9V5A1GA|MWLs $N $?$a$N ;#1F %k!<%k$N 9=C[ Construction of the sho oting rule for lecture video skimming @>8}IR;J y 55EDG=@. z H~G;F3I’ z CSED9nIW y NISHIGUCHI Satoshi KAMED A Y oshinari MINOH Mic hihik o IKED A Katsuo y 5~ETBg3XBg3X1!>pJs3X8&5f2J Graduate Sc ho ol of Informatics, Kyoto Univ ersit y z 5~ETBg3XAm9g>pJs %a %G %# %"%; %s %?!< Cen ter for Information and Multimedia Studies, Ky oto Univ ersit y 1 $O $8 $a$K 2f !9 $O 9V 5A 1G A|$r MW Ls $9 $k <j K!$N 3+ H/$K <h$j AH $s $G $$ $k!%2f !9 $, 9M $( $k 1GA| MWLs $H $O !$MWLsBP>] $G$" $kJ# ?t $N 1G A| $+ $i6u 4V E* !$ ;~ 4V E* !$ Fb MF E* $K05 =L $7 $?1G A| $r@8 @. $9 $k $3 $H$G$" $k !% #1 K\ $N 1GA| $r BP>] $H $7 $? 1GA| MWLs $N 8&5f [1] $O !$ %K%e!< %91GA| $J $I $N 4{ $K ?M4V $, 8+ $d$9$$$h $& $K JT=8$5 $l $? 1GA| $r MWLsBP>] $H $7 $F $*$j !$ JT=8:Q $_ 1GA| $N :F JT=8 $N$?$a $N <jK! $N Ds0F $G $" $C$? !% $3 $l$K BP $7 $F K\8&5f $G$O !$;#1F $N CJ3, $+$i 1GA|MWLs $r 9MN8 $7 $F 1GA| $r ;#1F $7 !$$^ $?$=$N$H$- $N %+ %a %i%o!< %/ $r 5-O?$9$k $3$H$G !$9V5A1GA| $K E, $7 $? 1GA| MWLs $r <B8=$9$k $3 $H$r L\;X$9 !% K\ 9F $G $O !$ %Q %s !$ %A %k %H !$ %:!<%‘ $, 2DG= $J J#?t $N%+ %a %i $G 9V5A $r ;#1F $7 $F F@ $i $l $k J#?t $N 1GA| $r MWLsBP>] $H $7 !$9V 5A1GA| $r MWLs$9$k$N $K E, $7 $? J#?t $N 1GA| $r F@$k $?$a$N ;#1F %k !< %k$K $D$$$F 9M;!$9$k !% 2 9V5A1GA|MWLs K\ 8& 5f $G $O !$ J# ?t $N%+ %a %i $, %Q %s !$ %A %k %H !$ %:!<%‘ $r 7+ $jJV $7 $J $, $i 9V5A$N MM ;R $r ;#1F$9 $k !%#3Bf$N %+ %a %i $K $h $C $F F@ $i$l $k 1G A|$N LO <0 ?^ $r ?^ 1 $K <( $9 !% ?^$N 3% ?’$N It J, $O %+ %a %i $, %Q %s !$ %A %k %H $J $I $N F0:n $r $7 $F $$ $k>uBV $G $N 1G A| $rI= $9 !% %K %e !<%9 $J $I $N1GA| $O$$$/ $D $+$N %7!< %s$d %7 %g %C %H $+$i 9=@. $5 $l$F$$$k [2] !% 0lJ}!$ K\ 8& 5f $G ;HMQ $9$k%+ %a %i $G ;# 1F$5 $l $k 9V5A1G A| $O !$ %K%e!< %91GA| $H $O 0[ $J$j !$ M= $a %7%g %C %H $d%7 !< %s $, Dj5A $5 $l $F $$ $k $o $1$G $O$J $$ !% $7 $+ $7 !$ Nc $( $P %Q %s !$ %A %k %H F0:n $r %+ %C %H $H$_ $J$; $P !$ ?^ 1 $G <( $9 3F1G A|$N Gr$$ It J, $O $" $k 0U L# $G%7 %g %C %H $H $_$J $9$3$H $, $G $- $k !% ?^ 1: J#?t%+ %a %i $K $h $k1GA|Nc $3 $N $h $& $K 9M $($k $H !$ K\ 8& 5f $G9M $( $F $$$k $h $& $JJ# ?t $N 1GA| $r BP>] $K MWLs$9$k >l9g $G$O !$1GA|MWLs $N<jK! $H $7 $F <! $N$h $& $J 4p=‘ $r M? $( $k $3 $H $, $G $- $k !% 6u4VE*MWLs Nc!’ S1, S4, S6 $+$i 0l$D $r A*Br ;~4VE*MWLs Nc!’ Video 0 Fb $G S1 $H S3 $r A*Br FbMFE*MWLs Nc!’ S6 $r 4XO"$9$kJL$N1GA|Fb$N D6 $G CV49 $3 $l$i$N4p =‘ $N $& $A !$ J# ?t $N%+ %a %i $G $I $N$h $& $J9V 5A 1G A| $r ;#1F $7 $F $* $/ $+$H $$ $&LdBj $H D>@\4X78 $, $" $k$N $O 6u4V E*MWLs $G$" $k !%$9 $J$o $A !$9V5A1GA| $N MWLs $K BP $7 $F$O !$;k D0<T $N L\E* $K 0MB8 $7 $F MM !9 $J MW 5a $, $" $j $& $k $?$a !$B?$/ $N %7 %g %C %H $, B8 :_$9 $k$3$H $, K>$^ $7 $$ !%0J>e$N $h $& $J 9M;! $+ $i !$K\9F $G$O 9V 5A 1G A| $K BP $7 $F%7 %g %C %H $K Aj Ev$9 $k 1GA|$r ;#1F$9$k%+ %a %i%o!< %/ $r Dj5A$9$k !% $= $7 $F !$ $3$N$h $& $J ;# 1F $r <B8=$9$k $?$a$N ;#1F %k !< %k$r Ds0F$9$k!% 3 9V5A1GA|MWLs $N$?$a$N ;#1F %k!<%k K\ 8& 5f$K $*$1 $k ;# 1F%k !< %k $H $O !$9V 5A Cf$N 9V 5A$N >u 67 $K 4p $E $$$F 3F%+ %a %i $K 6u4VE* $J B?MM@- $r ;}$D1GA| $r ;#1F$9 $k $h $& $K %+ %a %i %o !<%/ $r3dEv $F$kJ}K! $N $3 $H $G$"$k!% $^ $? !$ $" $k %+ %a %i$N %+ %a %i %o!<%/ $H$O !$ $=$N %+ %a %i $, ;#1F$9 $Y$- Ho<LBN $H %+ %a %iF0:n $H ;#1F%5 %$ %:$N AH9g $; $G$" $k !% $" $k%+ %a %i %o !< %/ $N $b $H $G;# 1F $5 $l$?1G A| $O !$ 2 >O $K$* $1 $k %7 %g %C %H$K Aj Ev $9 $k !% $= $7 $F !$ 6u 4V E* $J B? MM @- $r;} $D1G A| $H $O !$ J# ?tBf $N %+ %a %i $G 8_$$ $K 0[ $J $kHo <LBN $r$$ $/$D $+$N %+ %a %iF0 :n $N $b $H $G MM!9 $J ;#1F %5 %$ %: $G ;#1F $7 $? 1GA| $N $3 $H $G$"$k!% $D $^ $j !$ B?$/$N %7 %g %C %H $r ;}$D 1G A| $K Aj Ev $9 $k !%K\ 8& 5f $G $O 9V5A1G A| $K 6u4VE* $J B?MM@- $r ;} $?$;$k $? $a !$ %Q %s %K %s %0 !$ %A%k %F %# %s%0 !$ %: !< %_ %s %0 $N 1s 3V A‘:n $, 2DG=$J J#?t Bf$N %+ %a %i $r 9V5A<<Fb $K 8GDj $7 $F @_ CV$9$k!%9V5A<< $H %+ %a %i$N@_ CVNc $r ?^ 2 $K <($9 !% ?^ 2: 9V5A<< $H %+ %a %i$N @_CVNc K\9F $G $O !$ 9V 5A Cf $K 9V 5A >u 67 $NGD 0. !$ J# ?t %+%a %i $X $N %+ %a %i%o!<%/$N 3dEv $H$$ $& <j=g $r 7+$jJV$9 $3 $H$K $h $C $F !$9V 5A1GA| $N MWLs $K E, $7 $? 6u4VE* $J B?MM@- $r ;}$D1GA| $r ;#1F$9 $k $3$H$r 9M $( $k !% 3.1 9V5A>u67 $N GD0. 3F%+ %a %i $K %+ %a %i %o !<%/ $r3dEv $F$k $K $O !$ 9V 5A Cf $N>u 67 $r GD0.$9$kI,MW $, $" $k !%K\9F $K $*$$ $F %+ %a %i%o!< %/ $r 3dEv $F $k :] $K MxMQ$9$k9V5A>u67 $O !$ $"$k ;~9o $K $* $1 $k9V;U$N0L CV!$9V;U $N 4i $N 8~$- !$9V;U $N;X <(9T0Y !$<u9V<T $N 0LCV !$<u 9V<T $N F0 $-$N AH $G 9=@.$5 $l $k$b$N $H $7 !$ $3 $l $i $N >pJs $O%3 %s%T %e !<%? %S %8 %g %s $N <jK! $r MxMQ $7 $F <hF@$9$k!%

3.2 J#?t%+ %a %i$X$N%+ %a %i %o!<%/$N 3dEv <B 83 4D 6- $, 9V 5A $G $"$k $3 $H $H !$ 9V 5A $, 9V;U $+ $i <u9V <T $X $N CN <1 $N EA C# $G $" $k $3 $H $r9M N8 $7 $F !$ 9V 5A << Fb $G;# 1F $9 $Y $- Ho <L BN $O ?M J* ( 9V;U !$ <u 9V <T ) $* $h $S 65:‘ ( %9 %i %$ %I !$ OHP !$ 9u HD $J $I ) $G$"$k $H$9$k !% $^ $?!$ $"$k Ho <L BN $K BP $9 $k %+ %a %i $N F0:n $H $7 $F$O !$8GDj;#1F $H DI@W;#1F $, 9M $($i $l $k !% $5 $i $K !$K\8&5f $G 9M $($F$$ $k 9V5A $N 7ABV $G$O !$9V;U $d <u 9V<T $N 9x $+$i 2< $O 65CE $d 4y $K $h $C $F 1# $l $k>l9g $, B?$$$?$a !$9x$h $j>e $N ?H?6$j<j?6$j $r ;#1F $G$- $l $P $h$$ !% $= $3 $G !$ 9V 5A << Fb $K @_ CV $7 $? 3F %+ %a %i $N %+%a %i %o!< %/ $O I= 1 $K <( $99=@.MW AG $+$i$J $k $b$N $H$9$k !% 9=@. MWAG $N FbMF $r AH$_ 9g $o$; $k $3$H$K $h$j !$ MM !9 $J %+ %a %i%o !< %/ $r %+ %a %i $K 3dEv $F $k $3 $H $, 2DG= $H$J $k !% I= 1: %+ %a %i%o!< %/ $N 9=@.MWAG $H FbMF 9=@.MWAG Fb MF Ho<LBN 9V;U!$<u9V<T!$%9 %i %$ %I $J $I %+ %a %i F0:n 8GDj!$DI@W ;#1F %5 %$ %: %m %s %0 %7 %g %C %H !$ %&%( %9 %H %7 %g %C %H %P %9 %H %7 %g %C %H !$ %/ %m!< %:%" %C %W 9V 5A >u 67 $K 4p $E$-!$ ;# 1F %k!< %k $, 3F %+ %a %i $K %+ %a %i %o !< %/ $r 3dEv $F $, !$3F%+ %a %i $, 3dEv $F $i $l $k%+ %a %i%o!< %/ $, ;w $?$b$N $G$" $l $P !$7k2L $H $7 $F ;w $? 1GA| $r ;#1F$9$k $3$H $K$J $j !$ 6u 4V E* $KB? MM $J1G A| $r;# 1F $9 $k $H $$$& J} ?K $KH? $9 $k !% $= $3 $G !$J#?t $N%+ %a %i $K 3dEv $F $i $l $? %+ %a %i%o!< %/ $K $h$C $F B?MM $J 1GA| $, F@ $i $l $k$h $& $K !$3F%+ %a %i $K 3dEv $F $i $l $k %+ %a %i %o !<%/ $N9=@. MW AG $NFb MF $N7hDj 4p =‘ $K $D $$ $F 9M;! $9 $k!% Ho<LBN $N 7hDj4p=‘ $" $k ;~ 9o$K $9 $Y $F $N %+ %a %i $, 9V ;U$r ;# 1F $7 $F $$ $? $j !$ 5U $K $" $k<u9V<T $N$_ $r ;#1F $7 $F $$$?$j$9 $l $P !$ $=$N;~ 9o $G ;#1F $7 $F$$$J$$ ?MJ* $N F0:n $d I=>p $r <L $7 $? 1GA| $r MWLs1GA| $K ;H $& $3 $H $,$G $-$J$$ !% $= $3 $G !$ F1;~9o $K$G $-$k $@$1 B? $/ $N ?MJ*Ho<LBN $r ;#1F$9$k $?$a $K !$9V;U $H $" $k0l?M $N <u9V<T $r >/ $J $/ $H$b$= $l $>$l #1 Bf0J>e $N %+ %a %i$N Ho<LBN $H$9 $k!%$^ $? !$9V5A $, ?J9T $7 $F $$ $/:] $N >u67 $N JQ2= $r 1GA| $+$i GD0.$9$k $K$O !$ 9V5A<<Fb $N A4BN $r <L $7 $? 1GA| $r 8+$k $3$H $, 8z2LE* $G$" $k !% $= $3 $G !$ >/ $J $/ $H$b#1 Bf $N %+ %a %i $O 9V;U $d <u9V<T $NN><T $r F1;~ $K Ho<LBN $H $7 $F$_$J $9 $3$H $K $9 $k!% $? $@ $7 6u4VE* $K B?MM $J 1GA| $r ;#1F$9$k $H$$ $& J}?K $+$i !$ $3$N %+ %a %i $O FCDj $N %+ %a %i $K 8GDj $7 $J $$$3 $H$H $9 $k !% %+ %a %i F0:n $N 7hDj4p=‘ <u9V<T $O @J $K Ce@J $7 $F $$ $k$b $N $H 9M $( $k $N $G !$<u9V <T $r Ho<LBN $H$9 $k $H$- $K$O %+ %a %i F0:n $O 8GDj $H $9$k !% 0l J}!$ 9V;U $r DI@W;#1F $9 $Y$- $+ $I $& $+$r ;#1F $N CJ3, $G 5R 4QE* $J 4p=‘ $K $h$C $F H=CG$9$k $3$H $O$G$-$J$$$?$a !$ K\ Mh $G$" $l $P MWLs $N CJ3, $K $* $1 $kMM !9 $J MW5a $K 1~ $( $k$? $a $K !$ N> J} $N%+ %a %iF0 :n $G ;#1F $9 $Y $- $G$"$k!% $7 $+ $7 !$ %+ %a %i$NBf?t $J $I $N J*M}E*@)Ls $K $h $C $F !$ K\9F $G $O 9V ;U $r DI@W;#1F $9$k $+ $7 $J$$ $+$O 3NN(E* $K 7hDj$9$k $3$H $K $9 $k !% ;#1F %5 %$ %: $N 7hDj4p=‘ ;#1F %5 %$ %:$K $D$$ $F$b $I $N%5 %$ %: $G ;#1F$9 $Y$- $+$r ;# 1F $N CJ3, $G 5R4QE* $J 4p=‘ $K $h$C $F H=CG$9$k $3 $H$O$G$- $J$$ !%K\Mh $G$" $l $P !$ ;#1F2DG= $J $9$Y $F$N ;#1F %5 %$ %: $G ;#1F$9 $Y$- $G$" $k!% $7 $+ $7 !$ $3$N >l9g $bJ*M}E*@)Ls $+$i !$K\9F $G$O <! $N$h $& $J J}?K $G ;#1F %5 %$ %:$r 7hDj$9 $k !% $^ $:!$ ;~ 9o E* $K #1 $D A0 $K3d Ev $F $i $l$? %+%a %i %o !< %/ $G ;#1F $7 $F$$$? Ho<LBN $r O"B3 $7 $F ;#1F$9$k>l9g $O !$ #1 $DA0$N%+ %a %i%o!< %/ $K $* $1 $k;#1F%5 %$ %:$H !$ $R$H $^ $o $j>.$5$$ $+ $^ $? $O Bg $-$$;#1F%5 %$ %:$N Cf $+$i 3NN(E* $K $I $l $+ $r 7hDj$9$k!%<! $K !$Ho<LBN $, JQ $o $k>l9g $b !$ ?7 $7 $/Ho<LBN $H$J $C $?$b$N $r $I $N ;#1F %5 %$ %:$G ;#1F $9$k $+$O !$3NN(E* $K 7hDj$9$k $3$H $K $9$k !% 0J>e $N 7hDj4p=‘ $K $h $C $F 6u4VE* $K B?MM $J 1GA| $r ;#1F$9$k $3 $H$, $G $- !$MWLs$N CJ 3, $G B? $/$N %7 %g %C %H $r Mx MQ$9 $k$3$H$, 2DG= $H$J $k !% 0l J} !$ $3$l $^$G =R$Y $F $- $? ;# 1F%k !<%k $O 3F %+ %a %i$K BP $7 $F 8_ $$ $K 0[ $J $k%+ %a %i%o!< %/ $r 3dEv $F $h $& $H $9 $k$b$N $G $" $C$? !% $7 $+ $7 MWLs $N CJ3, $G !$8_ $$ $K 6(D4 $7 $F F0:n $7 $? %+ %a %i $+$i $N 1GA| $r MxMQ $7 $? $$$H$$ $&MW5a $J $I $b$" $k !%Nc $( $P 1G2h $N J,Ln $G$O !$7P83B’ $K 4p $E $$$F ?MJ* $r ;#1F$9$k%+ %a %i%o !< %/ $N 5;K! $, Ds0F$5 $l $F $$ $k !%FC $K BPOC$9$kFs?M$N?M J* $r 7k $V@~ $d !$ 0l?M $N?MJ* $N4i $N8~ $- $K 4X?4 $r<( $9@~ $r 2> Dj $7 !$ $3$N @~ $H J?9T $J DlJU $r ;}$D ;03Q7A $r 9=@.$9$k$h $& $J %+ %a %i$N G[CV $, :G$b?4M}E* $K 0B Dj $7 $? 1GA| $, F@ $i $l $k $H$$ $o $l$F$$ $k !% $3 $l$r %+%a %iG[CV $N;0 3Q 7A 86 B’ [3] $H 8F $V!% $= $3$G K\8&5f $G$O 9V;U $H <u9V<T$N 4V $K 4X?4 $r <($9@~ $, B8:_$9 $k $H 2>Dj $7 !$>e $G =R $Y$? 86B’ $K 4p $E $$$F %+ %a %i $r F0:n$5 $; $k $H $$ $&;#1F %k !< %k $b DI2C$9 $k !%?^ 3 $K 9V;U$N 4i $N 8~$- $K 4p $E $/4X?4 $r <($9@~ $H !$BP1~$9$k0BDj $7 $? 1GA| $r F@$k $? $a$N%+ %a %i%o !<%/ $, 3dEv $F $i $l$? %+ %a %i $N0LCV $NNc $r <( $9 !% ?^ 3: %+ %a %i G[CV $N ;03Q7A86B’ 4 $*$o $j $K K\ 9F$G$O !$9V 5A 1G A|$r MW Ls $9 $k$3 $H $r 9M N8 $7 $F !$6u 4V E* $K B?MM $J 1GA| $r <hF@ $9$k ;# 1F %k !< %k$r Ds0F $7 $? !% :# 8e $O !$ K\9F $G <( $7 $? ;#1F %k !< %k$r <B:]$N 9V5A<< $K E,MQ $7 $F 8!>Z$9 $k$?$a $K !$9V5A>u67 $N GD0. !$4X?4 $r <($9@~ $N 8!=P $J $I $N <j K! $r%7 %9 %F %‘>e $K <BAu$9$k $H$H$b $K !$F@ $i $l $kJ#?t $N 1GA| $d 9V;U $N 2;@< $+$i MWLs1GA| $r @8 @.$9$kOHAH $K $D$$$F 8!F$$9 $k M=Dj $G$" $k !% ;29MJ88% [1] Smith, A. and Kanade, M.: Video Skimming and Characterization through the Com bination of Image and Language Understanding T ec hniques, IEEE Pr o c. of Computer Vison and Pattern R e c o gnition , pp. 775{ 781 (1997). [2] @> Hx >O <# O: , ED Cf 9n 8J , >e 86 K. >< , M- LZ 9/ M: , 2C F# =S 0l , 2O Ln 9@ G7 : 4d GH 9V :B %^ %k %A %a %G %# %" >p Js 3X 8 >p Js$N 9= B$2= $H 8!:w , 4dGH=qE9 (2000). [3] %@ %K%(%k !&%" %j %[ %s ( Cx ), 4d K\7{ ;y , =P 8}>f ?M ( Lu ): 1G 2h $N J8K! , 5*0K9q20=qE9 (1980).