time


shot change


shot change


extract a slice


spatio-temporal image


Ç 4.1: ¥us†x�ó°8�ísÒ, J£}�â¥s†sÒ‚¦|ís¨ spatial-

temporal images. âs†sÒí spatial-temporal images ó�úÎªø,

¥s†sÒí��£®ŸåíÈ[Å�, �<�íÏæ.

4.1 em�È�ñ2ísÒÈ[‰“8$

ÊøOíem�È�ñ2, X�}�ø<ÔìísÒqñ}øy½µ

|Û, Wà : �µ, �ñÒåÒ®, �ñãµ, \I�û�. 7Ê/<½

µ|Ûíó°sÒ2, wÈ[§�, åÞ��CÈ[Å�, ª?}�<r.

°; ÝB, Ês†ó°ísÒ2, /<Ÿå ( shots ) í‘4Å�, 6}�

.°; ÿàÇ4.1 Fý, s¨ spatial-temporal images , }˘s¨.°v

¨È|íó°�µ, x�ó°í8�, O��£È[Å��ýr‰“. ¥<

‰“}IŸ…qñ@çêrø_ís†sÒ‰).Ýó°, OÊAé (h

V) íwø,, ¥s†sÒEu ”ó°” í.

Ê,Hí¥�8$-, JUà6�ø†&©emsÒ, k‚à�ùı
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FHíø<½©j¶, vƒkñ™em�ñ2{|Ûí ”ó°” emsÒ,

”�ª?}v.ƒ, ÄÑv†sÒkñ™em�ñ2ª?|Ûà,Híø

<‰“.

4.2 JŸåÑÄíemsÒ½©xX

âkÊõÒíem�È�ñ2, emsÒíÅ�‰“�8”Øn, J

frame-by-frame íªú½©.ªW, ]¤, BbZàø�JŸåÑÄí

(shot-based)ªú½©¶. J-,BbÊ4.2.1ü�j„BbÑSUà ”shot-

based” íj¶, J£v½©¶í!…–1; 5(, Ê4.2.2ü�, Bbø�

ÜBbFUàíÔ�²¾; 4.2.3ü�zp®á‡TÜ¥	; 4.2.4ü�†Ì

H½©¼¨íªú¼˙; |(Ê4.2.5ü�n�¤½©¶ívÈµÆ�.

4.2.1 !…–1

cq�Uà6ı�k˛“	æfíñ™em	Ò ( stored target video,

5(ø�˚Ñ target video ) 2, vƒUà6k½©í&©emsÒ (

query video clip, 5(ø�˚Ñ query clip ) ; OÊ target video ç2

ív†sÒª?˛�Å�‰“�8$-, Uà frame-by-frame í½©ª

ú¶1._¯, àÇ4.2 Fý.

Í7, J query clip£ target video2í shots˛ø, †ªY query

clip 2í® shots £w§�ßå, dÑ½©™í; ¥uÄÑ, ¹Uems

ÒíÅ��‰ (Cu/< shots íÅ��‰) , OsÒ2í shots ßå.

‰.
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time

frame


time
feature vector


query clip


shots


(a) &©emsÒ

target video 1


query clip


time

feature vector


target video 2


shots


(b) emsÒkem	Ò2ª?}�Å�‰“

Ç 4.2: àÇ, frame-by-frame í½©ªú¶k (b) í8”-1._à.
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query clip


time

feature vector


target video


matching


Ç 4.3: Shot-based ªú¶ý<Ç.

Ä¤, BbJ?ø query clip £ target video 2í shots øøª

ú, àÇ4.3 Fý, †.Øv|£üí!‹ (çÍ, ¥uNÊÜ;Õ”-í

!‹) .

4.2.2 Ô�²¾

Bb}ú query clip £ target video �, ®�¦|…bí spatio-

temporal images, ¨�dW, óW£éW.

5(, ødW, óW¸éWí spatio-temporal images 1§, ¯9A

ø"¨ÖúWí spatio-temporal image;Bbø*¥_¯9(í spatio-

temporal image ¦|BbFÛíÔ�²¾.

Bb¦¤ spatio-temporal image 2íøW ( slice ) CbWÑø_

segment , ‡ú©_ segment ¦|ø_Ô�²¾.

cqÊø_ segment 2ídÖ ( pixels ) � t × n _, w2 t Ñ

ø_ segment FÖíWb ( slices ) , 7 n †Ñ©øW ( slice ) FÖ

ídÖ_b. Í(, Bbøv segment ~A n/4 _ t × 4 dÖíj),
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combined spatio
-
temporal image


a segment


Ç 4.4: ú combined spatio-temporal image í©_ segment ¦| A0 ƒ AN−1 í

bM.

©_j)¦ø�ÌM, ø¥ 1× (n/4) _j)í�ÌMYå·±Ñ A0 ƒ

AN−1 , N = n/4 , àÇ4.4 Fý. |(, úb� ( A1, A2, ... , AN−1 )

d 1D-DCT ( one-dimensional Discrete Cosine Transform) , ¦) :

Bk =
N−1∑
i=0

4 · Ai · cos( πk

2N
(2i + 1))

7 ( B1, B2, ... , B10 ) ¹ÑBbF¦íÔ�²¾.

J¤Ô�²¾VH[c_ segment , ªJ�^Áýªúvíl�¾.

ÇÕ, BbF¦íÔ�²¾, 6x�?ñ�êÞ��‰“í?‰, wz

pà- :

íl, B0 Ñ DCT ¬˙í DC coefficient , …ªH[ DCT �²‡,

v segment í��,¾, ]7 B0 íM}Ó��‰“7Z‰, Ä¤, Bb
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Ç 4.5: ç k ÑAÍb, / N D×v,
∑N−1

i=0 cos( πk
2N

(2i + 1)) wMÑÉ.

.ø B0 �pBbíÔ�²¾2.

wŸ, cqBbÊÇø†ó°]9, O��.°ísÒ2¦)D,H

segment ú@P0,íb� ( A′
1, A′

2, ... , A′
N−1 ) , J£wÔ�²¾

( B′
1, B′

2, ... , B′
10 ) , w2 A′

i = Ai + C (��‰“) , †ª) :

B′
k =

∑N−1
i=0 4 · A′

i · cos( πk
2N (2i + 1))

=
∑N−1

i=0 4 · (Ai + C) · cos( πk
2N (2i + 1))

= Bk + 4 · C ·∑N−1
i=0 cos( πk

2N (2i + 1))
= Bk

(k = 1, 2, ..., 10)

âÇ4.5ªø,ç kÑAÍb,/N D×v,,�2í
∑N−1

i=0 cos( πk
2N (2i + 1))

wMÑÉ.
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]ªø, Jv segment í®dÖ��‰“°ÑøìM C (ÊBbí

lûõð2, BbêÛÊõÒíem�È�ñ2FêÞí��‰“, ÖÑ

¤é8$) , †BbF¦íÔ�²¾1.}§ƒ	à.

4.2.3 ‡TÜ

ÊÇáªú query clip £ target video ‡, Bb.âldø<‡T

Üí�T, ¨�‚¦Ô�²¾, J£‡i shots �	T; ‡TÜêA(, w

F)5Ô�²¾£ shots �’m, îªÊ%(í½©2½µUà.

Bbí‡TÜ3b}Ñú¶}, wøÑ‡ú query clip £ target

video u°í‡TÜ¥	, wùÑ‡ú target video Fdí‡TÜ, w

ú†Ñ‡ú query clip Fdí‡TÜ.

query clip £ target video u°í‡TÜ¥	, ¹uøv	ÒCs

Ò2í spatio-temporal images R¦|V, 1°v‚¦BbFÛíÔ�

²¾.

7‡ú target videoFdí‡TÜ,†uYÔ‡ø¥	2F)5 spatio-

temporal images íÔ4, ‡i target video 2íF�ª?í shot

change 5T. àÇ4.1 Fý, Ê spatio-temporal images qÐÜ ( tex-

ture ) í�ò.©/Þ (<¹ó¹s slices 2, ®�j²ó¹í®õ�

�Ïæ¬×) , îª?Ñ|Û shot change 5T. Bb‡i¥�.©/

Þíj�, uJdW, óW£éWú_ spatio-temporal images 2®ó

¹ slices 5ÈíÏæ×üV²ì. 7Ê¥³, âkBbı�¦)LSª?

Ñ shot change 5T, ]7Bb}ú slices ÈíÏæ�¿ìø_œQí

29



threshold LSC , Jó@s slices íÏæ��|¤ threshold v, ¹w

ì¤T� shot change , Bb˚…Ñø_ ”loose-shot change” ; J¤¶

F~}í®_ shots , Bb˚5Ñ ”loose-shots” .

Í(, Ê‡ú query clip Fdí‡TÜ2, Bb6J°šíj¶, v

|w ”loose-shots” .

4.2.4 ªú¼˙

BbFT|íemsÒ½©xX, wªú¼˙ý<ÇàÇ4.6 Fý, Ì

�Æ�¶à- :

1. or©_ shot í|×Å�‰“0Ñ l% .

2. A query clip í�ø_ loose-shot , ¦w2ÛP05 segment (í

Ô�²¾) Q1 , YvÈ,íßå}�D target video í® segment

Ri ªúwóN� sim(Q1, Ri) . sim(Q1, Ri) := 1 − dist(Q1,Ri)
MaxDist ,

dist(Q1, Ri) Ñ Q1 £ Ri 5Èír«�×, MaxDist Ñs²¾

5Èª?í|×�×. J ∃Ri , ?U) sim(Q1, Ri) ≥ SSim (

SSim Ñø threshold ) , †�B-ø¥	; ´†�B|(ø¥	.

3. I Qj Ñ query clip � j _ loose-shot w2Û segment íÔ�

²¾; I LenQj Ñ Qj D Q1 FH[í segments ÊvÈW,í�

×.

4. I Rk Ñ target video / segment íÔ�²¾; I LenRk Ñ Rk

D Ri FH[í segments ÊvÈW,í�×.
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(b) ªú query clip wF loose-shots �2í segments

time


query clip


target video
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-
shots
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-
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change


loose
-
shot 


change


(c) Ñ½©ƒísÒì|å®vÈ

Ç 4.6: JŸåÑÄíemsÒ½©ªú¶.
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5. I j := 2 .

6. ∀Rk, LenQj · (1− l%) ≤ LenRk ≤ LenQj · (1 + l%) , ªú Qj

D Rk íóN� sim(Qj, Rk) . J ∃Rk , ?U) sim(Qj, Rk) ≥
SSim , †�B-ø¥	; ´† i := i + 1 , �B� 2 ¥.

7. J query clip í|(ø_ loose-shot Ñ� j _ loose-shot , †�

B-ø_¥	; ´† j := j + 1 , �B,ø¥.

8. B¤¥	, [ý�ø†ªú!‹’¯ ( matched ) ísÒ\vƒ. I

¤sÒíÇåÑñ‡ Ri FÊ5 loose-shot íÇåT; I¤sÒí

!®Ññ‡ Rk FÊ5 loose-shot í!®T. p“wP0.

9. i := i + 1 , �B�2¥.

10. end

J¥� shot-based íªúj�ªW½©, Zª�^ífn×¶}Ä

Úe�ñÈ[§�.°7¨Aí½æ.

4.2.5 vÈµÆ�

cq target video íÅ�Ñ m , query clip íÅ�Ñ n , 7 query

clip 2u� p _ shots ( loose-shots ) .

†J frame-by-frame í½©j�ªWªú, wêA½©ªúFÛí

vÈµÆ�@Ñ O(m · n) .

7JBbFT|í½©j¶ªWªú, àÇ4.7 (a) Fý, †wvÈµ

Æ�NÑ O(m · p · n) ; OJ5?® shots íßå.}J0, †àÇ4.7
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query clip


target video


time
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(b) O‡(s_ shots íªú¸ˇ.Û½L

Ç 4.7: BbFT|í½©j¶, wvÈµÆ�Ñ O(m · n) .
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(b) Fý, ‡(s_ shots ½Lªú–�í8$6.}êÞ, ]7BbF

T|í½©j¶, wFÛívÈµÆ�|Ö6ÉÛ O(m · n) .
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5 Í$õTDõð!‹}&

5.1 h9£�µ}¨Í$õTDõð!‹

BbõT7h9£�µ}¨Í$, 1J93�5~�ƒ6~MíMe˜

Èh9£wÈh9, dÑõðh9£�µ}¨Í$í¿t’e. ;Wõð

!‹, Bb}�$l7‡ú�µ¶}í recall rate £ precision rate , J

£cñíÄü� ( accuracy ) . w2 :

1. úk�µí recall rate = # of Correctly DetectedCommercial P ieces
# of Real Commercial P ieces .

2. úk�µí precision rate = # of Correctly DetectedCommercial P ieces
# of Detected Commercial P ieces

.

3. h9cñí accuracy = # of Correctly DetectedCommercial and NewsPieces
# of All P ieces

.

$l!‹à[5.1B[5.3F�.
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[ 5.1: úk�µ¶}í recall rate

�µí recall rate

J;ßÔ4‡i 76.5951%

‹pemÔ4.Œ 87.5643%

‹p©/Ô4.Œ 92.4160%

‹p3ÈÔ4.Œ 91.3648%

‹p�µÅ�Ô4 91.2911%

[ 5.2: úk�µ¶}í precision rate

�µí precision rate

J;ßÔ4‡i 51.3849%

‹pemÔ4.Œ 53.2382%

‹p©/Ô4.Œ 60.3746%

‹p3ÈÔ4.Œ 64.6911%

‹p�µÅ�Ô4 80.1268%

âõð!‹ªø, BbFT|íj¶2í®¥	, üõ�w^à; /c

ñ7k, úkh9£�µ}¨�—DíÄü�, ®ƒø¡92%í‡iÄü

�.

5.2 JŸåÑÄíemsÒ½©õðD!‹}&

BbøFTíj¶, Ê PC ( Personal Computer ) íÍ$,õT7

ø_Ÿ�. 1õð¿t¤½©j¶íñ˜?‰, Äü�, J£^0.

BbàJ¿tí’e, uâBb“`í, Jø_üvÑÀPí, .°v
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[ 5.3: h9£�µ}¨cñíÄü�

h9�ñcñíÄü�

J;ßÔ4‡i 75.4543%

‹pemÔ4.Œ 77.0493%

‹p©/Ô4.Œ 82.3061%

‹p3ÈÔ4.Œ 84.9547%

‹p�µÅ�Ô4 91.9360%

¨, .°Úe«È|íÚe�ñ; w��Ñ NTSC, åÞj&� 352×240

, J mpeg-1 ��læ. F�í“`�ñ, îÑ target video í¿t’e.

7 query clips , †uâ“	2�²|Ví.°qñí�ñÒå, �µ, \

I�û�, ¥<sÒÊBbí“`�ñ2½µ|Û, /âk��, È[§�

C‘QI�.°, wqñ£Å�6�<r‰“. Wà, ÊBb“`íÚe�

ñíw212_üv (92�11~13n2˜12vB˜C12v, Me) í’e

2, Bb²|í20†.°qñí query clips , u|Û731Ÿ, 7/�¶

}ísÒ, æÊ<r��‰“CÅ�‰“íÛï (¹DŸ query clips I

�.°) .

Bbí target video ¿t’eVÄÑ92��, J£93�4~B6~

íMe£ TVBS ®v¨u300üví�ñ“	; 7 query clips í²¦

6uâ¥<“	2‘²|í, .°qñísÒ, 3bÑ®v¨|Ûí�µ.

5.2.1 úk��‰“íñ�‰

Ê¥_ü�2, BbÊ12_üví target video 2Óœ²¦360¨

vÈÅ�10”ísÒ, JA	‹	íj�, øF�åÞ ( frames ) |�C
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Ç 5.1: õð!‹éýÊ��‰“.�¬15%í8$-, Bbíj¶w½©Äü�î?\

MÊ96%J,.

|˙Jß_ì}ª, yJFTíj¶ ½©Ð%¬|‰��ísÒ, hô

w½©Äü�, J¿t…Æ�¶úkk½©ísÒßÞ��‰“víñ�

�. õð!‹àÇ5.1 Fý, Ê��‰“.�¬15%í8$-, w½©Ä

ü�î?\MÊ96%J,.

Ê��‰“�¬15%v, ½©Äü�}×Ù-±íŸÄ, 3buÄÑ

��‰“�¬øì¸ˇ(, em	Ò2íåÞF\GíŸá’mø}×Ù

Áý (Wà, øø¨�Ì��R˙í	ÒÒ¨y|˙, †v¨	ÒíåÞq

ñø‰AøÒP.) , Ä7û_wD„êÞ��‰“‡íåÞqñ5Èí

óN�?×Ù±Q.

BbÇÕ6õð7…Æ�¶úÚe�ñ2êÞíõÒ��‰“5ñ�

�;BbÊ24_üví target video2u�50†DBb²|í20† query
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clips qñó°, O���<‰“ísÒ (w�Ì��‰“0×¶}Ê12%

∼ 18%5È) , J5T¿t, F)í½©Äü�Ñ92% (46/50) .

â¤�íõð!‹ªø, BbFSàíj¶, íüúkem	Òí�

�‰“�—Díñ��.

5.2.2 úkÅ�‰“íñ�‰

Ê¥_ü�í�ø_õð2, BbÊ12_üví target video 2�

30†DBb²|í20† query clips qñó°, OvÈÅ��<‰“í

sÒ, TÑBb½©í™í; Í(, y¿ìÊ4.2.4ü�FTí ”or©_

shot í|×Å�‰“0” ( l% ) Ñ10%, ªW½©, F)í½©Äü�Ñ

73.3% (22/30) .

BbFdí�ù_õð, 3buı�7jÊ4.2.4ü�FTƒí l% í

×ü, úõÒ,í½©Äü�í	à. õðbW, uJBbÊ,u12_ü

víÚe�ñ2, }�½©20† query clips (u|Û¬84Ÿ, w230Ÿ

�Å�‰“) íbWT�ÌF). !‹àÇ5.2 Fý, ½©Äü�Ê l% :=

10% Ë¡œò, �Ñ91%˝¬, óœk.ñrsÒÅ�‰“ ( l% := 0%

) í72%, ò|¡sA, éýñrsÒÅ�‰“, üõ�ŒkT¯õÒ8”

-í½©Äü�; ÇÕ, ?ªâÇ5.2 í!‹hô|, Ê l% ./‹×(,

½©Äü�.¯¥±í8$, ¥uâk l% ¬òqßÞ false-positive Û

ïíí].

úk¶}„?\AŠ½©ƒísÒ,wŸÄª?Ñ :v&©sÒí shots

Ýý (ýk2_ shots ) , /w shots ÊÅ�‰“(, â® segments F
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Ç 5.2: ¤ÇéýÊ ”or|×Å�‰“0” l% := 10% í8”-, ªJ�91%|7í

½©Äü�.

¦íÔ�²¾?ßÞœ×í‰“.

Ô�²¾ÊsÒÅ�‰“(?ßÞœ×‰“í8$,ÊBb¦œÖ frames

Ñø_ segment íÀPv, œñqêÞ.

5.2.3 ½©Äü�

…Æ�¶ÊõÒ8”-í½©Äü�, JÇ5.2 Vz, ÊI l% :=

10% v, ªJ�|7í!‹, ½©Äü�Ñ91%.

BbyJ93�4~2B6~MíMe£ TVBS íu300üvÚe�

ñ“	Ñ target video í¿t’e, 1ø¥300üv2|ÛíF�qñ.

°í�µ (u325†) Ñ query clips í¿t’e, àœ×¾í’e¾¿t
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Bbíj¶w½©Äü�.

Ê300üví target video 2, 325†qñóæí query clips (¹�

µ) u|Û77323Ÿ, w22858Ÿ|ÛÅ�‰“ (D325† query clips

óœ) ; 7Bb|�í½©Äü�Ñ84.8% (6210/7323) . (w2úkê

ÞÅ�‰“ísÒ, w½©Äü�Ñ65.5% (1871/2858) . )

7¤õðí½©§�,Êu300üví target video ,u325† query

clips (¹F�qñóæí�µ, �Ì©†Å�18.5”)íbWÑYW,ªR

øÊø_üví target video 2, ½©ø†18.5”í query clip , Ûv

�0.1”.

¤!‹„pBbí½©¶,üõ?�^ËÊõÒíem�È�ñ2,½

©ƒFÛí&©sÒ.
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6 !�D„Vj²

Ê…�d2, BbT|7ø_h9£�µ}¨Í$. Ê�5ıíõð!

‹2, wÑh9£�µ¨r}é£}¨íÄü�, ˛®ƒø¡92%, éý¤

h9£�µ}¨Í$, íü?�^í–}Úeh9�ñ2íh9£�µ.

Í7, BbFSàí®�Ô4£Ô�u´?¦àk×¶}íh9�ñ?

w¼˙u´¯Ü?C6, u´�yÑ¯_íÔ4, Ô�C¼˙ªJU)úk

h9�ñ2íh9£�µí}é}¨yÑÄü? ¥<½æ·uBbþ&ª

ø¥ j�í.

ÇÕ,Bb6ê�|7øPJŸåÑÄíemsÒ½©xX.Êê�…

¹�dFT|íÆ�¶5‡, Bb{%þtUàøO frame-by-frame í

ªú£½©j�, V½©ø<Úe�ñ2½µ|ÛísÒ (Wà, �µ) ,

OºêÛ, ¥<ÊÚe�ñ2½µ|ÛísÒ, �v}�Å�‰“�Ûï,

U)Ÿ…ã‚}\½©|VísÒ, }�¶}\‡ìÑ ”.óN” ; ¥<

½æ1Ì¶à frame-by-frame íªúj�Vj² (w½©Äü�ÝQ) ,

7BbFT|íj¶, †Ñ¥�ÛïTX7ø�j²5−. °ší, Bbí

Æ�¶F¦íÔ�²¾, 6?�^íJ}Ä	ÒêÞ��‰“7ú½©Ä
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ü�ßÞíŠÞ	à. ñ‡, BbíÆ�¶, ÊõÒÕ”-í½©Äü�,

ª®ƒ�85%; 7½©^0?.Ï, Êø_üví target video 2, ½©

ø†18.5”í query clip , �Ûv0.1”. âõð!‹Võ, BbT|í

j¶, üõ?�^ËÊõÒíem�È�ñ2, ½©ƒFÛí&©sÒ.

Ok…dFT5Æ�¶, E�ø<�&‹#5T. Bbíj¶ÖÍÓ

‹7ú��‰“íñ��, O?ª?ßÞ false-positive íÛï, «wu

Ê&©sÒ2íqñÀ|/Ÿå‰“ýív`; 7w½©§�, éÍ6ª

., K. Kashino �A[12]FT|íj¶, 6�./Z¾í˛È. ¥øu

Bb„VZªíj².
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