Gn ;N @A 5a O@ J8 1GA| $X$N <+F0:w0zIU $1 $K 4X $9 $k8&5f | E}9g %a %G %# %" =hM} $K $h $k:w0zIU $1 $H $= $N%K%e!<%9 1GA| $X$N E,MQ | ;XF36541 EDCf 1QI’ 65<x El5~Bg3XBg3X1! 9)3X7O8&5f2J EE5$9)3X@l96 3X@RHV9f !’ 67108 0f <j 0l O: J?@. 11 G/ 12 7n 17 F| Ds=P

FbMF9<35 6aG/ $N EE5$DL?.5;=Q $N HtLvE* $J H/E8 $K H<$$ !$J|AwG^BN $N B?MM2= $d B? %A%c %s %M %k 2= $, ?J9T $7 !$;kD0<T $K Ds6! $5 $l $k 1GA|NL $O Ce<B $K A}2C $7 $F $$ $k !% $3$N$h $& $J A}2C $r GX7J $H $7 !$ %3 %s %F %s %D ITB- $r Jd $& $?$a$N :FMxMQ $d !$;kD0<T $K $h $k HVAHA*Br $N$?$a$N 8!:w $r 9MN8 $7 $F !$1GA| $r @0 M} $7 $F C_ @Q $9 $k I, MW $, 5^B. $K 9b $^ $C $F $$$k!% <l $K !$ %K %e !<%9 HV AH $O !$ $= $NFb MF $N=E MW @- $H MxMQ2ACM $N 4QE@ $+$i !$:w0zIU $1$r 9T $& 2ACM $, 9b $$ !% $7 $+ $7 !$:w0zIU $1 :n6H $N BgH> $O !$J| AwBfK\ $J $I $r $b $H$K ?M<j $K Mj$C $F $$ $k$N $, 8=>u $G $" $j !$ IUM?C10L $b 0lHL E* $K$O OCBjC10L $N Bg ;( GD $J$b $N $G $7 $+$J$$!% $= $N $? $a !$ ;~ !9 9o !9 A} $(B3 $1 $k>p Js $K BP $9 $k B. Js @-!$ $= $7 $F !$ OC Bj $h$j$b :Y $+ $$ C10L $G$N $-$a :Y $+ $J 8!:wMW5a $K 1~ $( $k $?$a $K $b !$ %K%e !< %91GA| $X$N :w0zIU $1 $N <+F02= $, 5a $a $i $l $F $$ $k !% $3$N $h $& $J MW@A $r <u $1!$ 6aG/!$1GA| $X$N <+F0:w0zIU $1$K 4X$9$k8&5f $, @9 $s$K 9T $o $l $F $$ $k !% $=$N <B8=<jCJ $H $7 $F !$=>Mh $N 2h A|G’<1 $K $h $k@5 96K! $G$O$J $/ !$ $$ $o$f $kE}9g %a %G %# %" =h M}!$ $D $^ $jMM!9 $J %a %G %# %" $r E}9g E* $K =hM} $9 $k<j K! $K $h$k $b $N $, 1990 G/Be Cf :" 0J 9_ FC $K CmL\ $5 $l $k $h $& $K$J $C $? !% $= $N GX7J $H $7 $F $O !$ 1980 G/Be0J 9_ $N 7W;;5! $K $h $k=hM}G= NO $NHt LvE* $J 8~>e $K H<$$ !$=>Mh $O 7W;;NLE* $K Hs8=<BE* $H $_$J$5 $l $F $$$? =hM} $, 2DG= $K$J $j !$ J#?t %a %G %# %" $r E}9gE* $K 07 $& M>M5 $, $G $-$F$-$?$3 $H$d !$3F %a %G %# %" C1BN $G$N =hM} $K BP$9$k<jK! E*8B3& $, 8+ $($F $-$?$3$H $, 5s $2 $i$l $k $@ $m $& !% ?M4V $K $h $k 303& $N G’<1 $, $$$o$f $k8^46 $+$i Am9gE* $K 9T $o $l $k $3 $H$r 9M $($F $b !$J#?t %a %G %# %" $+$i $N >pJs $r E}9gE* $K MxMQ$9$k $3 $H$N Mx E@ $O Bg $-$$ !% $3 $l$i$N 8&5f $NB?$/ $O%F %- %9 %H Cf $N8l $N=P8= $d !$ =P 8= IQ EY $dOCBj Cf $NAjBP E* $J !V DA $7 $5 !W $r 4p=‘ $K $7 $? E}7WE* $J :w0z $N Cj=P $r 9T $& C1=c $J <jK! $G$" $k !%B>J} !$ %F %- %9 %H $K BP$9$kA4J8 8!:wE*<jK! $G 8!:w $r 9T $$ !$ $=$b$=$b :w0zIU $1$r 9T $o$J $$ <jK!$9 $i B8:_$9$k!% $3 $l $i $N <jK! $O Hf3SE*C1=c $+ $D 9bB. $K <B8=2DG= $G $" $j !$ $=$N E@ $K $*$$ $F $O <BMQE* $G $" $k !% $7 $+ $7 !$1GA| %G !<%? %Y !< %9 $H $7 $F =EMW $G$" $k $O$:$N !$:w0z $H 2hA|FbMF $H$N 6qBNE* $J BP1~ $r I, $: $7 $b 5!9= E* $K$O J]>Z $7 $F $$$J$$ !% $3$N $h $& $K !$2hA| $H%F%- %9 %H $N E}9g=hM} $r kp$C $F$$ $k:w0zIU $1 <jK! $N B? $/ $O !$2hA| $K %F %- %9 %H $+ $i F@ $i $l $k >pJs $r C1=c $K IUM? $7 $F $$ $k $K 2a $. $J $$ !%$^ $? !$6qBNE* $J 2hA|FbMF $H :w 0z $H$N BP1~ $r 9MN8 $7 $? <jK! $G$" $C $F$b !$?MJ* $N 4i $J $I !$FCDj $N ;vJ* $N$_ $r BP>] $H $7 $? $b$N $, <gN. $G$" $k !% K\8&5f $G $O !$ $3$N$h $& $J =>Mh $N :w0zIU $1 <jK! $N LdBjE@ $r $U$^ $($F !$F|K\8l %F %l %S %K%e !< i ii %91GA| $K $*$$ $F !$1GA|Cf $K 4^$^ $l $k 2hA|>pJs $H $= $l$K IU?o$9$k %F %- %9 %H >pJs $N APJ} $r E}9g E* $K MxMQ $7 $? E}9g %a %G %# %" =hM} $K $h $k :w0zIU $1 $N <+F02= $r L\;X $7 $? !%C1=c $G$O$" $k $, <BMQ E* $J =>Mh<jK! $H $O 0[ $J $k<jK! $K $h$j !$ 2hA|FbMF $H 6qBN E* $K BP1~ $7 $? :w 0z $r$" $i$+ $8 $a IU M? $7 $F $* $/0U5A $H $7 $F$O !$<g $K 0J2< $N 2 E@ $, 5s $2 $i $l $k !% 1. KD Bg $J NL $N1GA| $K BP $9$k 8! :w 7k 2L $N9J $j9~ $_ $dMWLs $, =E MW $J 2]Bj $H $J $C $F$$$k $, !$ :G =i $N 8!:w7k2L$= $N$b$N $r $h$j @:A*$9$k $3 $H $, $G $- $k !% 2. 6q BN E* ;v >] $K 4X $9 $k 2h A| $H$$ $& $h $j $O !$ 1G A| Cf $NOCBj $= $N $b $N $K 6=L# $, $" $k0l HL Mx MQ <T $r BP>] $H $7 $? %G !<%? %Y!<%9 $K $* $$ $F $O !$ I, $: $7 $b 6qBN E* ;v J* $, 8!:w 7k 2L $N2hA| Cf $K B8:_ $9$k I, MW $O$J$$!% $7 $+ $7 !$ 1G A| $N:FMx MQ $dJT=8 $r 9T $& @= :n <T $r BP>] $H$9$k>l 9g $K $*$$ $F $O !$8zN(E* $K 6qBNE*;v>] $, B8:_$9$k2hA| $r 8!:w $G $- $k !% $^ $? !$ $3$N$h $& $J 1GA|FbMF $r 9MN8 $7 $? :w0zIU $1$r <B8=$9$k $?$a $K I,MW $J$$ $/ $D $+ $N MWAG 5;=Q !$FC $K !$0J2< $N 2 E@ $K $D$$$F =EE@E* $K =R $Y $k !% 1. :w0z8uJd $N%F %- %9 %H $H $7 $F MxMQ$9$k;zKk $N 8l5AB0@-2r@O 2. %K %e!<%9 1G A| $K $* $1 $kIQ=P >l LL !& E5 7? E* 9= ?^ $NB? $5 $K CeL\ $7 $? ;vNc $K 4p $E $/ 2h A| Fb MF 2r@O 1. $N <B8= $K $"$? $j !$ !V ?MJ* !W !$ !V >l =j !& AH?% !W !$ !V ;~Aj !W $r <( $7 F@$k@\ Hx<- $r <}=8 $7 $? <-=q $r 7ABVAG2r@O:Q $_ %F %- %9 %H %3 !<%Q %9 $+$i :n@. $7 !$<-=q $N @-G=I>2A $r $+$M $F !$<B:] $N ;zKk $N 8l 5A2r@O $r 9T$C $? !% $= $N 7k2L !$A4BNE* $K 8+ $F !$9b:F8=N( !& DcE,9gN( $N 7k2L $, F@ $i $l $? !% $3 $l $O !$8eCJ $N E}9g=hM};~ $K ;(2; $r =|5n $G $- $k $3 $H$r 9M $( $k $H !$<BMQE* $J 7k2L $G$" $k !% 2. $K $D$$ $F $O !$ $^ $: L@<(E* $K J,N‘>r7o $r 5-=R $7 $F I=8= $7 $? E57?E* %7%g %C %H $r J#?t@_Dj $7 !$ <B :] $N %K %e !<%9 1G A| $NJ,N‘ <B 83 $r 9T $C $? $H $3$m!$ 9b E, 9g N( !& Dc :F 8= N( $N7k 2L $, F@ $i $l $? !% $3 $N M} M3 $H $7 $F !$4iNN0h$N B8:_ $r J, N‘ >r7o $K 4^ $‘E57?E* %7 %g %C %H $K BP $7 !$4iNN0h 8! =P $N :$ Fq $5 $, 0-1F6A $r 5Z $\ $7 $F $$ $k $3 $H $, 5s $2 $i $l $k !%$^ $? !$2hA|FCD’NL $H 2hA|FbMF $N BP1~4X78 $r MQ $$$? Fb MF2r@O$N <BNc $H $7 $F !$ %K%e !< %91GA| $K IQ=P$9 $k9q FbJsF;4X O" $N >l LL $N ?d Dj $r 9T$C $? !% $3$N :] !$ %K%e !< %91GA| $K ?MJ*A| $, IQ=P$9$k $3 $H$r 9MN8 $7 $F !$?MJ*NN0h $r =|5n $7 $? GX7J NN0h $N 2hA|FCD’NL $r MQ $$ $? >lLL?dDj $r 9T$C $? $H$3 $m !$=|5n $7 $J $+ $C $? >l9g $H Hf3S $7 $F @53N $K 9T $& $3 $H $, $G $-$? !% :G8e $K !$ 1. 5Z $S 2. $N 7k2L $r E}9g $7 $? :G=*E* $J :w0zIU $1$K $h$j !$ ;v Nc?t $N >/ $J$5 $K $h$j<B MQE* $J ?e=‘ $N @-G= $O <( $5 $l $J $+ $C $?$b$N$N !$Hf3SE*4JC1 $J FCD’NL $N$_ $r MxMQ $7 $? $K $b $+$+ $o$i$:!$B0@-JL $N 6qBNE*;vJ* $K 4X$9$k:w0zIU $1$K @.8y $7 $? !% 0J>e $N 7k2L !$=>Mh<jK! $K$O $J $$ 1GA|FbMF $r 9MN8 $7 $? <+F0:w0zIU $1 5!9=<B8= $X$N F;6Z $r <( $9 $H$H $b $K !$I,MW $H$J $k$$ $/ $D $+ $N =EMW $J MWAG5;=Q $N Ds0F $H $=$N M-8z@- $r <( $7 $? !%

L\ <! FbMF9<35 i 1 =xO@ 1 1.1 8&5f $N GX7J : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 1 1.2 8&5f $N L\E* $H 0U5A : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 2 1.3 K\O@J8 $N 9=@. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 3 2 1GA| %G !< %? %Y !< %9 $H E}9g %a %G %# %" =hM} 4 2.1 1GA| $N Dj5A $H 9=@. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 4 2.1.1 1GA| $N Dj5A : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 4 2.1.2 1GA| $N 9=@. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 5 2.2 1GA| %G !<%? %Y !< %9 $K $* $1 $k 8!:w $H :w0zIU $1 : : : : : : : : : : : : : : : : : : 7 2.2.1 2hA|8!:w : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 7 2.2.2 5-9f $K $h $k2hA| $X$N :w0zIU $1 : : : : : : : : : : : : : : : : : : : : : 8 2.3 E}9g %a %G %# %" =hM} : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 11 2.3.1 E}9g %a %G %# %" =hM} $N Dj5A $H L\E* : : : : : : : : : : : : : : : : : : : : 11 2.3.2 %F%- %9 %H !] 2hA| $N E}9g=hM} : : : : : : : : : : : : : : : : : : : : : : : 12 2.3.3 2hA| !] 2;@< !& 2;6A $N E}9g=hM} : : : : : : : : : : : : : : : : : : : : : 12 2.3.4 2;@< !& 2;6A !]%F %- %9 %H $N E}9g=hM} : : : : : : : : : : : : : : : : : : : 13 2.3.5 %F%- %9 %H !] 2hA| !] 2;@< !& 2;6A $N E}9g=hM} : : : : : : : : : : : : : : : 13 2.4 1GA| $X$N :w0zIU $1 <+F02= $K $* $1 $k E}9g %a %G %# %" =hM} : : : : : : : : : : : : : 14 2.4.1 1GA|Cf $K B8:_$9$k %F %- %9 %H $N MxMQ : : : : : : : : : : : : : : : : : : : 14 2.4.2 1GA|30 $K B8:_$9$k %F %- %9 %H $N MxMQ : : : : : : : : : : : : : : : : : : : 16 2.5 $^ $H$a : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 18 3 1GA|FbMF $r 9MN8 $7 $? E}9g %a %G %# %" =hM} $K$h $k:w0zIU $1 19 3.1 Ds0F<jK! $N 35MW : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 19 3.2 <+A38@8l=hM}It : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 21 3.2.1 <+A38@8l=hM} $N 35MW : : : : : : : : : : : : : : : : : : : : : : : : : : 21 3.2.2 1GA|Cf $N%F %- %9 %H >pJs : : : : : : : : : : : : : : : : : : : : : : : : : 21 iii

L\ <! iv 3.2.3 @\Hx<- $K 4p $E $/;zKk $N 8l5AB0@-2r@O : : : : : : : : : : : : : : : : : : 23 3.3 2hA|=hM}It : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 24 3.3.1 2hA|=hM} $N 35MW : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 24 3.3.2 MM !9 $J 2hA|FCD’NL : : : : : : : : : : : : : : : : : : : : : : : : : : : : 24 3.3.3 2hA|FCD’NL $K 4p $E $/2hA|FbMF2r@O : : : : : : : : : : : : : : : : : : : 26 3.4 E}9g=hM}It : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 27 3.4.1 E}9g=hM} $N 35MW : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 27 3.4.2 2hA|FCD’ $H 2hA|FbMF $N 4XO" $K 4X$9$kCN<1 %Y!< %9 $N MxMQ $K $h $k:w0zIU $1 27 3.5 $^ $H$a : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 29 4 @\Hx<- $K 4p$E$/;zKk $N 8l5AB0@-2r@O 30 4.1 ;zKk $N 8l5AB0@-2r@O : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 30 4.1.1 ;zKk $N 8@8lE*@-<A : : : : : : : : : : : : : : : : : : : : : : : : : : : : 30 4.1.2 L>;l6g $N 8l5AB0@-2r@O : : : : : : : : : : : : : : : : : : : : : : : : : 32 4.2 8l5AB0@-JLL>;l<-=q $N :n@. : : : : : : : : : : : : : : : : : : : : : : : : : : : 35 4.2.1 ?MJ*L>;l $N <}=8 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 35 4.2.2 >l=j !& AH?%L>;l $N <}=8 : : : : : : : : : : : : : : : : : : : : : : : : : 36 4.2.3 ;~AjL>;l $N <}=8 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 41 4.3 <BAu $H I>2A : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 44 4.3.1 MQ $$ $k4{B85;=Q : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 44 4.3.2 <B83 4.1 !’%K %e !< %9;zKk $K BP$9$k8l5AB0@-2r@O : : : : : : : : : : : : 46 4.3.3 <B837k2L $H I>2A : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 47 4.4 $^ $H$a : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 51 5 2hA|FCD’NL $K 4p$E$/2hA|FbMF2r@O 52 5.1 2hA|FCD’NL : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 52 5.1.1 ?’:L $K 4X$9$kFCD’NL : : : : : : : : : : : : : : : : : : : : : : : : : : 52 5.1.2 4i $K 4X$9$kFCD’NL : : : : : : : : : : : : : : : : : : : : : : : : : : : : 52 5.2 2hA|FCD’NL $K 4p $E $/2hA|FbMF2r@O : : : : : : : : : : : : : : : : : : : : : : : 54 5.2.1 2hA|FCD’NL $H 2hA|FbMF $N 4XO" $K 4X$9$kCN<13MF@ : : : : : : : : : : : 54 5.2.2 NN0hJ,3d $K $h $k2hA|FbMF $N 2r@O : : : : : : : : : : : : : : : : : : : : 54 5.3 <BAu $H I>2A : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 59 5.3.1 MQ $$ $k4{B85;=Q : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 59 5.3.2 <B83 5.1 !’ E57?E* %7 %g %C %H J,N‘ : : : : : : : : : : : : : : : : : : : : : 63 5.3.3 <B83 5.2 !’ GX7JNN0h $N 2hA|FCD’NL $+$i $N >lLL?dDj : : : : : : : : : : : 66 5.3.4 <B837k2L $H I>2A : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 72 5.4 $^ $H$a : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 103

L\ <! v 6 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 104 6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A : : : : : : : : : : : 104 6.1.1 <B83 6.1 !’%K %e !< %91GA| $K BP$9$k<+F0:w0zIU $1 : : : : : : : : : : : : 104 6.1.2 <B837k2L $H I>2A : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 107 6.2 $^ $H$a : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 120 7 7kO@ $H :#8e $N 2]Bj 121 7.1 7kO@ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 121 7.1.1 <jK! $N Ds0F : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 121 7.1.2 <BAu $H I>2A : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 121 7.2 :#8e $N 2]Bj : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 123 7.2.1 <+A38@8l=hM} : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 123 7.2.2 2hA|=hM} : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 123 7.2.3 E}9g=hM} : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 124 <U<- 125 J88%0lMw 130 H/I=J88% : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 130 ;29MJ88% : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 135 IUO? 144 R GB I=?’7O $H HSI I=?’7O : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 144 ?MJ*L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K : : : : : : : : : : : : : : : : : 146 >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K : : : : : : : : : : : : : 148 ;~AjL>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K : : : : : : : : : : : : : : : : : 156 ?MJ*L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K : : : : : : : : : : : : : : : : : 158 >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K : : : : : : : : : : : : : 160 ;~AjL>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K : : : : : : : : : : : : : : : : : 169

?^ L\ <! vi ?^ L\ <! 2.1 1GA| $N 9=@.MWAG : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 4 2.2 1GA| $N 2hA|E*9=@. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 5 2.3 1GA| $N FbMFE*9=@. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 6 2.4 Ld9g $; $H %G !<%?$N 7A<0 $K $h $k 8!:w<jK! $N AH9g $; : : : : : : : : : : : : : : : : 7 2.5 E}9g %a %G %# %" =hM} $N <oN‘ : : : : : : : : : : : : : : : : : : : : : : : : : : : : 11 3.1 1GA|FbMF $r 9MN8 $7 $? E}9g %a %G %# %" =hM} $K $h $k :w0zIU $1 <jK! $N 35MW : : : : : : 19 3.2 <+A38@8l=hM} $N 35MW !’ :w0z8uJd $N 8l5AB0@-2r@O : : : : : : : : : : : : : : : : 21 3.3 2hA|=hM} $N 35MW !’ 2hA|FCD’NL $K $h $k 2hA|FbMF $N 2r@O : : : : : : : : : : : : : 24 3.4 E}9g=hM} $N 35MW !’ :w0z8uJd $H 2hA| $N B0@- %l %Y%k$G $N BP1~ $r 3NG’ $7 $? BP1~IU $1 27 4.1 @\Hx<- $K CmL\ $7 $? ;zKk $N 8l5A2r@O $N Nc : : : : : : : : : : : : : : : : : : : : 34 4.2 J,N‘8lWCI= $N 3,AX9=B$ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 45 4.3 ;zKk $N 8l5AB0@-2r@O@-G= !J :F8=N( !K : : : : : : : : : : : : : : : : : : : : : : 49 4.4 ;zKk $N 8l5AB0@-2r@O@-G= !J E,9gN( !K : : : : : : : : : : : : : : : : : : : : : : 49 5.1 ?’IQEYJ,I[ $H ?’6&5/IQEYJ,I[ $N J[JLG=NO $N :90[ : : : : : : : : : : : : : : : : 53 5.2 NN0hJ,3d $K $h $k 2hA|FbMF $N 2r@O : : : : : : : : : : : : : : : : : : : : : : : : 55 5.3 NN0hJL2hA|FCD’NL2r@O $K $h $k F10l?MJ* !& >lLLDI@W : : : : : : : : : : : : : : 56 5.4 %+%C %H 8!=P@-G= !’ :F8=N( $H E,9gN( $N 4X78 : : : : : : : : : : : : : : : : : : : 60 5.5 H - S m 6u4V $K $* $1 $k H)?’NN0h $N J,I[ : : : : : : : : : : : : : : : : : : : : : : 62 5.6 3F %7 %g %C %H J,N‘ $K B0$9$k2hA| $N Nc : : : : : : : : : : : : : : : : : : : : : : : 64 5.7 %? %$ %H %k ;zKk $N =P8= $K H< $& %( %C %8 6/EY $N AjBPE*JQ2= : : : : : : : : : : : : : 65 5.8 4iNN0h $r 4p=‘ $H $7 $? F,ItNN0h $H F9BNNN0h $N 7hDj : : : : : : : : : : : : : : : : 66 5.9 @_Dj>lLL $K B0$9$k;vNc !J 1 !K : : : : : : : : : : : : : : : : : : : : : : : : : : 67 5.10 @_Dj>lLL $K B0$9$k;vNc !J 2 !K : : : : : : : : : : : : : : : : : : : : : : : : : : 68 5.11 4iNN0h $r 4p=‘ $H $7 $? F,It !& F9BN !& GX7JNN0h7hDj $N Nc : : : : : : : : : : : : : 69 5.12 >lLL?dDj<B83 $N N‘;wEYI>2A>r7o : : : : : : : : : : : : : : : : : : : : : : : : 71 5.13 %7 %g %C %H J,N‘@-G= : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 72 5.14 >lLL?dDj@-G= $H ;vNc $N 5,LO !J N‘;wEY:G>e0L $N @5EzN( !K : : : : : : : : : : : : 76 5.15 >lLL?dDj@-G= $H ;vNc $N 5,LO !J N‘;wEY>e0L 3 ;vNcCf2aH>?t $N @5EzN( !K : : : : 76 5.16 N‘;wEY>e0L n 0L@5EzN( !J 3U5D95<< !’ ?MJ* $J $7 !$ %R %9 %H%0 %i %‘ !K : : : : : : : 77 5.17 N‘;wEY>e0L n 0L@5EzN( !J 3U5D95<< !’ ?MJ* $J $7 !$ %3 %j %m %0 %i %‘ !K : : : : : : : 77 5.18 N‘;wEY>e0L n 0L@5EzN( !J 3U5D95<< !’ ?MJ* $"$j !$ %R %9 %H%0 %i %‘ !K : : : : : : : 78 5.19 N‘;wEY>e0L n 0L@5EzN( !J 3U5D95<< !’ ?MJ* $"$j !$ %3 %j %m %0 %i %‘ !K : : : : : : : 78 5.20 N‘;wEY>e0L n 0L@5EzN( !J 3U5D95<< !’ Am9g !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : 79 5.21 N‘;wEY>e0L n 0L@5EzN( !J 3U5D95<< !’ Am9g !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : 79 5.22 N‘;wEY>e0L n 0L@5EzN( !J 9q2q5D>l !’ ?MJ* $J $7 !$ %R %9 %H%0 %i %‘ !K : : : : : : : 80 5.23 N‘;wEY>e0L n 0L@5EzN( !J 9q2q5D>l !’ ?MJ* $J $7 !$ %3 %j %m %0 %i %‘ !K : : : : : : : 80

?^ L\ <! vii 5.24 N‘;wEY>e0L n 0L@5EzN( !J 9q2q5D>l !’ ?MJ* $"$j !$ %R %9 %H%0 %i %‘ !K : : : : : : : 81 5.25 N‘;wEY>e0L n 0L@5EzN( !J 9q2q5D>l !’ ?MJ* $"$j !$ %3 %j %m %0 %i %‘ !K : : : : : : : 81 5.26 N‘;wEY>e0L n 0L@5EzN( !J 9q2q5D>l !’ Am9g !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : 82 5.27 N‘;wEY>e0L n 0L@5EzN( !J 9q2q5D>l !’ Am9g !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : 82 5.28 N‘;wEY>e0L n 0L@5EzN( !J JsF;2q8+>l !’ ?MJ* $J $7 !$ %R %9 %H%0 %i %‘ !K : : : : : 83 5.29 N‘;wEY>e0L n 0L@5EzN( !J JsF;2q8+>l !’ ?MJ* $J $7 !$ %3 %j %m %0 %i %‘ !K : : : : : 83 5.30 N‘;wEY>e0L n 0L@5EzN( !J JsF;2q8+>l !’ ?MJ* $"$j !$ %R %9 %H%0 %i %‘ !K : : : : : 84 5.31 N‘;wEY>e0L n 0L@5EzN( !J JsF;2q8+>l !’ ?MJ* $"$j !$ %3 %j %m %0 %i %‘ !K : : : : : 84 5.32 N‘;wEY>e0L n 0L@5EzN( !J JsF;2q8+>l !’ Am9g !$ %R %9 %H%0 %i %‘ !K : : : : : : : : 85 5.33 N‘;wEY>e0L n 0L@5EzN( !J JsF;2q8+>l !’ Am9g !$ %3 %j %m %0 %i %‘ !K : : : : : : : : 85 5.34 N‘;wEY>e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $J $7 !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : 86 5.35 N‘;wEY>e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $J $7 !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : 86 5.36 N‘;wEY>e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $"$j !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : 87 5.37 N‘;wEY>e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $"$j !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : 87 5.38 N‘;wEY>e0L n 0L@5EzN( !J K!Dn !’ Am9g !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : : 88 5.39 N‘;wEY>e0L n 0L@5EzN( !J K!Dn !’ Am9g !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : : 88 5.40 N‘;wEY>e0L n 0L@5EzN( !J %9 %? %8 %*!’ ?MJ* $"$j !$ %R %9 %H%0 %i %‘ !K : : : : : : : 89 5.41 N‘;wEY>e0L n 0L@5EzN( !J %9 %? %8 %*!’ ?MJ* $"$j !$ %3 %j %m %0 %i %‘ !K : : : : : : : 89 5.42 >lLL?dDj@-G= !J 3U5D95<< !’ ?MJ* $J $7 !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : : 90 5.43 >lLL?dDj@-G= !J 3U5D95<< !’ ?MJ* $J $7 !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : : 90 5.44 >lLL?dDj@-G= !J 3U5D95<< !’ ?MJ* $"$j !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : : 91 5.45 >lLL?dDj@-G= !J 3U5D95<< !’ ?MJ* $"$j !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : : 91 5.46 >lLL?dDj@-G= !J 3U5D95<< !’ Am9g !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : : : : 92 5.47 >lLL?dDj@-G= !J 3U5D95<< !’ Am9g !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : : : : 92 5.48 >lLL?dDj@-G= !J 9q2q5D>l !’ ?MJ* $J $7 !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : : 93 5.49 >lLL?dDj@-G= !J 9q2q5D>l !’ ?MJ* $J $7 !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : : 93 5.50 >lLL?dDj@-G= !J 9q2q5D>l !’ ?MJ* $"$j !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : : 94 5.51 >lLL?dDj@-G= !J 9q2q5D>l !’ ?MJ* $"$j !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : : 94 5.52 >lLL?dDj@-G= !J 9q2q5D>l !’ Am9g !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : : : : 95 5.53 >lLL?dDj@-G= !J 9q2q5D>l !’ Am9g !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : : : : 95 5.54 >lLL?dDj@-G= !J JsF;2q8+>l !’ ?MJ* $J $7 !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : 96 5.55 >lLL?dDj@-G= !J JsF;2q8+>l !’ ?MJ* $J $7 !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : 96 5.56 >lLL?dDj@-G= !J JsF;2q8+>l !’ ?MJ* $"$j !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : 97 5.57 >lLL?dDj@-G= !J JsF;2q8+>l !’ ?MJ* $"$j !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : 97 5.58 >lLL?dDj@-G= !J JsF;2q8+>l !’ Am9g !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : : : 98 5.59 >lLL?dDj@-G= !J JsF;2q8+>l !’ Am9g !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : : : 98 5.60 >lLL?dDj@-G= !J K!Dn !’ ?MJ* $J $7 !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : : : : 99 5.61 >lLL?dDj@-G= !J K!Dn !’ ?MJ* $J $7 !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : : : : 99 5.62 >lLL?dDj@-G= !J K!Dn !’ ?MJ* $"$j !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : : : : 100 5.63 >lLL?dDj@-G= !J K!Dn !’ ?MJ* $"$j !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : : : : 100

?^ L\ <! viii 5.64 >lLL?dDj@-G= !J K!Dn !’ Am9g !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : : : : : : : 101 5.65 >lLL?dDj@-G= !J K!Dn !’ Am9g !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : : : : : : : 101 5.66 >lLL?dDj@-G= !J %9 %? %8 %*!’ ?MJ* $"$j !$ %R %9 %H%0 %i %‘ !K : : : : : : : : : : : : 102 5.67 >lLL?dDj@-G= !J %9 %? %8 %*!’ ?MJ* $"$j !$ %3 %j %m %0 %i %‘ !K : : : : : : : : : : : : 102 6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !J ?MJ*L>;l !] ?MJ*A| !K : : : : : : 105 6.2 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !J >l=j !& AH?%L>;l !] >lLL !K : : : 106 6.3 ?MJ*:w0zIU $1 @5EzN( !J 1 0LN( !$;zKkB0@- !’ @5Ez !K : : : : : : : : : : : : : : : 109 6.4 ?MJ*:w0zIU $1 @.8yN( !J 1 0LN( !$;zKkB0@- !’ @5Ez !K : : : : : : : : : : : : : : : 109 6.5 ?MJ*:w0zIU $1 @5EzN( !J 1 0LN( !$;zKkB0@- !’ 2r@O7k2L !K : : : : : : : : : : : : 110 6.6 ?MJ*:w0zIU $1 n 0L@.8yN( !J 1 0LN( !$;zKkB0@- !’2r@O7k2L !K : : : : : : : : : 110 6.7 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J A4BN!$;zKkB0@- !’ @5Ez !K : : : : : : : : : : 111 6.8 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J A4BN!$;zKkB0@- !’ 2r@O7k2L !K : : : : : : : : 111 6.9 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 3U5D95<< !’ ?MJ* $J $7 !$;zKkB0@- !’ @5Ez !K : : 112 6.10 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 3U5D95<< !’ ?MJ* $"$j !$ ;zKkB0@- !’ @5Ez !K : : 112 6.11 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 3U5D95<< !’ ?MJ* $J $7 !$;zKkB0@- !’ 2r@O7k2L !K 113 6.12 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 3U5D95<< !’ ?MJ* $"$j !$ ;zKkB0@- !’ 2r@O7k2L !K 113 6.13 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 9q2q5D>l !’ ?MJ* $J $7 !$;zKkB0@- !’ @5Ez !K : : 114 6.14 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 9q2q5D>l !’ ?MJ* $"$j !$ ;zKkB0@- !’ @5Ez !K : : 114 6.15 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 9q2q5D>l !’ ?MJ* $J $7 !$;zKkB0@- !’ 2r@O7k2L !K 115 6.16 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 9q2q5D>l !’ ?MJ* $"$j !$ ;zKkB0@- !’ 2r@O7k2L !K 115 6.17 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J JsF;2q8+>l !’ ?MJ* $J $7 !$;zKkB0@- !’ @5Ez !K 116 6.18 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J JsF;2q8+>l !’ ?MJ* $"$j !$ ;zKkB0@- !’ @5Ez !K 116 6.19 >lLL :w0z IU $1 >e0L n 0L@5 EzN( !J JsF;2q 8+ >l !’ ?MJ* $J $7 !$ ;z Kk B0@- !’ 2r@O 7k 2L !K 117 6.20 >lLL:w 0z IU $1 >e0L n 0L@5Ez N( !J JsF;2q 8+>l !’ ?MJ* $"$j !$ ;zKk B0 @- !’ 2r @O7k 2L !K 117 6.21 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $J $7 !$;zKkB0@- !’ @5Ez !K : : : : 118 6.22 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $"$j !$ ;zKkB0@- !’ @5Ez !K : : : : 118 6.23 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $J $7 !$;zKkB0@- !’ 2r@O7k2L !K : : 119 6.24 >lLL:w0zIU $1 >e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $"$j !$ ;zKkB0@- !’ 2r@O7k2L !K : : 119

I= L\ <! ix I= L\ <! 3.1 %F %l %S 1GA|Cf $K B8:_$9$k %F %- %9 %H >pJs : : : : : : : : : : : : : : : : : : : : 21 3.2 @\Hx<- $K $h $k 8l44 $N 8l5A $N JQ2= $N Nc : : : : : : : : : : : : : : : : : : : : : : 23 3.3 MM !9 $J 2hA|FCD’NL : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 25 4.1 %F %l %S %K%e !< %9 $K =P8=$9$k;zKk $N <oN‘ $H HfN( : : : : : : : : : : : : : : : : : 31 4.2 8l5AB0@-JLL>;l<-=q $N :n@. $K MQ $$ $?%F %- %9 %H %3 !<%Q %9 : : : : : : : : : : : : 35 4.3 %3 !<%Q %9 $+$i $N ?MJ*L>;lCj=P>r7o : : : : : : : : : : : : : : : : : : : : : : : 36 4.4 Cj=P $5 $l $? ?MJ*L>;l !J >e0L 73 7o !K : : : : : : : : : : : : : : : : : : : : : : 37 4.5 8lWC3HD% $K MQ $$ $? 35G0<-=q $N 5,LO : : : : : : : : : : : : : : : : : : : : : : : 37 4.6 <}=8 $5 $l $? ?MJ*L>;l $N 8lWC $N ?d0\ : : : : : : : : : : : : : : : : : : : : : : : 38 4.7 %3 !<%Q %9 $+$i $N >l=j !& AH?%L>;lCj=P>r7o : : : : : : : : : : : : : : : : : : : 39 4.8 >l=j !& AH?%L>;lCj=P $K ?MJ*L>;l $, :.F~$9$kNc : : : : : : : : : : : : : : : : : 39 4.9 Cj=P $5 $l $? >l=j !& AH?%L>;l !J >e0L 100 7o !K : : : : : : : : : : : : : : : : : : 40 4.10 <}=8 $5 $l $? >l=j !& AH?%L>;l $N 8lWC $N ?d0\ : : : : : : : : : : : : : : : : : : : 41 4.11 %3 !<%Q %9 $+$i $N ;~AjL>;lCj=P>r7o : : : : : : : : : : : : : : : : : : : : : : : 42 4.12 <}=8 $5 $l $? ;~AjL>;l $N 8lWC $N ?d0\ : : : : : : : : : : : : : : : : : : : : : : : 42 4.13 Cj=P $5 $l $? ;~AjL>;l !J >e0L 99 7o !K : : : : : : : : : : : : : : : : : : : : : : 43 4.14 F| K\ 8l 7A BV AG 2r @O %7 %9 %F%‘ JUMAN I8=‘ <- =q Cf $N8G M- L> ;l !& ;~ Aj L> ;l $N8l WC ?t 44 4.15 ;zKk2r@O7k2L !J ?MJ* !K : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 48 4.16 ;zKk2r@O7k2L !J >l=j !& AH?% !K : : : : : : : : : : : : : : : : : : : : : : : : : 48 4.17 ;zKk2r@O7k2L !J ;~Aj !K : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 48 4.18 ;zKk $N 8l5AB0@-2r@O<B83 $N 8mEz $H 1L $l $N 860x : : : : : : : : : : : : : : : : : 50 5.1 NN0hKh $N FbMF?dDj : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 56 5.2 2hA| $N %G %# %8 %? %k 2= $N :] $N =t>r7o : : : : : : : : : : : : : : : : : : : : : : : 59 5.3 @_Dj>lLLKh $N ;vNc?t : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 66 5.4 <B83 $K MQ $$ $? 2hA|FCD’NL : : : : : : : : : : : : : : : : : : : : : : : : : : : : 70 5.5 %7 %g %C %H J,N‘<B83 $N 7k2L : : : : : : : : : : : : : : : : : : : : : : : : : : : : 72 5.6 <B837k2L $K 8+ $i $l $k 798~ !J N‘;wEY>e0L@5EzN( $G 8+ $? >l9g !K : : : : : : : : : 75 5.7 <B837k2L $K 8+ $i $l $k 798~ !J >lLL?dDj@-G= $G 8+ $? >l9g !K : : : : : : : : : : : : 75

Bh 1 >O =xO@ 1.1 8&5f $N GX7J 6aG/ $NEE5$DL ?. 5;=Q $NHtLvE* $J H/E8 $K H< $$!$ J|Aw G^ BN $N B?MM 2= $d B? %A %c %s %M %k 2= $, ?J9T $7 !$ ;kD0<T $K Ds6! $5 $l $k 1GA|NL $O Ce<B $K A}2C $7 $F $$ $k !% $3$N $h $& $J A}2C $r GX7J $H $7 !$ %3 %s %F %s %D ITB- $r Jd $& $?$a$N :FMxMQ $d !$;kD0<T $K $h $kHVAH A*Br $N $? $a$N8!:w $r 9MN8 $7 $F !$ 1G A| $r @0M} $7 $F C_@Q $9$kI, MW $, 5^B. $K 9b $^ $C $F$$$k!% <l $K !$ %K %e !<%9 HV AH $O !$ $= $NFb MF $N=E MW @- $H Mx MQ 2A CM $N4Q E@ $+ $i !$ :w 0z IU $1 $r 9T$& 2A CM $, 9b $$!% $7 $+ $7 !$:w0zIU $1 :n6H $N BgH> $O !$J|AwBfK\ $d <h:‘ %a %b $r Mj $j $K ?M<j $G 9T$C $F$$ $k $N $, 8=>u $G $" $j !$ IUM?C10L $b 0lHLE* $K$O OC BjC10L $N Bg;( GD $J$b$N $G $7 $+ $J $$ !% $=$N$?$a !$;~ !9 9o !9 A} $( B3 $1 $k >pJs $K BP$9$kB.Js@- !$ $= $7 $F !$OCBj $h$j$b :Y $+ $$ C10L $G$N $-$a :Y $+ $J 8!:wMW5a $K 1~ $( $k $?$a $K $b !$ %K%e !< %91GA| $X$N :w0zIU $1 $N <+F02= $, 5a $a $i $l $F $$ $k !% $3$N $h $& $J MW@A $r <u $1!$ 6aG/!$1GA| $X$N <+F0:w0zIU $1$K 4X$9$k8&5f $, @9 $s$K 9T $o $l $F $$ $k !% $=$N <B8=<jCJ $H $7 $F !$=>Mh $N 2h A|G’<1 $K $h $k@5 96K! $G$O$J $/ !$ $$ $o$f $kE}9g %a %G %# %" =h M}!$ $D $^ $jMM!9 $J %a %G %# %" $r E}9g E* $K =hM} $9 $k<j K! $K $h$k $b $N $, 1990 G/Be Cf :" 0J 9_ FC $K CmL\ $5 $l $k $h $& $K$J $C $? !% $= $N GX7J $H $7 $F $O !$ 1980 G/Be0J 9_ $N 7W;;5! $K $h $k=hM}G= NO $NHt LvE* $J 8~>e $K H<$$ !$=>Mh $O 7W;;NLE* $K Hs8=<BE* $H $_$J$5 $l $F $$$? =hM} $, 2DG= $K$J $j !$ J#?t %a %G %# %" $r E}9gE* $K 07 $& M>M5 $, $G $-$?$3 $H$d !$3F %a %G %# %" C1BN $G$N =hM} $K BP$9$k<jK!E*8B 3& $, 8+ $($F$-$?$3$H $, 5s $2 $i$l $k $@ $m $& !% ?M4V $K $h $k 303& $N G’<1 $, $$ $o$f $k 8^46 $+$i Am 9g E* $K 9T $o $l $k $3 $H$r 9M $($F $b !$J#?t %a %G %# %" $+$i $N >pJs $r E}9gE* $K MxMQ$9$k $3 $H$N MxE@ $O Bg $-$$ !% $3 $l$i$N 8&5f $NB?$/ $O%F %- %9 %H Cf $N8l $N=P8= $d !$ =P 8= IQ EY $dOCBj Cf $NAjBP E* $J !V DA $7 $5 !W $r 4p=‘ $K $7 $? E}7WE* $J :w0z $N Cj=P $r 9T $& C1=c $J <jK! $G$" $k !%B>J} !$2? $i $+ $N <jCJ $G =q $- 2< $7 $?%F%- %9 %H $K BP$9$kA4J88!:wE*<jK! $G 8!:w $r 9T $$ !$ $=$b$=$b :w0zIU $1$r 9T $o$J $$ <jK!$9 $i B8:_$9$k !% $3 $l $i $N <jK! $O Hf3SE* C1=c $K <B8=2DG= $G$" $j !$ $=$N E@ $K $*$$ $F $O <BMQE* $G$" $k !% $7 $+ $7 !$1GA| %G !<%? %Y !< %9 $H $7 $F =EMW $G$" $k $O$:$N !$:w0z $H 2hA|FbMF $H$N 6qBNE* $J BP 1~ $r I, $: $7 $b 5!9=E* $K$O J]>Z $7 $F $$$J$$ !% 1

1.2 8&5f $N L\E* $H 0U5A 2 1.2 8&5f $N L\E* $H 0U5A $3$N $h $& $K !$2hA| $H%F%- %9 %H $N E}9g=hM} $r kp$C $F$$ $k :w0zIU $1 <jK! $N B?$/ $O !$2hA| $K %F%- %9 %H $+ $i F@ $i $l $k >pJs $r C1=c $K IUM? $7 $F $$ $k $K 2a $. $J $$ !%$^ $? !$6qBNE* $J 2hA|FbMF $H :w0z $H $N BP1~ $r 9MN8 $7 $? <jK! $G$" $C $F$b !$?MJ* $N 4i $J $I !$FCDj $N ;vJ* $N$_ $r BP>] $H $7 $? $b$N $, <gN. $G$" $k !% K\8&5f $G $O !$ $3$N$h $& $J =>Mh $N :w0zIU $1 <jK! $N LdBjE@ $r $U$^ $($F !$F|K\8l %F %l %S %K%e !< %91GA| $K $*$$ $F !$1GA|Cf $K 4^$^ $l $k 2hA|>pJs $H $= $l$K IU?o$9$k %F %- %9 %H >pJs $N APJ} $r E}9g E* $K MxMQ $7 $? E}9g %a %G %# %" =hM} $K $h $k :w0zIU $1 $N <+F02= $r L\;X $7 $? !%C1=c $G$O$" $k $, <BMQ E* $J =>Mh<jK! $H $O 0[ $J $k<jK! $K $h$j !$ 2hA|FbMF $H 6qBN E* $K BP1~ $7 $? :w 0z $r$" $i$+ $8 $a IU M? $7 $F $* $/0U5A $H $7 $F$O !$<g $K 0J2< $N 2 E@ $, 5s $2 $i $l $k !% 1. KDBg $J NL $N1GA| $K BP $9$k8! :w 7k 2L $N 9J $j9~ $_ $d MWLs $, =EMW $J 2]Bj $H $J$C $F $* $j !$ MM!9 $J Ds<( <j K! $, 8!F$ $5 $l $F$$ $k $, [102, 144, 152, 166] !$ :G =i $N8!:w 7k2L $= $N$b $N $r$h$j @:A*$9$k $3 $H $, $G $- $k !% 2. 6q BN E* ;v >] $K 4X $9 $k 2h A| $H$$ $& $h $j $O !$ 1G A| Cf $NOCBj $= $N $b $N $K 6=L# $, $" $k0l HL Mx MQ <T $r BP>] $H $7 $? %G !<%? %Y!<%9 $K $* $$ $F $O !$ I, $: $7 $b 6qBN E* ;v J* $, 8!:w 7k 2L $N2hA| Cf $K B8:_ $9$k I, MW $O$J$$!% $7 $+ $7 !$ 1G A| $N:FMx MQ $dJT=8 $r 9T $& @= :n <T $r BP>] $H$9$k>l 9g $K $*$$ $F $O !$8zN(E* $K 6qBNE*;v>] $, B8:_$9$k2hA| $r 8!:w $G $- $k !%

1.3 K\O@J8 $N 9=@. 3 1.3 K\O@J8 $N 9=@. K\O@J8 $G$O !$$^ $: Bh 2 >O $K $*$$ $F 8!:w $H :w0zIU $1$r Cf?4 $K 1GA| %G !<%?%Y!< %95Z $S !$:w0zIU $1 $N <B8=<jK! $H$J $k E}9g %a %G %# %" =hM} $K 4X $7 $F !$3F !9 4pACE*;v9‘ $d 4XO"8&5f $J $I $K $D$$$F =R $Y $k !% $=$N 8e !$Bh 3 >O $K $*$$ $F Ds0F<jK! !$ $9 $J$o $A !$1GA|FbMF $r 9MN8 $7 $? E}9g %a %G %# %" =hM} $K $h $k :w 0z IU $1 $N 35 MW $r >R 2p $7 !$B3$/ Bh 4 >O 5Z $S Bh 5 >O $K $* $$$F !$ $=$N <B 8= >e I, MW $H$J $k !$ :w0z 8u Jd $N %F %- %9 %H $N 8l5A B0 @- 2r @O 5Z $S 2hA| FC D’ NL $K 4p $E $/2h A| Fb MF 2r @O $K $D$$ $F >\=R $7 !$ <B:] $N%K %e !< %91GA| $X$N E,MQ $r DL $8 $F I>2A $r 9T $& !%Bh 6 >O $K $*$$ $F $O !$Bh 4 >O5Z $S Bh 5 >O $N =hM} $N 7k2L $r $& $1 $? !$<B:] $N :w0zIU $1 $N 7k2L $r <($9 !% $= $7 $F :G8e $K !$Bh 7 >O $K $*$$ $F 7kO@ $H :#8e $N 2]Bj $r $^ $H$a $k !%

Bh 2 >O 1GA| %G !< %? %Y !< %9 $H E}9g %a %G %# %" =hM} K\>O $G $O !$$^ $: 0lHLE* $J 1GA| $N Dj5A $H 9=@. $K $D$$$F =R $Y$?$" $H !$4{B8 $N 1GA|8!:w<jK! $N D9=j $H C;=j $r !$Ld9g $; $H %G !<%? I=8= $N 7A<0 $G J,N‘ $7 $F >R2p$9$k!%99 $K K\8&5f $G A0Ds $H $9$k 5-9f $K $h $k 2hA| $X$N :w0zIU $1$r !$5-9f $N <oN‘ $K J, $1 $F >R2p$9$k!% 2.1 1GA| $N Dj5A $H 9=@. K\ @a $G $O !$ 1G A| $NDj 5A $r9T $C $?8e $K !$ 0l HL E* $J9= @. $r2h A| E* 4Q E@ 5Z $S Fb MF E* 4Q E@ $+ $i =R $Y$k !% 2.1.1 1GA| $N Dj5A K\O@ J8 $G $O !$ ?^ 2.1 $K <( $9 $h $& $K !$ 2h A| $H F14| $7 $F J|Aw $5 $l $k2; @<!$ J8 ;z J| Aw $J $I $r A4 $F 4^ $s$@ %^ %k%A %a %G %# %" %G !<%? $N =89gBN $r 1GA| $H 8F $V !% ?^ 2.1: 1GA| $N 9=@.MWAG 4

2.1 1GA| $N Dj5A $H 9=@. 5 2.1.2 1GA| $N 9=@. $3$3$G$O !$1GA| $N 0lHLE* $J 9=@. $r 2hA|E*4QE@5Z $S FbMFE*4QE@ $+$i =R $Y $k !% 1GA| $N 2hA|E*9=@. 0lHL $K 1GA| $O !$?^ 2.2 $K <($9 $h $& $J 2hA|E*3,AX $K $h$j 9=@. $5 $l $F $$ $k !% ?^ 2.2: 1GA|$N2hA|E*9=@. MQ8l $N Dj5A 0J2< $K !$?^ 2.2 Cf $K <( $7 $? MQ8l $N Dj5A $r 9T $& !% � %U %l !<%‘ !J F rame !K 1G A| $r 9= @. $9 $k :G >. C1 0L$N @E ;_ 2h A| !%F| K\ $G %" %J %m %0 CO >e GH J| Aw $K :N MQ$5 $l $F $$ $k NTSC J|AwJ}<0 $N%F %l %S 1GA| $O !$KhIC 30 Kg $N%U %l !< %‘ $+$i 9=@.$5 $l $k !% � %7 %g %C %H !J Shot !K 2hA| E* $K O"B3 $J %U %l !<%‘ $N=89g !% DL >o $N %F %l %S 1G A| Cf $K $O !$ JT =8 $d%+ %a %i $N@Z $jBX $( $J $I $N 2hA| I=8= >e $N A‘:n $K$h$j !$ IT O" B3 E@ $, B8:_ $9 $k!% $3$N$h $& $J ITO" B3 E@ $r %+ %C %H !J Cut !K $H 8F $V !%K\8&5f $G$O !$ %7 %g %C %H $r :w0zIU $1 BP>] $N :G>.C10L $H $9 $k !% � %7 !< %s !J Scene !K %7 %g %C %H $N =89g !%2hA|E* %7 !< %s $H FbMFE* %7 !< %s$, B8:_$9$k !% { 2hA|E* %7 !< %s !J Graphical Scene !K 2hA|E* $K N‘;w $7 $? %7 %g %C %H $N =89g!% { FbMFE* %7 !< %s !J Semantic Scene !K FbMFE* $K N‘;w $7 $? %7 %g %C %H $N =89g!%DL>o !$0l $D 0J>e $N 2hA|E* %7 !< %s $r Jq4^$9$k!%

2.1 1GA| $N Dj5A $H 9=@. 6 1GA| $N FbMFE*9=@. 1G A| $NFb MF E* 9= @. $O !$ $= $N1G A| $NB0 $9 $k %8 %c %s%k $K$h $j0[ $J $C $?FC D’ $r <( $9 !% $$ $o $f$k %[!< %‘ %S %G %* Ey $r MQ $$ $F 8D?M $G ;#1F $7 $? 1GA| $J $I !$1GA|I=8=>e $" $k$$ $O JT=8>e $N <+M3EY $, 9b $$ $b$N $[ $I $=$N %8%c %s%k$K 6&DL $7 $? FCD’ $r 8+=P $9 $3 $H $O Fq $7 $$ !% $7 $+ $7 !$ @l Lg 2H $K $h$k;#1F!$ JT=8 !$9=@. $H $$ $C $? ?ME*MW0x $K $h $k$b $N$N $[ $+ !$;#1F>l=j!$5!:‘!$J|Aw;~4V $K $h $k @)Ls $J $I $b 2C $o $j !$ B?$/ $N%F %l%S 1GA| $K $*$$ $F Hf3SE*9b $$ 6&DL@- $, 8+ $i $l $k [160] !% <l $K K\8&5f $G <g $K 07 $& %K%e!< %91GA| $K $*$$ $F $O !$B?$/ $N >pJs $r C;;~4V $K 4J7i $K$+ $D E*3N $K EA $( $k $H $$ $& HVAH $N @-<A>e !$B?4t $K$o $? $k OCBj $r 07 $$ $J $, $i $b !$Hs>o $K 2h0lE* $J 9=@. $, 8+ $i$l $k$3$H$, CN $i$l $F $$ $k [31, 133, 167] !%?^ 2.3 $K !$<B:]$N 15 J, 4V$N A4 9q HG%K%e !< %9 HVAH $N FbMFE*9=@. $r J,@O $7 $? 7k2L $r <($9 !% FbMFE* %7 !< %s $O 0l$D0J>e $N 2hA|E* %7 !< %s$+$i $J $j !$ OCBj $O 0l$D0J >e $N FbMFE* %7 !< %s $+$i $J $k !%$^ $? !$OCBj $N @hF, $K$O %9 %? %8 %*$G%-%c %9 %? $, %K%e !< %9FbMF $r >R2p$9$k %-%c %9 %? %7 !< %s$, $[ $\ 3N<B $K B8:_ $7 !$OCBj6-3& $r 8!=P$9$k $?$a $N M-NO $J <j $,$+ $j $H$J $k !% ?^ 2.3: 1GA|$NFbMFE*9=@. $3$N Nc $+$i $b L@ $i$+ $J $h $& $K !$FbMFE*9=@. $O 2hA|E*FCD’ $H ?<$$4X $o $j $r $b $A !$FC $K ?M4V $K $h $k ?M4V $N$?$a$N J|Aw $G$" $k 0J>e !$2hA|Cf $N ?MJ* $K 4X$9$kFCD’NL $O FbMFE*9=@. $r GD0.$9 $k $& $($G Hs>o $K =EMW $G$" $k !%

2.2 1GA| %G !< %? %Y !< %9 $K$* $1 $k8!:w $H :w0zIU $1 7 2.2 1GA| %G !< %? %Y !< %9 $K$* $1 $k8!:w $H :w0zIU $1 2.2.1 2hA|8!:w K\ @a $G$O !$MM !9 $J 2h A| 8! :w <j K! $r >R 2p$9 $k !%6q BN E* $K $O !$?^ 2.4 $K <($9 $h $& $K !$Ld9g$;$H %G !<%? $, 3F !9 2hA| $G$" $k $+ !$ $" $k$$ $O Cj>]2=$5 $l $? 5-9f $G $" $k $+$K J, $1!$ 3F !9 $K $h $kLd 9g $;$H %G !<%? I=8= $N FCD’ $K $D$$$F =R $Y $k !% $3$3 $G 5-9f $H$O !$2hA| $K BP $7 $F 2? $i $+ $N Cj>]2= $r $O$+ $C $?$b$N $G !$FCD’ $r I=$9 $h $& $J ?tCM $d%F %- %9 %H $K $h $k I=8= $N$3 $H$G$" $k !% ?^ 2.4: Ld9g $; $H %G !< %?$N 7A<0 $K$h $k8!:w<jK! $N AH9g $; 0J2< $K 3F !9 $N FCD’ $K $D$$$F =R $Y $k !% 2hA| $K$h $k Ld9g $; � Cj>]E*5-9f $G$O I=8= $7 $K $/ $$ Ld9g $; $K E,@Z 46@- E* FC D’ $d !$ J# ;( $J 7A>u $J $I $K $h$kD> @\ $NLd9g $; $, 2DG= $@ $, !$ 0l J} $G Cj>] E* 5- 9f $G I=8= $G $- $k>l9g $K$O F~NO:n6H $, HQ;( $K $J $k !% � 8!:wBP>] $K 4X$9$k6qBNE* $J 2hA|E*CN<1 $, $" $k >l9g $K M-8z 8! :w BP >];v J*$N 0lIt $^$? $O A4 BN$N 2hA| $, 4{ $K 8! :w <T$N <j 85 $K $" $k >l 9g [124, 139] $d !$ %9 %1%C %A$J $I $K $h$j 4JC1 $K I=8= $G $- $k>l9g [113] $K M-8z $G$" $k !% 5-9f $K$h $k Ld9g $; � Cj>]E*5-9f $K $h $k Ld9g $; $, 2DG= J#;( $J 7A>u $J $I !$6qBNE* $J 2hA|E*FCD’ $r >\ $7 $/;XDj $G $-$J$$ >l9g $K M-8z $G$" $k !% � 5-9f $N Cj>]2= $N DxEY $K $h$j I=8= $N :9 $r 5[<} $7 $? Ld9g $; $, 2DG= $? $H $( $P %F %- %9 %H $K $h$kLd 9g $; $N>l9g!$ 35 G0 <- =q $dN‘5A 8l <- =q $NMxMQ $K $h$j !$ Ld 9g $; $N I=8= $N :9 $r 5[<}2DG= $G$" $k !%

2.2 1GA| %G !< %? %Y !< %9 $K$* $1 $k8!:w $H :w0zIU $1 8 � N‘;w2hA|8!:w $K ITE, 8!:w BP >] ;v J* $N2h A| $, $" $i $+ $8 $a 8! :w <T $N<j 85 $K$"$k>l 9g $d !$ 5- 9f $K$h$kI= 8= $, :$ Fq $J >l9g $K$O ITE, $G$" $k !% 2hA| $K$h $k %G !< %? I=8= � A0=hM} $, ITMW 5-9f $K $h$k:w 0z $, ITMW $J$? $a !$ $= $N $? $a $NA0=h M} $, ITMW $G$" $k!% 0l J} $G !$ %G !<%?Kh $K Ld 9g$; 2h A| $H $N %Q %? !< %s %^%C %A %s%0 E* >H 9g $r 9T $&I,MW $, $" $k$?$a !$>H 9g $K ;~ 4V$r MW $9 $k !% � %G !<%?$N 0lHL2= $, :$Fq F10l ;v J* $K 4X $9 $k 8D BN :9 $d ;k E@ $N:9 $K$h$k0c $$ $r5[<} $7 $F 0l HL 2= $9 $k $? $a $K $O KDBg $J NL $N 3 <!85 %b %G %k$r $b$D I,MW $, $" $j !$ Hs8=<BE* $G$" $k !% 5-9f $K$h $k %G !< %? I=8= � >H9g;~4V $, 9bB. 2hA| $N%Q %? !< %s %^ %C %A %s %0 E*>H 9g $H 3S $Y $F !$ Cj >] 2= $5 $l $? 5-9f $K$h$k>H 9g $G $O !$ >H 9g $9$k>p Js NL $b>/ $J $/ !$ $^ $? !$ %O %C %7 %e $J $I $r MQ $$ $?9b B. >H 9g <j K! $bB8 :_ $9$k !% 0l J} $G !$ Cj>]E* 5- 9f $K$h$k:w0z $r @8@. $9$k $? $a $K !$ <j F0!$ <+ F0 $r Ld $o $:!$ 2? $i $+$N A0=h M} $, I, MW $H$J $k !% � %G !<%?$N 0lHL2= $, 2DG= 5-9f 2= $NCJ 3, $G Cj >] 2= $,$O $+ $i $l $F$$$k $N $G !$ F1 0l ;v J* $dN‘;w ;v J* $r 0lHL 2= $7 $F I= 8= $9 $k $3 $H $, 2DG= 2.2.2 5-9f $K$h $k2hA| $X$N :w0zIU $1 K\8&5f $G$O !$ <+ A38@8l $K $h $k6qBNE*;vJ* $N 8!:w $r <g4c $K $* $/ $?$a !$ 2.2.1 $G <h $j >e $2 $? Ld9g $; 5Z $S%G !<%? 7A<0 $N $& $A !$5-9f $K $h $k Ld9g $;!& %G !<%? I=8= $r :NMQ$9$k!% $= $3 $G !$2hA| $X$N :w0zIU $1 $N :] $K MxMQ$9$k5-9f $N <oN‘ $K $h$j J,N‘ $7 $F !$3F !9 $N FCD’ $H 3:Ev$9$k4{B8 $N :w0zIU $1 <jK! $N >R2p $r 9T $& !% 2hA|FCD’NL $K$h $k :w0zIU $1 $3 $3 $G $O !$ 2h A| FC D’ NL $K$h$k :w 0z IU $1$NFC D’ $HE, MQ Nc $K$D $$ $F=R $Y$k!% 2h A| FC D’ NL $H $O !$ 2h A| $+$i F@ $i $l $k ?’D4 $d F0 $- $J $I $N 6qBNE* $J ;vJ* $N G’<1 $r H< $o$J $$ FCD’NL $N$3 $H$H $7 !$9bEY $J G’<1 $K $h $k Cj>]2= $5 $l $? FCD’NL $O 4^ $a$J$$ !% $? $@ $7 !$?’6&5/IQEYJ,I[ $N$h $& $K !$Cj>]E* $G$O $" $k$b$N$N !$2? $i$+ $N 7A $G 9= B$>pJs $r J]B8 $7 $? C1 =c $J FCD’ NL [116, 117, 141] $b Ds0F$5 $l $F $$ $k !%

2.2 1GA| %G !< %? %Y !< %9 $K$* $1 $k8!:w $H :w0zIU $1 9 FCD’ � <+F0:w0zIU $1 $, MF0W :w0z IU $1 $K MQ $$$k FC D’ NL $N<oN‘ $K $b$h$k $, !$ 86 ;O E* $J FCD’ NL $J $i $P !$ 9b B. $K $+$D<+F0 E* $K Cj=P2DG= $G$" $k !% � 46@-E*8!:w $H $N ?FOB@- 46@- E* I= 8= $H 2hA| FC D’ NL $H $O Hf3S E* ?F OB @- $, 9b$/ !$ Aj 8_ $N4X78 $, H=L@ $9 $l $P !$ 46 @- E* 8!:w $, <B8=2DG= $G$" $k !% � =@Fp $J N‘;w2hA|8!:w $, MF0W FC D’ NL F1;N$N N‘ ;w@- H= Dj $K $h $k !$ !V 2h A|!] 2hA| !W 8!:w$h$j$b =@ Fp $J N‘ ;w 2hA| 8! :w $, 2D G= $G$" $k !% � 6qBNE*;vJ* $N I=8= $, :$Fq 2hA|FCD’NL $N$_ $G 6qBNE*;vJ* $r I=8=$9$k $N $O :$Fq $G$" $k !% E,MQNc 0J>e $N FCD’ $+$i !$ $3$N <oN‘ $N :w0zIU $1$O !$6qBNE*;vJ* $K $h $k 8!:w $h$j$b 46@-E*I= 8= $K $h$k8!:w [126] $d N‘;w2h A| 8!:w [113, 135] $J $I !$ $h $jD>46 E* $J 8!:w $K E, $7 $F $$$k !% 6q BN E* $K $O !$ 3( 2h %G !<%? %Y!< %9 [127] !$ >& I8 $d LfMM $N %G !<%? %Y!< %9 [124] $X$N E,MQNc $, 8+ $i $l $k!% 2;@<FCD’NL $K$h $k :w0zIU $1 $3$3$G$O !$2;@<FCD’NL $K $h $k :w0zIU $1 $N FCD’ $H E,MQNc $K $D$$$F =R $Y $k !% $3$3 $G 2;@<FCD’NL $H$O !$9bEY $J G’<1=hM} $r H< $o$J$: $K !$2;@< $+$i F@ $i $l $k <~GH?t %9 %Z %/ %H %k $d @<Lf $J $I $N FC D’NL $N$3 $H$G$" $k !% FCD’ � 2;@<G’<1 $r 9T $o $:$K 2;@< $+$i $N >pJs $r MxMQ2DG= 2;@<G’<1 $N @-G= $r 5$ $K $9 $k $3 $H$J $/ !$ 2;@<Cf $K 4^$^ $l $k >pJs $r D>@\MxMQ$9$k!% � 2;@<>pJs $K 8GM- $N FCD’ $r MxMQ2DG= CK@< $H =w@< $N 6hJL $K $h $kOC<T $N @-JLH=CG $d !$OC<TJ[JL $, 9T $( $k !% � 2hA|Cf $N ;vJ* $H $N BP1~ $, J]>Z $5 $l $J $$ 2;@<Cf $N >pJs $H <B:] $N 2hA|Cf $N ;vJ* $H$N BP1~ $O J]>Z$5 $l $F $$$J$$ !% E, MQ Nc 0J >e $NFC D’ $+ $i !$ $3 $N<o N‘ $N:w 0z IU $1 $O !$ FC Dj $N %-!< %o !< %I $N2; @< %l %Y %k $G$N8! =P $d !$ OC <T $NFC Dj $J $I $K E, $7 $F$$$k $H 8@ $($k!% 6q BN E* $K $O !$ 2; @< %9 %H %j !< %‘ Cf $+ $i 4? @< $d2; 3Z $J $I FC Dj $N 0U L# $r $b $D 2; @< $r8! =P $7 $F:w 0z IU $1$9 $k <j K! [107, 134] $d!$ OC <T !& @- JL FC Dj $K$h $k :w 0z IU $1 $X $N 1~ MQ !$ %- !< %o !< %I %9 %] %C %F %# %s %0$K $h $k 1G A| 8! :w $X $N E, MQ Nc [104, 149, 169, 181] $, 8+ $i $l $k !%

2.2 1GA| %G !< %? %Y !< %9 $K$* $1 $k8!:w $H :w0zIU $1 10 %F%- %9 %H $K $h $k :w0zIU $1 $3$3 $G $O !$ %F %- %9 %H $K $h$k:w0z IU $1 $N FCD’ $H E,MQ Nc $K $D$$ $F =R $Y$k!% $3 $3 $G%F %- %9 %H $H $O !$ 2hA|G’<1 $d 2;@< G’<1 $N 7k2L $r 4^ $a !$?tCM $K $h $kFC D’NL $G$O$J $/ !$ 2? $i$+ $N !V <+A38@8l !W $G I=8= $5 $l $? 35G0 $N$3 $H$G$" $k !% FCD’ � :w0z $N 9bEY $J Cj>]2= $, 2DG= <+A38@8l $H $$ $& 9bEY $K Cj>]E* $J 7A<0 $K $h$j I=8= $G $- $k !% � 6qBNE*;vJ* $K $h $k 8!:w $N <B8= $, 2DG= 6qBNE*;vJ* $K $h $kLd9g $; $, 2DG= $G$" $j !$ Hs>o $K <BMQE* $G$" $k !% � Cj>]2=;~ $N ;kE@ $N 8GDj Cj >]2= $N$?$a$N >pJs$N <h<NA*Br $N :] $N ;kE@ $K 8GDj$5 $l $? :w0z $K$J $C $F $7 $^$$ 1 !$0[ $J $k;kE@ $+$i $N 8!:w $, $G $-$J$$ !% E,MQNc 0J>e $N FCD’ $+$i !$ $3$N <oN‘ $N :w0zIU $1$O !$BgNL $N 2hA| $+$i 6qBNE*;vJ* $r Cj=P$9$k $N$K E, $7 $F $*$j !$ K\<jK! $r $O $8 $a !$<+F0:w0zIU $1 <jK!$N B?$/ $, $3 $l $r :NMQ $7 $F $$ $k !%6qBN Nc $K $D$$$F $O !$ 2.4 $G >R2p$9$k!% 1 :w0zIU $1$K $* $1 $k;kE@ $K 4X$9$k %b %G %k$H 798~ $K$D$$ $F $O !$ =$ ;N O@ J8 [1] $r !$ <B :] $K$3$N$h $& $JLdBj $r 9MN8 $7 $? :w0zIU $1 <jK! $K $D$$ $F $O [150] $r ;2>H$5 $l $?$$ !%

2.3 E}9g %a %G %# %" =hM} 11 2.3 E}9g %a %G %# %" =hM} K\@a $G$O !$J#?t $N %a %G %# %" =hM} $r E}9g E* $K 07 $& !$ E}9g %a %G %# %" =hM} $r MQ$$ $? %7 %9 %F %‘ $N 6q BNNc $r !$ %a %G %# %"$N AH9g $; Kh $K >R2p$9$k!% 2.3.1 E}9g %a %G %# %" =hM} $N Dj5A $H L\E* E}9g %a %G %# %" =hM} $H$O !$J#?t $N 0[ $J $k %a %G %# %" $+$i F@ $i $l $k >pJs $r E}9gE* $+ $D AjJdE* $K MQ $$$k=h M} $N $3 $H $G$"$k!% ?M 4V $K$h$k30 3& $NG’<1 $, !$ 8^ 46!$ $9 $J $o$A!$ ;k 3P !$ D0 3P!$ SL 3P!$ L# 3P !$?(3P $N 8^<oN‘ $N 463P $+$i Am9gE* $K 9T $o $l $k $3 $H$r 9M $($F $b !$2r@OBP>] $N >u67 $r M}2r$9 $k $?$a $K$O !$C10l %a %G %# %" $+$i $N >pJs $@$1$G $J $/ !$ J#?t %a %G %# %" $+$i $N >p Js $r E}9gE* $K Mx MQ$9$k $3 $H$N MxE@ $O Bg $-$$ !% $=$3$G !$=>Mh $N C1 0l %a %G %# %" $+$i F@ $i $l $k >p Js $r =hM}$9 $k $N$_$G$O $J $/ !$ J#?t $N %a %G %# %" $+ $i$N >pJs $r E}9g E* $+ $DAjJdE* $K =hM} $9$k $3 $H $K $h$j !$ 2r @OBP >] $N >u67 $N$h$jNI $$M}2r!$ 5Z $S C10l %a %G %# %" =hM} $G$O :$Fq $J LdBj $N 2sHr $K $h $k 8zN(E* $J =hM} $r L\E* $H $9$k !% $3$3$G $O !$ %a %G %# %" $H $7 $F !$8=:_ $N 7W;;5! $G 0lHLE* $K 07 $o $l $k 0J2< $N 3 DL $j $N$b$N $r 9M $( !$?^ 2.5 $K E}9g %a %G %# %" =hM} $N 35G0?^ $r <($9 !% � %F%- %9 %H � 2hA| � 2;@< !& 2;6A ?^ 2.5: E}9g %a %G %# %" =hM} $N <oN‘ 0J2< $G $O !$?^Cf $N 3F %a %G %# %" =hM} $N 8r:9NN0hKh $K 6qBNE* $J E,MQNc $r >R2p$9$k !% $J $* !$E} 9g %a %G %# %" =hM} $K $h$k1GA| $X $N :w0zIU $1 $K 4X $9$k8&5f $N>R2p $O !$ K\ @a $G $O 9T $o $: $K !$ 2.4 $G 9T $& !%

2.3 E}9g %a %G %# %" =hM} 12 2.3.2 %F%- %9 %H !] 2hA| $N E}9g=hM} %F %- %9 %H !]2h A| $NE} 9g =h M} $O !$ 1G A| $X $N<+ F0 :w 0z IU $1 $K $7 $P $7 $P MQ $$ $i $l $k <j K! $G $"$k !% <B :] $N<+F0:w 0zIU $1$X$N E,MQNc $O !$ 2.4 $G >R2p $9$k $3 $H $H $7 !$ $3 $3 $G $O 1GA|0J 30 $X $N E,MQ Nc $r >R2p$9$k!% JsF;<L?? $H @bL@J8 $N BP1~IU $1 PICTION $O ?7J9 $K 7G :\$5 $l $F $$ $k ?M J* A| $r 4^ $‘<L ?? $H !$<L?? $K IU?o $7 $F 2hA| Fb MF $r IA <L $9$k %-%c %W %7 %g %s $r E}9gE* $K MxMQ $7 $F !$<L??Cf $N ?MJ*A| $H ?MJ*L> $r 4XO"IU $1 $k <jK! $G$" $k [168] !%6qBN E* $K$O !$ 2hA| $+$i 4iNN0h8uJd $H Bg $-$5 $r Cj=P $7 !$ %-%c %W %7 %g %s $+$i EP>l?MJ*8u Jd $H AjBPE*0LCV4X78 !J :81& $N NY@\4X78 $J $I !K $K 4X$9$k>pJs $r Cj=P $7 !$ $3 $l $i Aj8_ $N MM !9 $J @)Ls $r =<B-$5 $; $k $3$H $K $h$j !$ BP1~4X78 $r F@ $F$$ $k !% $3$N <jK! $O E} 9g %a %G %# %" =hM} $N J, Ln $N sUL@4| $K EP>l $7 $? $b$N $G $" $j !$ =>Mh $N 2hA|=hM} $N$_ $K $h $k?MJ*G’<1$N 7W;;NLE* !$@:EYE* :$Fq $5 $K BP$9$k2r7hK! $H $7 $F Ds0F $5 $l $? !% 0lJ} !$;3ED $i$O !$<L?? %K%e!< %9 $K CmL\ $7 !$<L??FbMF $K 4XO"$9$k5-;v $H <L??Cf $N ?MJ*A| $H $N BP1~IU $1$r 9T $C $? [183] !% N> %a %G %# %" Cf $K 6&DL $7 $F B8:_ $9$k?M J* $r BP1~ IU $1 $kI,MW $, $" $k $?$a !$OCBj $H$J $C $F$$ $k ?MJ* $N 3F %a %G %# %" $K $* $1 $k =P8=7ABV $K 1~ $8 $? =E $_ IU $1$r 7P $? E}9g =hM} $r 9T$C $F$$ $k !% ?^LL $H 2r@bJ8 $N BP1~IU $1 ?^4U $d 652J=q $K 7G:\$5 $l $F $$ $k?^LL $H 2r@bJ8 $N BP1~IU $1$r 9T $& 8&5f $, $" $k [143, 145, 178] !% $3 $l $i $N <jK! $G$O !$2r@b?^Cf $N ?^7A $d%F %- %9 %H $N 0LCV4X78 !$O"@\4X78!$Jq4^4X78 $J $I $r 2r @bJ8 $H$H $b $K MxMQ $7 $F ?^LL $d 35G0 $N M}2r $r ;n $_ $F$$ $k !% $7 $+ $7 !$ItJ,E* $K <+F02= $5 $l $F $$ $J $$ :$Fq $J =hM} $r 4^ $‘ $[ $+ !$2r@b?^LL $H $$ $& $d$d FC<l $J 2hA| $N M}2r $r L\E* $H $7 $? $b$N $G$" $k $?$a !$0lHLE* $J 2hA|FbMFM}2r $X$N 1~MQ $O :$Fq $G$" $k !% 2.3.3 2hA| !] 2;@< !& 2;6A $N E}9g=hM} 1GA|Cf $N FCDj $N 8=>] $r 8!=P$9$k $?$a $K !$2hA| $H 2;@< !& 2;6A $r E}9gE* $K MxMQ$9$k8&5fNc $r >R 2p$9$k!% Chang $i$O !$ %U%C %H%\ !< %k $N ;n9gCf $N 4?@< $H 2hA|Cf $N Gr@~ $d %4 !< %k%] %9 %H $N 1G $jJ} $r Mx MQ $7 $F !$ $I $N$h $& $J %W%l !< $, 9T $o $l $F$$ $k $+$r ?dB, $7 $F$$ $k [107] !% 2; 6A>p Js $H 2hA| >p Js $r 8z2LE* $K E}9g=hM} $7 $F $$ $k $, !$0lHLE* $J 1GA| $K BP$9$kFbMF2r@O $X$N E,MQ $O :$Fq $G$" $k !% 0lJ}!$ ?y ;3 $i$O !$ %K %e!< %9 1G A| $r BP>] $H $7 !$ OC<T G’ <1 $K $h$j8!=P $5 $l $kF10l OC<T 6h 4V $H !$ MM !9 $J 2h A|FC D’ $+$i H= Dj$5 $l $k %7 %g %C %H J, N‘ $H$r E} 9g E* $K =h M} $7 !$0UL# $N$" $k C1 0L $G $N :F 9=@. $r 9T $C $F$$ $k [169] !% $3$N$h $& $J =hM} $O !$ 1G A| $X $N:w0zIU $1$r 9T $& $? $a$NA0=hM} $H $7 $F =EMW $G$" $k !%

2.3 E}9g %a %G %# %" =hM} 13 2.3.4 2;@< !& 2;6A !] %F %- %9 %H $N E}9g=hM} B> $H $O 0[ $J $j !$ $3$N AH9g $; $K 4X$9$k 8&5f $O !$2;@<G’<1 $N J,Ln $G !$G’<17k2L $N =$@5 $J $I $r L\ ;X $7 $F 8E$/ $+$i 9T $o $l $F $$ $k !% E}9g %a %G %# %"=hM} $NJ,Ln $K $* $1 $k8&5f Nc $H $7 $F $O !$ 1GA| $H J|Aw BfK\ $NF14| $r $H $k $? $a $K !$ OC<T $N @-JL $H EP>l?MJ* $N BP1~ $r$H $k 8&5f $J $I $, B8:_$9$k [181, 182] !% 2.3.5 %F%- %9 %H !] 2hA| !] 2;@< !& 2;6A $N E}9g=hM} 0J >e $K >R 2p $7 $? 8& 5f $O !$ <g $K 2 $D $N %a %G %# %" $r E} 9g E* $K Mx MQ $7 $?$b $N $@ $, !$ ?? $NE} 9g %a %G %# %" =hM} $N <B 8= $K$O !$ %F%- %9 %H !$2hA|!$2;@< !& 2;6A$N 3 $D$N %a %G %# %" $r E}9gE* $K MxMQ$9$k I, MW $, $" $k !% $3$N $h $& $J BP1~IU $1$r Am9gE* $K 9T$C $?$b$N $H $7 $F !$Lx>B $i$K $h $k %I %i %^1GA| $K $* $1 $k2h A|!$ 2; @<!$ Bf K\ $NBP1~ IU $1 $K 4X $9$k 8& 5f [181] $, $" $k!% 2h A| 5Z $S ;zKk $J $I $N%F %- %9 %H $H !$ 2; @< G’ <1 $7 $? %F %- %9 %H $r BP 1~ IU $1 $k<j K! $O ?t B? $/ B8 :_ $9 $k $, !$ $3 $N $h $& $K <B :] $K 3 $D $N %a %G %# %"$N 3F !9 $+$i F@ $i $l $k FCD’ $r MxMQ $7 $? E}9g=hM} $O$" $^$j 8+ $i $l $J $$ !%

2.4 1GA| $X$N :w0zIU $1 <+F02= $K$* $1 $kE}9g %a %G %# %" =hM} 14 2.4 1GA| $X$N :w0zIU $1 <+F02= $K$* $1 $kE}9g %a %G %# %" =hM} K\@a $G$O !$1GA| $N Fb30 $K IU?o$9$k %F %- %9 %H $r MxMQ $7 $? E}9g %a %G %# %" =hM} $K $h $k <+F0:w0zIU $1 $N BeI=Nc $r $$ $/ $D $+ >R2p$9$k!% 2.4.1 1GA|Cf $K B8:_ $9 $k %F %- %9 %H $N MxMQ $3$3$G$O !$1GA|Cf $K B8:_$9$k %F %- %9 %H $r MxMQ $7 $? <+F0:w0zIU $1 <jK! $r >R2p$9$k!% %/ %m!< %: %I %-%c %W %7 %g %s $N MxMQ %/ %m!< %: %I %- %c %W %7 %g %s $r MxMQ $7 $? <jK! $O !$F1 %5!< %S %9 $N Ds6! $, @h9T $7 $F $$ $k 2$JF $G 3hH/ $G $" $k $, !$A4J8 8! :w E* <j K! $K $h $j $= $b $= $b :w 0z IU $1 $r 9T $o$J $$ <j K! [105] $b B?$$ !% $3$3$G $O !$ $= $N Cf $G $b FCI.$9 $Y$- 2 $D$N 8&5fNc $r >R2p$9$k !%%/ %m!< %: %I %-%c %W %7 %g %s $N 4^ $‘FbMF $O 4pK\E* $K 2;@< $r =q $- 2< $7 $? $b$N $G$" $k $, !$OC<T $d OCBj $N 6-3& $, FC<l $J I=8= $K $h$j <( $5 $l $k $3 $H $, B?$/ !$ $=$N$h $& $J >pJs $r MxMQ $7 $? =hM} $b 9T $o $l $F $$ $k !% Info rmedia %W %m %8 %’ %/ %H $^ $:!$ Bg 5, LO $J1GA| %G !<%? %Y!<%9 $H $7 $F !$ $^ $?1GA| $X $N<+ F0 :w 0z IU $1 <jK! $H $7 $F !$ $$ $: $l $K $*$$$F$b @h6nE* $J %W %m %8 %’ %/ %H $G $" $j !$ 0lDj $N @.2L $r $*$5$a$F $$ $k Informedia %W %m %8 %’ %/ %H Fb $N News-on-Demand %7 %9 %F %‘ $K $D$$$F >R2p$9$k !% Informedia %W %m %8%’%/ %H $O !$ 1994 G/ $+ $i JF9q 2J 3X :b CD !J NSF !K $N;Y1g $N $b $H $K Carnegie Mellon Bg 3X !J CMU !K $K$* $$ $F9T $o $l$F$$ $k %* %s %i %$ %s EE ;R 1G A| ?^ =q 4[ %W %m %8 %’ %/ %H$G$"$k !% Informedia $G$O !$ %G !<%?%Y!< %9 $X$N 1GA| $N C_@Q5Z $S :w0zIU $1$r <+F0E* $K 9T $$ !$ %M%C %H %o!< %/ $r 2p $7 $F %G %# %8 %? %k 2= $5 $l$?1G A| $N8! :w $HDs 6! $r<B 8= $7 !$ =i Ey Cf Ey 65 0i 5! 4X $X $NDs 6! $rDL $8 $? MxMQ<TD4:: $^ $G$r Am9gE* $K 9T$C $F$$ $k [121, 173, 174, 202] !% BP >] $H $9$k1GA| $H $7 $F$O !$ Ev=i $O !$ P ennsylv ania =# Pittsburgh ;T $N COJ} %F %l%S 6I W QED, Virginia =# F airfax 748xN) 3X9; 6h , 1Q9q $N %*!< %W %s %f%K %P !< %7%F %# $N1GA| ;q ;: $+ $i Ds6! $r <u $1$? 1,000 ;~4V J, $NJT=8 A0 8e $N %I %-%e %a %s %? %j $* $h $S 650iMQ 1GA| $r C_@Q $7 !$ F1 %W %m %8%’ %/ %H Fb $N News-on-Demand %W %m %8%’%/ %H $G $O !$ Cable News Net w ork !J CNN !K <R $+$i Ds 6! $r <u $1$?%K %e !<%9 1G A| $r C_@Q $7 $F $$ $k [175] !% News-on-Demand %7 %9 %F %‘ $O !$ $3$N$h $& $J OHAH $N Cf $G%K%e !< %9 HVAH $r C_@Q $9$kEE;R1GA| ?^=q4[ $G$" $k !% $3$N %7 %9 %F %‘ $O J|Aw $5 $l $? 1GA| $+$i !$2;@<G’<1 $H %/ %m!< %: %I %- %c %W %7 %g %s $N MxMQ $K $h$j F@ $i $l $k %F %- %9 %H >pJs $K $h $k :w0zIU $1$r 9T $$ !$8!:w %5!< %S %9 $r Ds6!$9$k $b $N $G $" $k !% :w0zIU $1 $N :] $K$O TF-IDF K! $K $h $k8l $N !V DA $7 $5 !W $K 4p $E $/ %- !<%o!< %I Cj=P $r 9T$C $F$$ $k!% $3 $3 $G !$ TF-IDF $H $O !$ T erm F requency In v erse Do cumen t F requency $N N, $G !$ 0l HL E* $J%F%- %9 %H %3 !<%Q %9 $r 4p=‘ $H $7 $? 8l $N !V DA $7 $5 !W $N ;X I8 $G $" $j !$ <!<0 $N$h $& $J 4X?t7? $G Dj 5A $5 $l $k !%

2.4 1GA| $X$N :w0zIU $1 <+F02= $K$* $1 $kE}9g %a %G %# %" =hM} 15 f tf � id f ( w ) = f tf ( $" $k J8=q !J 6h4V !K Cf $N C18l w $N =P8=3NN( ) f d f ( 0lHLE* $J Bg5,LO %F %- %9 %H %3 !<%Q %9Cf $N C18l w $N =P8=3NN( ) (2 : 1) $3$N $h $& $J E}7WCM $K 4p $E $/I>2A4X?t $K $h $k:w0zIU $1$O !$40A4 $J <+F02= $r <B8=$9$kE@ $K $* $$$F $O M-8z $G$" $k$b $N$N !$1GA|FbMF $H :w0z $H$N BP1~ $r J]>Z $7 $F $$$J$$ [175] !% Name-It %W %m %8 %’ %/ %H <! $K !$<+F0 E* $K 2h A| Cf$N ?M J* A| $H %/%m !< %: %I %- %c %W %7 %g %s $N 2r @O $+ $i F@ $i $l $? ?MJ*L> $H$N BP1~IU $1$r 9T $& <jK! $H $7 $F !$ Name-It %7 %9 %F %‘ $, $" $k !% $3$N%7 %9 %F %‘ $O !$ 2h A| Cf $N ?MJ* $N 4iNN 0h $H %/ %m!< %: %I %-%c %W %7%g %s Cf $N ?MJ* L> $H$N BP1~IU $1$r 9T $$ !$ 2hA| !$ %F %- %9 %H APJ} $+$i $N 8!:w $r 2DG= $K $7 $F $$ $k [158, 159] !% 2hA| $+$i $N 8!:w $H $7 $F $O !$FCDj $N ?MJ*A| $N 2hA| $K $h $kLd9g $; $K BP $7 $F !$4i $N FCD’ $K 4p $E $/N‘;wEY H=Dj $K $h $j !$ 2hA|Cf $K $=$N ?MJ* $, B8:_$9 $l $P !$BP1~$9$k?M J*L> $r JV$9 !% 0lJ} !$ %F %- %9 %H $+ $i $N 8!:w $H $7 $F$O !$FCDj $N ?MJ*L> $K $h $k Ld9g $; $K BP $7 $F !$0lCW $9$k?MJ*L> $K BP1~ $9$k ?MJ*A| $r 4^ $‘2hA| $r JV$9 !% $3$N $h $& $K !$J#?t %a %G %# %"$N BP1~IU $1$K $h $kAPJ}8~@- $r $b$D 8!:w<jK! $H $7 $F !$Hs>o $K M% $l $F $$ $k$b $N$N !$BP>] $, ?MJ* $K 8BDj $5 $l $F $$ $k E@ $G !$0lHLE* $J%K%e !< %91GA| $N :w0zIU $1 <j K! $H $7 $F$O !$HFMQ@- $K 7g $1 $k !% 2;@< $N MxMQ 2;@<G’<17k2L $N%F %- %9 %H $N MxMQ $O !$4pK\E* $K %/ %m!< %: %I %- %c %W %7 %g %s $N MxMQ $H F1 $8 =hM} $r 7P $k $, !$ 2; @< FH <+ $NMx MQ J} K! $H $7 $F $O !$ %o !< %I %9 %] %C %F %# %s %0$, 5s $2 $i $l $k!% %o !< %I %9 %] %C %F %# %s %0 $r :w0zIU $1$K MQ $$$k :] $K$O !$;vA0 $K%- !<%o!< %I $H $J $j F@$k8l $r EPO? $7 $F $*$- !$ $= $l $i $N =P8= $r 8!=P$9$k $3 $H $K $J $k !% $3$N $h $& $J 8&5f $H $7 $F !$M-LZ $i$K $h $k2;@< !$;zKk!$2hA| $r MxMQ $7 $? :w0zIU $1$H J,N‘ $N 8& 5f $, $" $k [104] !% $3$N 8&5f $G $O !$ %- %c %9 %? $NH/OC $r G’<1 $7 !$ $= $NCf $+ $i%- !<%o!< %I $r %o!< %I %9 %] %C %F %# %s %0 $K $h$j Cj=P $7 $? $b$N $H !$;zKk $d%U %j %C %W Cf $N J8;z $r G’<1 $7 $? $b$N $+$i !$OC Bj $N FbMF $r J,N‘$9$k [138, 149] !% ;zKk $N MxMQ ;zKk $N =P8= $r :w0zIU $1$K MxMQ $7 $? 8&5f $O ?tB?$/9T $o $l $F $-$? $, !$I, $: $7 $b 2hA|FbMF $H BP1~ $7 $J $$$3 $H$d !$F1 $8 1GA|Cf $K =P8=$9$k;zKk $G $b !$=P8=7ABV $K $h$j FbMF $N Cj>]EY $, 0[ $J $k $? $a !$B(:B $K :w0z $H $7 $F MxMQ $7 $K $/ $$ !$ $J $I $N LdBj $, $" $C $? !% $= $3 $G !$;zKk $N 0UL#2r@O $r 9T $$ !$A*BrE* $K :w0zIU $1$r 9T $& $3 $H $, ;n $_ $i $l $F $$ $k !% EOJU $i$O !$1GA| $N J,N‘ $d M}2r $N$?$a $K I,MW $G$" $k $H $7 $F !$8@8lE*@-<A $d =P8=0LCV $r MxMQ $7 $? ;zKk $N 0UL#2r@O $r 9T$C $? [180] !% 0lJ} !$:4F# $i$O !$;zKk $N J8;zG’<17k2L $N 8m$j $r %/ %m!< %: %I %- %c %W %7 %g %s Cf $N 8l $K $h$j =$ @5 $7 $? $& $($G !$N><T $K 6&5/$9$k8l $r :w0z $H $7 $F E,@Z $J 8l $H H=CG $7 $F !$;zKk $N A*BrE* $J :w0z IU $1$r 9T$C $F$$ $k [161] !%

2.4 1GA| $X$N :w0zIU $1 <+F02= $K$* $1 $kE}9g %a %G %# %" =hM} 16 K\8&5f$b $3$N$h $& $J ;n$_ $N 0l$D $H 0LCVIU $1$i $l $k !% %7 %g %C %H J,N‘ $K$h $k:w0zIU $1 %K%e !< %91GA| $K $*$$$F !$1GA| Fb MF $H :w 0z$N BP 1~ $r J] >Z$9 $k$?$a$K !$1GA| $r E5 7? E* $J%7 %g %C %H $K J,N‘ $7 !$3FE57?E* J, N‘ $K E, $7 $? :w0z IU $1 $r 9T $&;n $_ $H $7 $F !$ %7 %g %C %H J,N‘ $K $h $k :w 0z IU $1 $, B8:_$9$k [4, 142] !% $3 $l $i $N <j K! $O !$ %K %e !< %92hA| $, B? $/ $N E5 7?E* FC D’ $r $b $D%7 %g %C %H $+ $i $J $k $3$H$r A0Ds $H $7 !$2hA|E* $K J, N‘ $7 $? E57? E* %7 %g %C %H J, N‘ $K BP $7 $F !$6&DL$9$k FC D’ $K E, $7 $? B0 @- $N :w 0z IU $1$r 9T $& $3 $H $K $h$j !$ 2hA|FbMF $H :w0z $H$N BP1~ $r J]>Z $7 $F $$ $k !% $7 $+ $7 !$ $$ $: $l $N <jK! $K $7 $F $b !$E57?E* %7 %g %C %H J, N‘ $r L@ <(E* 5, B’ $K $h$j 5- =R$9 $k I,MW $, $" $k $?$a !$J,N‘2DG= $J <oN‘ $K$O 8B3& $, $" $k !%K\8&5f $G $b !$Bh 5 >O $G =R $Y$k$h $& $K !$FCDj $N 1G A|Fb MF 2r@O $K$O%7 %g %C %H J,N‘ $r :N MQ$9 $k $, !$0lHL $K$O ;vNc $K 4p $E $/$h$j 0lHL E* $J Fb MF 2r@O $r 9T $& !% 2.4.2 1GA|30 $K B8:_ $9 $k %F %- %9 %H $N MxMQ $3$3$G$O !$1GA|30 $K B8:_$9$k %F %- %9 %H $r MxMQ $7 $? <+F0:w0zIU $1 <jK! $r >R2p$9$k!% %7 %J%j%* J8=q $H 1GA| $N BP1~IU $1 %7 %J %j %* J8=q $O !$1GA|30 $K B8:_$9$k %F %- %9 %H $H $7 $F !$0lHL $K F~<j2DG= $J%F %- %9 %H $G$O $J $$ $, !$ @= :n <T B& $K $* $1 $k:w 0z IU $1 $r9M $( $k $H !$ == J, <B MQ E* $J <j K! $G$"$k !% 6q BN E* $K $O !$ %7%J %j %* $+ $i F@ $i $l $k EP >l ?M J* $dF0 :n $K 4X $9 $k >p Js $H !$ 1G A| $d2; @< $+ $i F@ $i $l $k>p Js $r DP %^ %C %A %s %0$r MQ $$ $F;~ 7O Ns $K BP 1~ IU $1$F !$ B8 :_ !]9T F0 %^ %C %W $r :n @. $9 $k <j K! $G $"$k [120, 181, 182] !% $7 $+ $7 !$ $3 $l$i $N <j K! $O ;vA0 $K CzG+ $K :n@. $5 $l $?%7%J %j %* $, B8:_$9$k I,MW $, $" $j !$ %I %i %^ $d %I %- %e %a %s %? %jHVAH $J $I !$ $= $N$h $& $J %7%J %j %* $K 4p $E $- !$LJL) $K JT=8 $5 $l $? 1GA| $X$N E,MQ $K$O E, $7 $F $$ $k$b $N$N !$ %K%e !< %9HVAH $J $I $K $O ITE, $G$" $k !% %F%- %9 %H 65:‘ $H 1GA| $N BP1~IU $1 1GA|30 $K B8:_$9$k %F %- %9 %H $H $7 $F !$ %F %- %9 %H 65:‘ !J I{FIK\ !K $, $" $k !%<g $K 65M\HVAH $N$?$a $K 4)9T$5 $l $F $$ $k$b$N $G $" $j !$ $= $N Cf $K$O NAM}HVAH $r ;O $a$H $7 $F !$2? $+ $r @=:n$9$k2aDx $r 2r@b $7 $? $b$N $, $" $k !% $3$N$h $& $J%F %- %9 %H 65:‘ $H 1GA| $H$N BP1~IU $1$r 9T $& 8&5f $, B8:_$9$k [16] !% $3$N $h $& $J @=:n2a Dx $O !$ %7%J %j %*$N$h $& $K ;~7ONs $K D> Ns $K 07 $( $k$b $N $G$O$J $/ !$ =g=x4X 78 $N ;~4VE* $J IT2D5U@- $d JBNs@- $K 4X$9$k@)Ls $, B8:_ $7 !$ $= $l $i$r 9MN8 $7 $? 1GA| $H$N BP1~IU $1$, I,MW $H$J $k !% 6q BNE* $K$O !$ %F %- %9 %H 65:‘Cf $K B8:_$9$k @=:n2aDx $r 2r @b $7 $? J8>O $N 9= B$2r@O $K $h$j !$ <j =g $N IT2D5U@- $d JBNs@- $r H?1G $7 $?%U %m !< %0 %i%U $r :n@. $7 !$3FA‘:nMWAGC10L $K 2hA| $d 2;@< $+ $i F@ $i $l $k >pJs $r ;2>H $7 $? BP1~IU $1$r 9T $& !%

2.4 1GA| $X$N :w0zIU $1 <+F02= $K$* $1 $kE}9g %a %G %# %" =hM} 17 $3$N <jK! $G $O !$ %F %- %9 %H 65:‘ $, I,MW $J $& $( $K !$<j=g $N 2r@O $K BP>]NN0h8GM- $N <-=q !J NAM} HVAH $J $i $P AG:‘L> $d D4M}A‘:n $J $I !K $, I,MW $H$J $k $?$a !$MM !9 $J OCBj $, EP>l$9$k %K%e !< %91G A| $X$N E,MQ $O ITE, $G$" $k !% ?7J95-;v $H%F %l%S %K%e!<%9 1GA| $N BP1~IU $1 0lJ} !$D>@\ %K%e !< %91GA| $H O"F0 $7 $F @=:n $5 $l $k $o $1$G$O $J $$ $, !$<B<R2q $N =PMh;v $H O"F0 $7 $F 4V @\ E* $K 4X O" $7 $? Fb MF $N %F %- %9 %H $r 4^$‘ ?7 J9 5- ;v $H $NBP 1~ IU $1 $K 4X $9 $k 8& 5f $, $"$k [179] !% $3$N <jK! $G$O !$ %K%e !< %91GA|Cf $N ;zKk $H ?7J95-;v $N 3F !9 $K 6&DL $7 $F =P8=$9$kL>;l $N =P8=0L CV $J $I $r 9MN8 $7 $F OCBj !& 5-;vC10L $N N‘;wEY $r 5a $a !$N><T $N BP1~ $r 7hDj$9$k!% $3$N$h $& $K $7 $F !$ F14| $, $H $l $F $$ $J $$ 2 $D$N %a %G %# %" $K $* $1 $kN‘;w $7 $? FbMF $N >pJs $r BP1~IU $1 $k $3$H $K $h$j !$ Aj8_ $K ITB- $7 $F $$ $k >pJs $r Jd40 $7 9g $& $3$H $, 2DG= $K$J $k !%

2.5 $^ $H$a 18 2.5 $^ $H$a K\ >O $G $O !$ $^ $:!$ 1G A| %G !< %? %Y!<%9 $X $N8! :w $r !$ Ld 9g $;5Z $S%G !< %? I= 8= $N7A <0 $, 2h A| $G$"$k $+ 5- 9f $G$"$k $+ $K$h $jJ, N‘ $7 $F !$ 3F <j K! $NFC D’ $r >R 2p $7 $? !% $= $N7k 2L !$ K\ 8& 5f $G 07$& %K %e !< %91GA| $K BP $7 $F$O !$ %F %- %9 %H $K $h $k Ld9g $; 5Z $S%G !<%? I=8= $, E, $7 $F $$ $k $H H=CG $7 !$ $= $N$? $a $K %F%- %9 %H $K $h $k :w0zIU $1$r 9T $& $3 $H $K $7 $? !% <! $K !$ %F %- %9 %H $K $h $k:w0zIU $1$r <B8=$9$k $?$a $K K\8&5f $G :NMQ$9$kE}9g %a %G %# %" =hM} $K $h $k MM !9 $J BP1~IU $1 $d :w0zIU $1 $N <jK! $K 4X$9$k8&5fNc $r LVMeE* $K >R2p $7 $? !%

Bh 3 >O 1GA|FbMF $r 9MN8 $7 $? E}9g %a %G %# %" =hM} $K $h $k :w0z IU $1 K\>O $G $O !$Ds0F<jK!!$ $9 $J $o $A !$1GA|FbMF $r 9MN8 $7 $? E}9g %a %G %# %" =hM} $K $h $k:w0zIU $1 $N A4BNA| $H 3F=hM}It !’ !J 1 !K <+A3 8@8l=hM} It!$ !J 2 !K 2hA| =hM}It!$ !J 3 !K E} 9g=hM} It $N 35MW $K $D$$ $F =R $Y $k !% 3.1 Ds0F<jK! $N 35MW K\@a $G$O !$Ds0F<jK! $N A4BNA| $K $D$$$F =R $Y $k !% ?^ 3.1: 1GA|FbMF $r 9MN8 $7 $? E}9g %a %G %# %" =hM} $K$h $k:w0zIU $1 <jK! $N 35MW 19

3.1 Ds0F<jK! $N 35MW 20 ?^ 3.1 $K Ds 0F <j K! $K $h $k :w 0z IU $1 $N 35 MW$r <( $9 !%Ds 0F <j K! $K $* $$ $F$O !$1G A| $K BP $7 $F 4 $D $N 0[$J $k B0 @- JL$N :w 0z$r IU M? $9 $k$3$H $r L\ ;X $7 $? !% 4 $D $N B0 @- $H$O $9$J $o $A !$ !J 1 !K $$ $D !J when !K !$ !J 2 !K $I $3$G !J where !K !$ !J 3 !K C/ $, !J who !K !$ !J 4 !K 2? $r !J what !K $N !$ $$ $o$f $k 4W $H 8F $P $l $k$b $N $G$" $k !% %K%e !< %91GA| $K BP $7 $F !$ $3 $l $i $N B0@- $K BP$9$k8!:wMW5a $, B? $$ $H 9M $( $k $3 $H$O <+A3 $G$" $j !$ $3 $l $i$K 8BDj$9$k $3$H $O BEEv $G $" $k $H 9M $($i $l $k !% IU?o$9$k %F %- %9 %H $+$i $3$N $h $& $J B0@- $r 9MN8 $7 $F :w0z $r Cj=P$9$k<jK!$= $N$b$N $K ?75,@- $O >/ $J$$ $, !$ Ds 0F<j K! $G $O 2hA|Fb MF $H$N BP1~ $r 9MN8 $7 $D$DE,@Z $J :w0z $r <h<N A* Br $9 $kE@ $G !$ 4{B8<jK! $H 0l@~ $r 2h$9$k!% FC $K !$ !J 2 !K 5Z $S !J 3 !K !$ 99 $K$O >l9g $K $h$C $F $O !J 4 !K $K 4X $9$kBP 1~ $r 9MN8 $9$k:] $K $O !$ 2h A| FCD’ $H 2hA|FbMF $N 4XO" $K 4X$9$kCN<1 %Y !< %9 $, IT2D7g $H$J $k !% $3$N CN<1 %Y !< %9 $N FbMF $O !$2h A|FCD’ $H 2hA|FbMF $N 4XO" $K 4X$9$kCN<1 $G$" $l $P !$L@<(E* $K 5-=R $5 $l $? 5,B’ $G$" $C $F$b !$;v Nc $K 4p $E $- E}7WE* $K 3MF@ $5 $l $? 4X78 $G$" $C $F$b$h$$ !% $3$N $h $& $K $7 $F !$2hA|Cf $K <B:] $K B8:_$9$k;v>] $r B0@-JL $K 3NG’ $7 $? :w0zIU $1 $N <B8= $r L\ ;X $7 $? !%

3.2 <+A38@8l=hM}It 21 3.2 <+A38@8l=hM}It K\ @a $G $O !$ Ds 0F <j K! $K$* $1 $k <+ A3 8@ 8l =h M} $N35 MW 5Z $S !$ 1G A| Cf $K B8 :_ $9 $k MM !9 $J %F %- %9 %H >p Js $N <oN‘ $H @-<A $K $D$$$F =R $Y !$K\8&5f $G ;z Kk $r :w 0z $N$?$a$N >pJs 8; $H $7 $F :NMQ$9$k $K ;j$C $? M}M3 $r =R $Y $k !% 3.2.1 <+A38@8l=hM} $N 35MW Ds0F<jK! $G$O !$ !J 1 !K ?MJ* !J C/ $, !K !$ !J 2 !K >l=j !& AH?% !J $I $3$G !K !$ !J 3 !K ;~Aj !J $$$D !K !$ !J 4 !K 9T0Y !J 2? $r !K $K 4X $9$k:w0zIU $1$r 9T $& !% $3$N $& $A!$ !J 1 !K $+$i !J 3 !K $K 4X $7 $F $O !$ ?^ 3.2 $K <($9 $h $& $K !$K\8& 5f FH <+$N <j K! $G :w 0z 8u Jd$N 8l 5A B0 @-2r @O $r 9T$C $F J, N‘$9 $k !% $J $* !$ !J 4 !K $K 4X $7 $F $O !$ %F %- %9 %H $+ $i $N 2r@O $O :$Fq $G$" $k $?$a !$2hA|=hM} $N 7k2L $r MxMQ$9$k!% ?^ 3.2: <+A38@8l=hM} $N 35MW!’:w0z8uJd $N 8l5AB0@-2r@O 3.2.2 1GA|Cf $N %F %- %9 %H >pJs %F %l %S 1GA|Cf $K B8:_$9$k %F %- %9 %H >pJs $H $7 $F$O I= 3.1 $K <($9 $h $& $J$b$N $, 5s $2 $i $l $k !% I= 3.1: %F %l%S 1GA|Cf $K B8:_ $9 $k %F %- %9 %H >pJs %a %G %# %" <oJL 2;@< !J Audio !K <g2;@< !J Main Audio !K I{2;@< !J Sub Audio !K %- %c %W %7 %g %s !J Caption !K ;zKk !&%F%m%C %W !J Op en Caption !K %/ %m!< %: %I %- %c %W %7 %g %s !J Closed Caption !K 0J2< $K 3F !9 $K $D$$$F 4JC1 $K =R $Y $k !%

3.2 <+A38@8l=hM}It 22 <g2;@< 4pK\E* $K$O 1GA|Cf $N Ho<LBN $N H/$9$k2;@< $G$" $k $, !$ %I %i %^ $K $* $1 $k %J %l !< %7 %g %s $d%K%e !< %9 $K $* $1 $k %-%c %9 %? $N 869FO/FI $N$h $& $K !$I, $: $7 $b Ho<LBN $N H/@< $H 0lCW $7 $J $$$3 $H$d !$6q BNE* $J 2hA|FbMF $H D>@\4X78 $J$$$3 $H $b$" $k !% $7 $+ $7 !$1GA|Cf $N%F %- %9 %H >pJs $H $7 $F$O :G $b >pJsNL $, B? $$ >pJs8; $G$" $k !% I{2;@< 2;@<B?=EJ|Aw $N 5!G= $r MxMQ $7 !$<g2;@< $H JB9T $7 $F J|Aw $5 $l $k 2;@< $G$" $k !%0lIt $N %I %i %^ $J $I $K $* $$ $F !$ <g $K ;k3P>c 32 <T $N $? $a $K 2hA| FbMF $NIA<L $r 9T $C $F$$$k!% $= $N $[ $+ !$ 2 %v 9q8l J| Aw $N :] $N 309q8lK]Lu2;@< $d !$8d3ZHVAH $K $*$$ $F K\J|Aw $H$O A4$/L54X78 $J FbMF $N 2;@< $, Ds6! $5 $l $k $3 $H $b$" $k !% ;zKk !& %F%m%C %W 2h A| $N>e $K$" $i $+ $8 $a A^ F~ $5 $l $k J8 ;z Ns !% 2; @< $N=q $-2< $7 $d K] Lu $r;zKk !$ B> $N $b $N $r %F %m %C %W $H 6hJL$9$k $3 $H $b$" $k $, [193] !$K\O@J8 $G$O N><T $r 9g $o$;$F ;zKk $H 8F $V !% !J <R !K F| K\ J| Aw 6( 2q !J NHK !K $G $O !$ 2D FI @- $K N10U $7 $F !$ 2# J} 8~ $N>l 9g $O 1 9T $" $?$j 15 J8 ;z $r 2 9T$^ $G !$ =D J} 8~ $N>l9g $O 1 Ns $" $?$j 11 J8;z $r 2 Ns $^ $G$r !$ F1 ;~ $K I=<( $9 $k;z Kk $ND9 $5$N L\0B $H $7 $F $$ $k [177] !% 0lHL $K 4A;zJ82=7w $N%" %8 %" =t9q $N%F %l %S 1GA| $K $*$$ $F $O 9bIQEY $G ;zKk $, =P8=$9$k $, !$2$ JF $G$O :G $b ;zKk $N =P8=IQEY $, 9b $$ $H ;W $o $l $k %K%e !< %91GA| $K $*$$ $F$b !$:GDc8BI,MW $J ?MJ* $d >l=j !& AH?% $K 4X$9$kHs>o $K 4JC1 $J$b$N $, =P8=$9$k $K 2a $. $J $$ !% $3 $l $O !$I=0UJ8;z $h$j$b I=2;J8;z $N J} $, >i D9 $K$J $j$d$9 $/ !$ 2rA|EY $N E@ $+$i >\ $7 $$ >pJs $r I=<( $7 $- $l $J $$ $3$H !$I= 2;J8;z $G$O >JN, $, $7 $K $/ $$ $3 $H !$ $J $I $, M}M3 $H $7 $F 9M $($i $l $k !% $J $* !$<B83 $K MQ $$ $? 1GA| Cf $N ;zKk $N =P8=IQEY $O !$KhJ, 7.68 7o !$Kh %7 %g %C %H 0.97 7o $G$" $C $? 1 !% %/ %m!< %: %I %-%c %W %7 %g %s <g $K D03P >c32 <T $N $? $a $K !$ J8 ;z J| Aw $N 7A $G Ds6! $5 $l $k %G %# %8 %? %k%F %- %9 %H 2 !% JF 9q $K $* $$ $F $O @8J|Aw $r 4^ $a !$BgB??t $N HVAH $G <g2;@< $r =q $- 2< $7 $? $b$N $, J8;zJ|Aw $K $h$j Ds6! $5 $l $F $$ $k 3 !% $7 $+ $7 !$ 2; @<G’ <1 @: EY $d 2>L> 4A ;zJQ 49 $r H< $& F| K\ 8lF~ NO >e $N LdBj $+ $i !$ $o $, 9q $G $O 0M 1 9qN)9q8l8& 5f=j $N !V %F %l %S J|Aw $N8lWCD4:: !W [192] $K $h $l $P !$ JsF; 7OHVAH $K $* $1 $k2hA|Cf $N %F %- %9 %H $N =P 8=IQEY $O KhJ, 13.6 8l $G$" $k!% $^ $? !$ $3 $l$H$O 0[ $J $kI8K\ $K $*$$ $F !$ =P8= $7 $? 8l $N $& $A;z KkN‘ $O 72.7% $r @j $a $F$$$? !% I8 K\ $, 0[ $J $k $? $a C1=c $K $O ;;=P $G$- $J$$ $, !$ $3$NE}7W $+ $i $b;zKk $N=P8= IQEY $O KhJ, 10 8lDxEY $G$"$k $3$H $, J, $+ $k !% 2 JF9q O" K. 5, @) 47CFR79.1: Closed captioning of video programming $K $h $l $P !$ %/ %m !< %: %I %- %c %W %7%g %s $O 0J2< $N$h $& $K Dj5A $5 $l $F$$ $k !’ \The visual displa y of the audio p ortion of video programming con tained in line 21 of the v ertical blanking in terv al (VBI) ..." 3 1996 G/2~@5 DL ?. K! $N;\9T $K $h$j !$ JF 9q O" K.DL ?. 0Q 0w 2q !J F CC !K $O !$ 0l It $NNc30 $r G’ $a$D$D!$ 2006 G/85 F| $r L\=h $K 1998 G/85F| 0J 9_ $K @=:n $5 $l $? 1GA|HV AH $N 100% !$ $= $l 0JA0 $N $b$N $N 75% $r BP>] $K %/ %m!< %: %I %-%c %W %7 %g %s $N IUM? $r 9T $&5AL3 $r J|Aw;v6H<T $K 2] $7 $? !%8=:_ $O$3 $l $h$j $O <c434K $$ 5,@) $N$b $H $K CJ3,E* $K 0\9TCf $G $" $k !%$^ $? !$ 1993 G/ 7 7n0J9_ $K JF9qFb $G HNGd$5 $l $k 13 %$ %s %A 0J>e $N$9$Y$F$N%F %l %S %8 %g %s <u A|5! $K 2rFIAu

3.2 <+A38@8l=hM}It 23 A3 !$ %I %i %^ $d %I %- %e %a %s %? %j $r Cf?4 $H $7 $? ;vA0F~NO2DG= $J >/?t $N HVAH $G Ds6! $5 $l $k $N$_ $G $" $k 4 !%FC $K !$@8J|Aw $N F|K\8l %K%e!< %91GA| $X$N IUM? $O :$Fq $G$" $j !$ $h $& $d $/ 2000 G/EY $K OC<T $r 8BDj $7 $? 2;@<G’<1 $r MQ $$ $F %-%c %9 %? $N 869FO/FIIt $N$_ $K BP $7 $F ;n9TE* $K ;O$^$m $& $H $7 $F $$ $k CJ3, $G$" $k !% $3 $l$i $N $& $A!$;zKk $H I{2;@< $O !$2hA|FbMF $r $=$N $^$^H?1G $7 $? FbMF $r B? $/4^ $_ !$:w0z $H $7 $F MxMQ$9$k $N $K E, $7 $F $$ $k [27, 199] !%<g2;@< $d %/ %m!< %: %I %- %c %W %7 %g %s $J $I !$B> $N >pJs 8; $O $$ $: $l $b 86M} E* $K$O :w0z8uJd $H$J $j F@$k $, !$2hA|FbMF $H$N BP1~ $, L@3N $G$O$J $/ !$ $^ $? 0lHL $K >iD9 $J%F %- %9 %H $G $" $k $?$a !$:w0z $H$J $j F@$k8l6g $d J8 $r Cj=P$9$k $?$a $K !$:#F| $N <+ A38@8l=hM}5;=Q $G$O 0MA3:$Fq $J =hM} $, I,MW $K $J $k !% $5 $i $K !$2;@<G’<15;=Q $O ?JJb $r ?k $2 $F $$ $k$b $N$N !$<g !& I{2;@< $N G’<17k2L $r :w0zIU $1$K MxMQ $G $- $k ?e=‘ $K$O C# $7 $F $$$J$$ !% $=$3 $G !$K\8&5f $G $O %K%e !< %91GA| $K $*$$ $F =EMW $+ $D 6qBNE* $J 2hA|FbMF $r H?1G $7 $? >pJs $r 4J7i $K I=8= $7 $?%F%- %9 %H >pJs $H $7 $F !$;zKk $r :w0z8uJd $H $7 $F MQ $$$k $3 $H $K $9$k !% 3.2.3 @\Hx<- $K 4p$E$/;zKk $N 8l5AB0@-2r@O 3.2.1 $G =R $Y$?$h $& $J :w0z8uJd $N%F %- %9 %H $N 8l5AB0@- $r L@ $i $+$K $9$k $?$a $K !$ @\Hx <- $K 4p $E $/8l5AB0@-2r@O $r 9T $& !% I= 3.2: @\Hx<- $K$h $k8l44 $N 8l5A $N JQ2= $N Nc 66K\ "* 66K\ !N L>;l - IaDLL>;l !O 66K\ + <sAj "* 66K\ !N L>;l - 8GM-L>;l - ?ML> !O + <sAj !N L>;l - IaDLL>;l !O 66K\ + ;T "* 66K\ !N L>;l - 8GM-L>;l - COL> !O + ;T !N L>;l - IaDLL>;l !O 0lHL $K FCDj $N L>;l $, IaDLL>;l $G$" $k $+ 8GM-L>;l $G$" $k $+ !$8GM-L>;l $N >l9g $G $b ?ML> !$CO L> !$AH?%L> $N$$ $: $l $G $" $k $+$r !$A08e $N J8L. $r 9MN8 $; $: $K $=$N L>;lC1FH $+$i H=CG$9$k $3 $H $O ?M4V $K$H$C $F$bCx $7 $/ :$ Fq $G$"$k!% <B :] $K$O !$ I= 3.2 $K Nc<( $9$k $h $& $K !$ @\ Hx<- $K$h$jJ# 9gL>;l $d L>;l6g $N 8l5A $, 7hDj $5 $l $k $H 9M $( $i $l $k !% $3$N Nc $G $O !$ !V 66K\ !W C1FH $G$O 8l5A $r 7h Dj $G $- $J$$ $, !$ !V <sAj !W $H 7k9g $9$k $3 $H $K $h$j?ML> $G$" $k $3$H $, !$ !V ;T !W $H 7k9g $9$k $3$H $K $h $j COL> $G$" $k $3 $H $, !$3F !9 L@ $i $+$K $J $k !% $3$N $h $& $K !$0lHL $K F|K\8l $K $*$$ $F !$@\Hx<- $r 2r@O$9$k $3 $H $K $h$j L>;l6gA4BN $N 8l5A $r 7hDj $G $- $k !%K\8&5f $G$O !$ $3$N$h $& $J @-<A $r 2>Dj $7 $? $& $($G !$@\Hx<- $K CmL\$9$k $3 $H $K $h $j !$ BgItJ, $, J#9gL>;l $d L>;l6g $+$i$J $k ;zKk $N 8l5AB0@-2r@O $r 9T $& !% CV $N FbB" $, 5AL3 $E$1$i $l $F $$ $k !% 4 NHK $G$O 1999 G/ EY $K$O !$CO>eGH 2 6I5Z $S 1R@1GH 1 6I $K $*$$$F !$ $N$Y 62 HVAH !J Kh=5 49 ;~4V 38 J, !K $K BP $7 $F %/ %m!< %: %I %-%c %W %7 %g %s $N Ds6! $r 9T$C $F$$ $k [203] !%

3.3 2hA|=hM}It 24 3.3 2hA|=hM}It K\@a $G$O !$Ds0F<jK! $K $* $1 $k 2hA|=hM} $N 35MW5Z $S !$MM !9 $J 2hA|FCD’NL $N <oN‘ $H @-<A $K $D$$ $F =R $Y $k !% 3.3.1 2hA|=hM} $N 35MW Ds0F<jK! $G$O !$ !J 1 !K ?MJ* !J C/ $, !K !$ !J 2 !K >l=j !& AH?% !J $I $3$G !K !$ !J 3 !K ;~Aj !J $$$D !K !$ !J 4 !K 9T0Y !J 2? $r !K $K 4X $9$k:w0zIU $1$r 9T $& !% ?^ 3.3 $K <($9$h $& $K !$ $3$N $& $A!$ !J 1 !K 5Z $S !J 2 !K $K 4X $7 $F $O 2hA| $r ?MJ* NN 0h $H GX7J NN 0h $K J,3d $7 !$ 3F NN 0h $N2h A| FC D’ NL $+ $i Fb MF ?d Dj $r 9T $$!$ !J 4 !K $K 4X $7 $F $O !$ E5 7? E* %7%g %C %H $N J,N‘ $K$h$j !$ $* $* $^ $+$J 9T 0Y Fb MF !J 1i@b!$ =8 2q $J $I !K $N?dDj $r 9T $& !% $J$* !$ !J 3 !K $K 4X $7 $F $O !$ 2h A| $+$i$N 2r@O $O :$Fq $G$" $k $? $a !$ <+ A3 8@ 8l =hM} $N 7k2L $r MxMQ $9$k !% ?^ 3.3: 2hA|=hM}$N35MW!’2hA|FCD’NL $K$h $k2hA|FbMF$N2r@O 3.3.2 MM !9 $J 2hA|FCD’NL 2hA|FCD’NL $H $7 $F$O I= 3.3 $K <($9 $h $& $J$b$N $, 5s $2 $i $l $k !%0J2< $K 3F !9 $K $D$$$F =R $Y $k !% ?’:L $K 4X $9 $k FCD’NL ?’:LE*FCD’ $O 2hA|FbMF $r GD0.$9$k:] $K$O Hs>o $K =EMW $J <j3] $+ $j $H$J $k !% $= $N Cf $G $b BeI=E* $J !$?’=P8=IQEYJ,I[ $H $O !$ $" $k %T %/ %; %k $, $" $kFCDj $N ?’ $G $" $k3NN(J, I[ $G $" $j !$ ?’6&5/IQ EYJ,I[ $H$O !$0lDj5wN%N% $l $? 2 %T %/ %; %k $, FCDj $N ?’ $N AH $G$" $k3NN(J,I[ $G$" $k !% 6q BNE* $K$O R GB $d HSI $H $$ $C $? MM !9 $J I=?’7O $K $* $1 $k ?’@.J, $N CM $K BP $7 $F$3 $N $h $& $J E}7WE*=hM} $r ;\$9 !%

3.3 2hA|=hM}It 25 I= 3.3: MM !9 $J 2hA|FCD’NL <oJL FCD’NL ?’:L ?’=P8=IQEYJ,I[ !J Color Histogram !K ?’6&5/IQEYJ,I[ !J Color Correlogram !K %F %/%9 %A%c %( %C %8 6/EY !J Edge In tensit y !K D>@~@.J, !J Linear Segmen t !K F0$- %* %W %F %# %+ %k%U %m !< !J Optical Flo w !K 9=?^ 6u4V<~GH?t2r@O !J Spatial F requency Analysis !K NN0hJ,3d !J Regional Segmen tation !K 6qBNE*;vJ* 4iNN0h !J F acial Region !K $=$N B> %F%/ %9 %A%c$K 4X $9 $k FCD’NL %( %C %8 $H$O 2hA|Cf $N NN0h $N NX3TIt $N$3 $H$G $" $j !$ L@$k $5 $, 5^7c $K JQ2=$9$k 6-3&@~ $H $7 $F Cj =P$9$k!%2hA|FCD’NL $H $7 $F$O !$ %( %C %8 $N 6/EY !$L)EY!$D>@~@.J, $N J}8~ $J $I $r MxMQ $7 !$7A>u $N J#;( $5 !$2hA|Cf $N NN0h $N 9~ $_ F~ $j 6q9g !$J?9T@~J, $N Cj=P $K $h $k 7zJ* $J $I ?M9)J* $N 8!=P $J $I $K MQ $$ $i $l $k !% F0 $-$K 4X $9 $k FCD’NL %* %W %F %# %+ %k%U %m !<$H $O 3F %T %/ %; %k$K $* $1 $k F0$- %Y %/ %H %k $N 8~$-$N $3$H$G $" $k !% %* %W %F %# %+ %k%U %m !< $r 2r@O$9$k $3$H $K $h$j !$ %+ %a %i$N F0 $-$d 2h A|Cf $N FCDjNN0h $N F0 $- $J $I $r GD0. $G $- $k !%0E $$ NN0h $d FCD’E@ $, <h $j $K $/ $$ NN0h $K $*$$ $F @5 $7 $/F0 $- $, 8!=P $G $-$J$$$3 $H !$B?Bg $J 7W;;NL $r MW5a$9$k $3 $H$J $I $+ $i !$<BMQ@- $K <c43 $N LdBj $, $" $k !% 9=?^ $K 4X $9 $k FCD’NL 6u 4V <~ GH ?t 2r @O$N Be I= Nc $H $7 $F !$N% ;6 M> 89 JQ 49 !J DCT !K 78?t $, 5s $2 $i$l $k !% $3 $l $K $h $j !$ 2hA| $N $*$*$^ $+ $J 9=?^ $r Cj>]E* $J FCD’NL $H $7 $F Cj=P $G $- $k !%$^ $? !$2hA| $r J#?t $N NN0h $K J, 3d $7 !$3FNN0h $+$i >e5- $N 3F<oFCD’NL $r Cj=P$9$k $3 $H $K $h $k 9=?^ $N GD0. $r 9T $& <jK! $b $" $k !% 6qBNE*;vJ* $K 4X $9 $k FCD’NL FCDj $N BP>]NN0h $K 8BDj $7 $? G’<1 $r 9M $( $k :] $K$O !$L\E* $K 1~ $8 $F 6qBNE* $J ;vJ* $N%b %G %k$r CN <1 $H $7 $F J]M- $7 !$G’<1 $9$k $3 $H $, $7$P$7$P 9T $o $l $k !% $3$N$h $& $J =hM} $b 0l<o $N FCD’NLCj=P

3.3 2hA|=hM}It 26 $H 9M $( $k $3 $H $, $G $- $k !%K\8&5f $G$O !$?MJ*A| $, IQHK $K =P8=$9$k $H $$ $& %K%e !< %91GA| $N FCD’ $r 9MN8 $7 !$4iNN0h $N 8!=P $r 9T $$ !$FCD’NL $N 0l $D $H $9$k !% 3.3.3 2hA|FCD’NL $K 4p$E$/2hA|FbMF2r@O 3.3.1 $G =R $Y$?$h $& $J 2hA|FbMF $N GD0. $N$?$a $K !$2hA|FCD’NL $K 4p $E $/2hA|FbMF2r@O $r 9T $& !% %K%e !< %91GA| $N FCD’ $H $7 $F !$?M4V $N <R2qE*9T0Y $r 07$C $? FbMF $, B?$$E@ $, 5s $2 $i$l $k !% $= $N$? $a !$ 2h A| Cf $K ?M J* A| !$ FC $K >eH> ?H $, Bg $-$/ 1G $C $F $$$k $3 $H $, Hs >o $K B? $$!% 0l J} !$ IQ =P $9 $kOCBj $K $D$$ $F $O !$ $= $l$i $N ?MJ* $, EP>l $9$k GX7J $N>lLL !J >l=j !K $, 6&DL $G$" $k $3 $H $, B? $$ !% $3$N $h $& $J FCD’ $r 9MN8$9$k $H !$Ho<LBN $N ?MJ*5Z $S GX7J $N NN0h $r J,N% $7 $F 3F !9 $N 2hA|FCD’ NL $r 2r@O$9$k $3$H$K $h $j !$ ?MJ*5Z $S >lLL $N FbMF $r 2r @O$9$k $3$H $, $G $- $k $H 9M $( $i $l $k !%IQ =P $9$k ?MJ* $d>lLL $K 4X $7 $F $O !$ ?M J* NN0h $d GX7JNN 0h $, N‘;w $7 $? 2hA| FCD’ $r <($9 $O $:$G$"$j !$ ?dDj $N$?$a$N CN<1 %Y !< %9 $N 9=C[ $b Hf3SE*MF0W $G$" $k $H 9M $($i $l $k !%$^ $? !$ $*$*$^ $+ $J 9T0Y $N ?dDj $K$O !$?MJ* $N B8:_ $d ?M?t $r <g $J J,N‘5,B’ $H $7 $? E57?E* %7 %g %C %H J,N‘ $r 9T $( $P $h$$ !% $=$3 $G K\8&5f $G $O !$2hA|Cf $K 0lDj0J>e $N Bg$-$5 $N ?MJ* $, B8:_$9$k>l9g $O !$2hA| $r ?MJ*NN 0h $H GX7JNN0h $K J, 3d $7 !$CN<1 %Y!< %9 $r ;2>H$9$k $3$H $K $h$j !$ 3FNN0hKh $N 2hA|FCD’NL $K 4p $E $/2hA|FbMF $N 2r@O $r 9T $& !%

3.4 E}9g=hM}It 27 3.4 E}9g=hM}It K\ @a $G $O !$ Ds 0F <j K! $K$* $1 $k <+ A3 8@ 8l =h M} 7k 2L $H2h A| =h M} 7k 2L $H $NE} 9g =h M} $N35 MW 5Z $S !$ $= $N :] $K MxMQ$9$kCN<1 %Y !< %9 $K $D$$$F =R $Y $k !% 3.4.1 E}9g=hM} $N 35MW E}9g=hM}It $G$O !$<+A38@8l=hM}It $G 8l5AB0@-2r@O $5 $l $? :w0z8uJd $r 2hA|FbMF $K 1~ $8 $F BP1~ IU $1 $k !% $D$^$j !$ ?^ 3.4 $K <($9$h $& $K !$ !J 1 !K ?MJ* $K 4X$9$k:w0z8u Jd $O !$ BP1~ $9$k?MJ*A| $K BP $7 $F !$ !J 2 !K >l =j !& AH ?% $K 4X$9 $k:w 0z 8u Jd $O !$ BP1~ $9 $k>l LL $K BP $7 $F :w0z $H $7 $F IUM? $9 $k!% $3 $N $h $& $K B0@- $r 9M N8 $7 $? E}9g=hM} $r 9T $& $3$H $K $h$j !$ 2hA| $H 6qBNE* $K BP1~ $7 $? :w0zIU $1 $, <B8= $5 $l $k !% $J $* !$ !J 3 !K ;~Aj5Z $S !J 4 !K 9T0Y $K 4X$9$k:w0zIU $1$K 4X $7 $F$O !$ 3F !9 C1 0l %a %G %# %" $+$i $N Cj =P $H$J $k $?$a !$E}9g=hM}It $G$O 07 $o$J $$ !% ?^ 3.4: E}9g=hM} $N 35MW !’ :w0z8uJd $H 2hA| $N B0@- %l %Y %k$G $N BP1~ $r 3NG’ $7 $? BP1~IU $1 3.4.2 2h A| FC D’ $H2h A| Fb MF $N 4X O" $K4X $9$k CN <1 %Y!< %9 $N Mx MQ $K $h $k :w 0z IU $1 $3 $N$h $& $J :w0zIU $1 $r 9T $& $K $"$? $j !$ 2hA|FCD’NL $H 2h A|FbMF $N 4XO" $K 4X$9$kCN<1 %Y!< %9 $r MxMQ $9$k!% !J 1 !K 5Z $S !J 2 !K $K 4X $7 $F$O !$ L@<(E* $J 5-=R $, :$Fq $G$" $k $?$a !$ %K %e!< %91G A|Cf $K IQHK $K EP>l$9$kF10l?MJ*5Z $S F10l>lLL $K 4X$9$kBgNL $N ;vNc2hA| $r MQ $$ $F CN<1 %Y !< %9 $r 9=C[ $7 !$ Mx MQ $9$k!% !J 4 !K $K 4X $7 $F $O !$ E57? E* %7%g %C %H J,N‘ $K $h$j F@ $i $l $k $N $G !$ :G =i $+$i L@<(E* $K 5-=R $5 $l $? CN<1 !J 5,B’ !K $r MQ $$ $? BP1~IU $1 $, $J $5 $l $F $$ $k $H 9M $($i $l $k !% 86;OE* $J 2hA|FC D’ NL $r MQ $$ $F $3$N$h $& $J CN<1 $r 3MF@ $9$k $3 $H $O !$ 0l HL $K 6K $a $F :$Fq $@ $, !$ %K %e !< %9 1G A| $N$h $& $K IQHK $K F10l?M J* $dF10l>l =j $, =P8= $9 $k>l 9g $K$O <B8= 2D G= $H ;W $o $l $k!% 99 $K !$ $3$N $h $& $J CN <1 %Y !< %9 $r MxMQ$9$k $3$H $K $h$j !$ 6&5/$9$k %F %- %9 %H$, B8:_ $7 $J $$ 1G A| $K $D$$$F$b !$Bg;(GD $J FbMF?dDj $r 9T $& $3 $H $, $G $- $k !% $= $N$?$a !$K~B- $J :w0zIU $1$r 9T $&

3.4 E}9g=hM}It 28 $?$a $K$O <c43>pJsNL $, ITB- $7 $F $$ $k ;zKk $N$h $& $J >pJs8; $r MxMQ$9$k:] $K M-8z $G$" $k $H ;W $o $l $k !%

3.5 $^ $H$a 29 3.5 $^ $H$a K\ >O $G $O !$ 1G A| Fb MF $r9M N8 $7 $? E} 9g %a %G %# %"=h M} $K$h$k :w 0z IU $1 5! 9= $NA4 BN A| $rDs 0F $7 !$ <+ A38@8l=hM} !$2hA|=hM}!$E}9g=hM} $N 3F=hM}It $N Lr3d $K $D$$$F 4JC1 $K =R $Y$? !%3F=hM} $N >\:Y 5Z $S I>2A<B83 $K $D$$$F $O !$B3$/Bh 4 >O $+$i Bh 6 >O $K $*$$ $F =R $Y $k !%

Bh 4 >O @\Hx<- $K 4p $E$/ ;zKk $N 8l5AB0@-2r@O K\>O $G $O !$1GA|FbMF $r 9MN8 $7 $? :w0zIU $1$K I,MW $H$J $k !$:w0z8uJd $N%F %- %9 %H $K BP$9$k=h M} $H $7 $F !$;zKk $N 8l5AB0@-2r@O $K $D$$$F =R $Y $k !% $^ $:!$ ;zKk $N @-<A $K $D$$$F =R $Y !$6qBNE*;vJ* $r ;X<($9$k L>;l6g $, B?$$ $3 $H$r E}7WE* $K <( $9 !%<! $K !$K\8&5f $G Ds0F$9$kFH<+ $N L>;l6g $N 8l5AB0@- 2r@O<jK! $r Ds0F $7 !$ $=$N$?$a $K I, MW $H $J $k B0@-JLL> ;l<-=q $N :n@.2aDx $r <($9 !% $= $7 $F :G 8e $K !$:n@. $5 $l $? <-=q $r MQ$$ $F !$<B:] $N%K%e !< %91GA|Cf $K =P8=$9$k;zKk $N 8l5AB0@-2r@O $r 9T$C $? 7k2L $r <( $7 !$I>2A $r 9T $& !% 4.1 ;zKk $N 8l5AB0@-2r@O K\@a $G$O !$;zKk $N 8@8lE*@-<A $K $D$$$F =R $Y$?$" $H !$ $= $l $i $N @-<A $r 9MN8 $7 $F !$K\8&5f $G FH <+ $K Ds0F$9$k;zKk !$ $D$^$j L>;l6g $N 8l5AB0@-2r@O<jK! $r >R2p$9$k!% %F %l %S %K%e !< %9 $N ;zKk $N 2r@O $K 4X$9$k8&5f $H $7 $F $O !$8@8lE*2r@O $K 2C $( !$I=<(0LCV $J $I $r Mx MQ$9 $k <j K! $, $" $k [180] !% $3 $N <j K! $O K\ 8& 5f $G I, MW $H $9 $k 5; =Q $=$N $b$N$G $" $k$b$N $N !$ ;zKk $N I=<(0LCV $J $I $r MxMQ$9$kE@ $G !$ %G %6 %$ %s$O HVAH Kh $K 0[ $J $j !$ $^ $? F10lHVAH $G $b Dj 4| E* $K JQ2=$9$k $?$a !$HFMQ@- $N E@ $+$i LdBj $, $" $k $H 9M $($? !% $= $3 $G !$0J2< $G$O%F%- %9 %H >pJs $N $_ $K $h $k ;zKk $N 8l5AB0@-2r@O $K $D$$$F O@ $8 $k !% 4.1.1 ;zKk $N 8@8lE*@-<A ;zKk $O B> $N 0lHL $N%F %- %9 %H $H Hf3S $7 $F !$J8K!E* $K $b FbMFE* $K $b FC<l $J @-<A $r M-$9$k!% $= $N $?$a !$4{B8 $N <+A38@8l=hM}5;=Q $r $=$N $^$^ N.MQ$9$k $3 $H $K 8B3& $, $" $k H?LL !$ $= $l $i$r 5U $K MxMQ $7 $? =hM} $b 2DG= $G$" $k !% 0J2< $K $= $l$i $N @-<A $r J8K!E*FCD’ $H FbMFE*FCD’ $H $K J, $1 $F =R $Y $k !% 30

4.1 ;zKk $N 8l5AB0@-2r@O 31 J8K!E*@-<A :#F| $G $O F|K\8l $K 8B $C $F$b !$ 7ABV AG2r @O %7 %9 %F%‘ JUMAN [205] $d Ccd& [207] $r$O $8 $a !$ 9= J82r @O %7 %9 %F %‘ KN %Q !< %6 [204] $J $I !$0lHLJ8 $r BP >] $H $7 $? 9b EY $J 8@ 8l=h M} 5; =Q $, MF 0W $K MxMQ2DG= $J 7A $G B8:_$9$k!% $7 $+ $7 !$;zKk $N =hM} $K 4X $7 $F$O !$0J2< $K Ns5s$9$k $h $& $K !$DL>o $N %F%- %9 %H $H$O 0[ $J $k J8 K!E* 798~ $, $_$i $l $k [177, 180] $? $a !$DL>o $N%F%- %9 %H $r A0 Ds $H $7 $F @_7W $5 $l $?$3 $l$i$N 5;=Q $r I, $: $7 $b$= $N$^$^Mx MQ $9$k $3 $H $O$G$- $J$$ !% $J$*K\8&5f $G $O !$ $h$j 4J7i $K =EMW $J FbMF $r 4^ $‘ $3 $H $, B? $$ !$HsJ8>OE*;zKk $r <g $K MxMQ$9$k!% � J8>OE*;zKk 1. C1J8 2. <g8l $N >JN, 3. BN8@;_ $a 4. FCDj $N =u;l !J $K !$ $+ !$ $b !$ $O !$ $r !$ $X !K $G =* $o $k � HsJ8>OE*;zKk 5. J8Cf $N =u;l $N >JN, 6. L>;lNs $+$i$J $kL>;l6g I= 4.1: %F %l%S %K %e!<%9$K =P8= $9 $k;zKk $N <oN‘ $H HfN( <oJL Nc HfN( <g $J J8K!E*@-<A !J a !K >l=j !& AH?% El5~Bg3X 28.11% 6 !J b !K ?MJ* >.^<<sAj 13.19% 6 !J c !K %? %$ %H %k y !H <sAjK,JF $X !I 9.43% 3 !$ 4 !J d !K ;~Aj :rF| 7.00% 6 !J e !K H/8@ yy !H Bg $- $J 2; $, $7 $F 30 $r 8+$k $H!D !I 5.52% 2 !$8}8lJ8 !J f !K J|Aw5;=Q yyy Cf7Q 3.52% 6 !J g !K IA<L L5=} $@ $C $? @hF,<VN> 1.55% 1 !$ 2 !$ 3 !$ 5 !$ 6 $=$N B> 31.67% y <g $K ?7 $7 $$ OCBj $N KAF, $K =P8=$9$k $b$N !% yy H/8@ $N MWLs $d K]Lu $r 4^ $‘!% yyy J|Aw5;=Q>e $N$b$N !%

4.1 ;zKk $N 8l5AB0@-2r@O 32 FbMFE*@-<A 0lJ}!$ ;zKk $N FbMFE* $J @-<A $K $b 0lDj $N 798~ $, 8+ $i $l $k!% I= 4.1 $K !$ 370 J,4V $N%K %e!<%91G A| $K =P 8= $7 $? 2,842 7o$N ;z Kk $r Fb MFE* @-<A Kh $K J, N‘ $7 !$ $= $l $i $N @j $a $k3d 9g $r <($9 !% $3$N 7k 2L $+$i !$ !J a !K !$ !J b !K !$ !J g !K $r 9g $o$;$? 42.86% $N ;zKk $, 2hA|Cf $K <B:] $K 1G$C $F $$ $k ;vJ* $N :w0z 8uJd $H$J$j F@$k $3 $H$d !$ !J a !K !$ !J b !K !$ !J d !K !$ !J g !K $r 9g $o$;$? 49.86% $N;zKk $, !$ $$ $o$f $k 4W $H 8F $P $l $k !$ !V $$$D !J when !K !$ $I $3$G !J where !K !$ C/ $, !J who !K !$ 2? $r !J what !K $7 $F $$ $k !W $N3F B0 @- $N:w0z 8u Jd $H $J$jF@$k $3 $H $, J, $+ $k!% 99 $K !$ !J c !K $b0l HL E* $K Bg;( GD $J OCBj C1 0L $G$N:w0z $H $7 $F Mx MQ 2DG= $G $" $j !$ 9g $o$;$F !$A0<T $G 52.29% !$8e<T $G 59.29% $N ;zKk $, :w0z$N 8u Jd $H $J $j F@$k!% =P8=IQEY $O !$ 3F !9 KhJ, 3.29 7o !$ F1 3.83 7o!$ $" $k$$ $O Kh %7 %g %C %H 0.42 7o !$ F1 0.49 7o $G$" $k !% $3$N IQEY $G$O K\3JE* $J :w0zIU $1$r 9T $& $K$O IT==J, $G$" $k $, !$2hA|=hM}It $G 9T $& >lLL?d Dj $d !$:G=*E* $J :w0zIU $1 $N :] $K 9T $& N‘;w2hA|Cf $N ;zKk $N MxMQ $K $h$j Jd $& $3 $H$r 9M $( $l $P == J, $G$" $k !% 4.1.2 L>;l6g $N 8l5AB0@-2r@O 4.1.1 $G =R $Y $?$h $& $J 8@8l E* @-<A $r 9MN8 $7 !$ <g $K L>;l6g $+ $i$J $k !J 1 !K >l=j !& AH ?%!$ !J 2 !K ?M J*!$ !J 3 !K ;~Aj $K 4X$9$k;zKk $N 8l5AB0@-2r@O $r 9T $& !% $^ $:!$ 4{B8 $N L>;l !J 6g !K 2r@O<jK! $H $7 $F !$4XO"8&5f $r >R2p $7 !$<! $K FH<+$N ;zKk !$ $D$^$j L>;l6g $N 8l5AB0@-2r@O<jK! $r Ds0F$9$k!% 0lHL $N %F %- %9 %H $K$* $1 $k L>;l $N 8l5AB0@-2r@O N‘ ;w $7 $?8l 5A B0 @- 2r @O Ld Bj $H $7 $F !$ Bh 6 !$ 7 2s $N Message Understanding Conference !J MUC !K $K $* $1 $k2]Bj $N0l $D $H $7 $F Dj5A $5 $l $? !$ Named En tit y task [108, 171] $, $" $k !% $3$N 2]Bj $G $O !$Ds<( $5 $l $?%F%- %9 %H $K BP $7 $F !$?MJ*!$>l=j!$AH?%!$;~Aj!$?tCM $K 4X$9$kI=8= $r Cj=P $7 $F %? %0 IU $1 $9$k $3 $H$r ;22C<T $K 2] $7 $F $$ $k !%:G=*E* $J I>2A $N 7k2L !$:F8=N(!$E,9gN( $H $b $K 95% 0J>e $N <jK! $, $$ $/ $D $+ >e0L $K F~A* $7 $F $$ $k [172] !% 0lJ} !$ Fa ?\ @n $O 0lHL E* $J %F %- %9 %H Cf $N8G M- L> ;l $N8l 5A B0 @- 2r @O <j K! $rDs 0F $7 $F$$$k [147] !% $3$N<j K! $O NY @\ $9 $k J8 4V $NJ8 L. $r2r @O $9 $k $3 $H $K$h $j !$ 8G M- L> ;l $, ?M J* $NL> A0 $G$"$k $+ !$ >l =j !& AH?% $N L>A0 $G$" $k $+$r 2r@O$9$k!% $3 $l$i $N 2]Bj $d <jK! $O !$?MJ*!$>l=j!$AH?% $K 4X$9$kI=8= $N Cj=P5Z $S J,N‘ $r 9T $& $H $$ $& E@ $K $*$$ $F $O K\8&5f $G I,MW $H $9$k 5;=Q $K Hs>o $K 6a $$ $, !$ $$ $: $l $b 8GM-L>;l $K 2r@OBP>] $r 8BDj $7 $F$$ $kE@ $G 0[ $J $k !% $3$N$h $& $J 8GM-L>;l $N 2r@O $H !$ !J 8GM-L>;l $r 4^ $‘>l 9g $r 4^ $a$? !K 0lHL $N L> ;l 6g$N 2r @O $H$G $O !$K\<A E* $K 0[$J $k :$ Fq$5$r UT $‘Ld Bj $G $" $k !%I= 3.2 $G Nc <( $7 $? $h $& $K !$4pK\E* $K 8GM-L> ;lC1BN $G$O $=$N 8l5A $r 7hDj$9$k $3 $H$O IT2DG= $G$" $j !$ Fa?\@n $N <jK! $d Named En tit y task $N 2rK! $N$h $& $K !$ J8Fb $N 3J9=B$ $d <~0O $N J8L. $+$i ?dB,$9$k $3 $H $K$J $k !% $7 $+ $7 !$ $=$N$h $& $J >pJs $r F@ $K $/ $$ ;zKk $K BP$9$kE,MQ $O :$Fq $G $" $j !$ $3$3 $G Ds0F$9$k@\ Hx <- $K 4p $E $/8l5AB0@-2r@O<jK! $K $h$j !$ C1BN $G $N 2r@O $, 2DG= $H$J $k !%

4.1 ;zKk $N 8l5AB0@-2r@O 33 @\Hx<- $K 4p$E$/L>;l6g $N 8l5AB0@-2r@O<jK! 0J>e $N ;zKk $N @-<A $H 4{B8<jK! $K $h $k =hM} $N LdBjE@ $r 9MN8 $7 !$K\8&5f $G$O ;zKk $K BP $7 $F C1FH $G 8l5A B0 @- 2r @O $r 9T $& $3 $H $r L\;X $7 $? !% I= 3.2 $K <( $7 $?$h $& $K !$ 0l HL $K F|K\ 8l $K $* $$ $F !$ @\ Hx<- $r 2r@O $9$k $3 $H $K $h$jL>;l 6g A4 BN $N8l5A $r 7hDj $G$-$k 1 !% K\ 8& 5f $G $O !$ $3$N$h $& $J @-<A $r 2>Dj $7 $? $& $($G !$@\Hx<- $K CmL\$9$k $3$H $K $h$j !$ BgItJ, $, J#9gL>;l $d L>;l6g $+$i$J $k ;z Kk $N 8l5AB0@-2r@O $r 9T $& !% ?^ 4.1 $K$3$N$h $& $JJ}?K $K $h$k;zKk $N8l5A B0 @- 2r @O $NNc $r <( $9 !% $^ $:!$ ;z Kk $K 7ABVAG 2r @O $r ;\ $7 $F @\Hx<- $r @Z $j =P $7 !$@Z $j =P $7 $? @\Hx<- $r 3F8l5AB0@-JLL>;l<-=qCf $N 8l $H Hf3S$9$k $3$H$K $h$j 2r@O $r 9T $& !% $J $* !$ $3$N Nc $d 0J2< $G$O @\Hx <- $K =EE@ $r $*$$ $F 5DO@$9$k $, !$Ds0F <jK! $O !V GPM% !W $d !V Bf=j !W $N$h $& $K !$C1FH $G ?MJ* $d >l=j $r <($9IaDLL>;l $r $b <}=8 !$2r@OBP >] $H $9$k !% 1 $3$N @-<A $O $*$= $i $/Cf9q8l !$D+A/8l $r$O $8 $a$H $9 $kB> $N El %" %8 %"$N =t8@8l $K $b 3:Ev$9$k $H ;W $o $l $k !%

4.1 ;zKk $N 8l5AB0@-2r@O 34 ?^ 4.1: @\Hx<- $K CmL\ $7 $? ;zKk $N 8l5A2r@O $N Nc

4.2 8l5AB0@-JLL>;l<-=q $N :n@. 35 4.2 8l5AB0@-JLL>;l<-=q $N :n@. K\@a $G $O !$ 4.1 $G Ds0F $7 $? @\Hx <- $K CmL\ $7 $? ;zKk $N8l5AB0 @-2r @O <jK! $r <B8= $9$k $? $a $K I,MW $H$J $k8l 5A B0@- JL L> ;l <- =q $N :n@. $K $D$$ $F =R $Y$k!% 6q BN E* $K $O !$ !J 1 !K ?M J*!$ !J 2 !K >l =j !& AH ?%!$ !J 3 !K ;~Aj $r <($9@\Hx<- $r =8 $a$? <-=q $r 3F !9 :n@. $9$k !% A0 =R $N$h $& $K !$=c?h $J @\Hx<-0J30 $K !$ !V GPM% !W !$ !V Bf=j !W !$ !V :# F| !W $N$h $& $K C1FH $G ?MJ* !$>l =j !& AH ?%!$ ;~ Aj $r<( $9L> ;l $b<} =8 BP >] $H$9$k!% $J$*!$ 8G M- L> ;l $O !$ C1 FH $G$N8l 5A B0 @- 2r @O $, :$ Fq $J $3 $H $d!$ 7A BV AG 2r @O ;~ $K2r @O $5 $l $k $3 $H $, B? $$ $3 $H $J $I $+ $i !$ <} =8 BP >] $+ $i=| 30 $7 $?!% <-=q $N:n@. $K$"$?$j !$ I= 4.2 $K <( $9 2 $D $N %F %- %9 %H %3 !< %Q %9 $r MxMQ $7 $? !% $3 $l$i $N %F %- %9 %H %3 !<%Q %9 $O ?M<j $G 7ABVAG2r@O$5 $l $? 7k2L $, K\J8 $K %? %0 IU $1 $5 $l $F $*$j !$ 7ABVAG $N 6h@Z$j $d <oJL $r @5 $7 $$$b $N $H 9M $($F MxMQ $9$k!% $3 $l$i$r 9g $o$; $F 47,374 J8 $+$i 0lDj $N>r7o $N $b $H $K @\Hx<- $N Cj=P $r 9T$C $? !% I= 4.2: 8l5AB0@-JLL>;l<-=q $N :n@. $K MQ $$ $?%F%- %9 %H %3!< %Q %9 %3 !<%Q %9L> <}O?J8?t =PE5 R W C %F%- %9 %H %3 !<%Q %9 !J Bh 1 HG !K [210] Cf $N 27,418 J8 1994 G/HGKhF|?7J9 R W C-DB-TEXT-95-2 5~ETBg3X %F %- %9 %H %3 !<%Q %9 !J Bh 2 HG !K [206] 19,956 J8 1995 G/HGKhF|?7J9 9g7W 47,374 J8 0J2< $G $O !$3F !9 $N 8l5AJ,N‘JLL>;l<-=q $N :n@.<j=g $H <}=87k2L $K $D$$$F =R $Y $k !% 4.2.1 ?MJ*L>;l $N <}=8 $3$3$G $O !$ ?MJ* L>;l!$ $9 $J$o $A !$ !V !A Gn;N !W $N$h $& $K ?MJ* $r <($9@\Hx<- $d !V GPM% !W $N$h $& $K C1FH $G ?MJ* $r <($9IaDLL>;l $N <}=8<j=g $H 7k2L $K $D$$$F =R $Y $k !% %3!< %Q %9 $+ $i $N Cj=P4p=‘ ?MJ* L> ;l $O I= 4.3 $K <( $94p=‘ $K => $C $F %3!< %Q %9 $+ $i Cj=P $7 $? !% $3 $3 $G $O !$ @\ Hx <- !V $i !W 5Z $S !V $? $A !W $, 86B’ $H $7 $F J#?t $N ?M4V !J $N$_ !K $r I=$9 $N $K MQ $$ $i $l $k $3$H$r MxMQ $7 $? !% $^ $? !$ I= 4.3 $N :G2<CJ $K$3 $N 4p=‘ $K $h $kCj=PNc $r !$ I= 4.4 $K Cj=P $5 $l $? 8l $N 0lIt $r IQEY $N 9b $$ =g $K Ns5s$9$k!% N‘5A8l<-=q $K$h $k 8lWC $N 3HD% I= 4.3 $K <( $7 $? 4p =‘ $K $h $k %3 !<%Q %9 $+$i $N Cj=P $K $h$j 136 7o $N @\ Hx<- $, Cj=P$5 $l $? $b$N$N !$ HFMQE* $J ;zKk2r@O $K E,MQ$9$k $K$O 8lWC $, IT==J, $G$" $k !% $= $3 $G !$N‘5A8l<-=q $r MQ $$ $F 8lWC

4.2 8l5AB0@-JLL>;l<-=q $N :n@. 36 I= 4.3: %3!< %Q %9 $+ $i $N ?MJ*L>;lCj=P>r7o 0J2< $N%Q%?!< %s $H 8l5Z $S 7ABVAG $, 0lCW$9$kItJ, $+$i !$2<@~It $N 8l $r Cj=P$9$k !% R W C !$5~BgN> %3 !<%Q %9 $G$O 7ABVAGBN7O $, 0[ $J $k $?$a !$3F !9 $K $* $1 $k >r7o $r <($9 !% Cj=PNc $O F|K\8l7ABVAG2r@O %7 %9 %F %‘ JUMAN $K $h $k=PNO7k2L $r <($9 !% 8l !v "* !v !V $i !W !V $? $A !W RW C !N L>;l !O 7ABVAG !N L>;l - !v !O "* !N L>;l - Hs<+N) - !v !O !N L>;l - @\Hx !O !N L>;l - @\Hx !O 5~Bg !N L>;l - !v !O !N L>;l - IaDLL>;l !O !N @\Hx<- - 7ABVAG !N @\Hx<- - "* !N @\Hx<- - L>;l@-L>;l@\Hx<- !O L>;l@-L>;l@\Hx<- !O L>;l@-L>;l@\Hx<- !O EDCf 1QI’ 65<x $i Cj=PNc !N L>;l - ?ML> !O !N L>;l - ?ML> !O !N L>;l - IaDLL>;l !O !N @\Hx<- - L>;l@-L>;l@\Hx<- !O $N 3HD% $r 9T$C $? !%3HD% $K $"$? $C $F $O !$N‘5A8l<-=q $N J,N‘CJMn $N $& $A !$Cj=P $5 $l $? 8l $, 4^$^ $l $k $b $N $K 4^ $^ $l $k8l $O A4 $F 3:Ev $9$k 8l 5AB0 @- $r M- $9$k $H H=CG $7 $? !% N‘5A 8l <- =q $H $7 $F $O !$ !V J, N‘ 8l WC I= !W !J 0J2< !$ 5l J, N‘ 8l WC I= !K [208] 5Z $S !V !X J,N‘ 8l WC I= !Y 7A <0 $K$h$k8l WC J, N‘ I= !J A} JdHG !K !W !J 0J2< !$?7J,N‘8lWCI= !K [209] $r MQ $$$? !%3F !9 $N N‘5A8l<- =q $N 5,LO $r I= 4.5 $K Hf3S $7 $F <($9 !%3FJ,N‘ CJ Mn $O J? 6Q 6.3 $+ $i 6.8 Dx EY$N 8l $r 4^$_ !$ $3 $N 5, LO $N 8l WC$N 3H D% $, 4| BT$5 $l $k !% $J $* !$N>N‘5A8l<-=q $K $h $k8lWC $N 3HD% $N :] $K 3:Ev $7 $? J,N‘9‘L\5Z $S CJMn $r IUO? $K 0lMw $K $7 $F <($9 !% <}=87k2L I= 4.6 $K <-=q $N:n@. 2a Dx $G F@ $i $l $? 8lWC $N?d0\ $r <( $9 !% :G =* E* $K !$ 5l J, N‘ 8l WC I= $K$h$k3HD% $G 860 7o !$?7J,N‘8lWCI= $K $h $k3HD% $G 1,795 7o $N ?MJ*L>;l $, <}=8$5 $l $? !% 4.2.2 >l=j !& AH?%L>;l $N <}=8 $3$3 $G $O !$ >l =j !& AH ?% L> ;l!$ $9 $J $o $A !$ !V !A 1X !W $N$h $& $K >l=j $d AH?% $r <( $9@\ Hx <- $d !V Bf=j !W $N $h $& $K C1FH $G >l=j $d AH?% $r <($9IaDLL>;l $N <}=8<j=g $H 7k2L $K $D$$$F =R $Y $k !%

4.2 8l5AB0@-JLL>;l<-=q $N :n@. 37 I= 4.4: Cj=P $5 $l $? ?MJ*L>;l !J >e0L 73 7o !K =g0L Cj=P $5 $l $? 8l IQEY =g0L Cj=P$5 $l $? 8l IQEY =g0L Cj=P $5 $l $? 8l IQEY 1 <T 75 20 0Q0wD9 6 49 BeM} 2 2 ;a 57 27 Bg;H 5 49 Be9T 2 3 $5 $s 51 27 <RD9 5 49 Bb0w 2 4 2qD9 32 27 44;v 5 49 B<D9 2 5 D9 26 27 2]D9 5 49 B"Aj 2 6 5D0w 21 31 BgE}NN 4 49 A%D9 2 7 ?M 16 31 Am=q5- 4 49 @DG/ 2 7 65<x 16 31 A*<j 4 49 >/>- 2 9 2H 15 31 <R0w 4 49 =w@- 2 10 44It 14 31 ;TD9 4 49 =u<j 2 11 <sAj 13 31 73?M 4 49 =jD9 2 12 Ho9p 10 31 45<T 4 49 <g 2 13 6H<T 9 38 O+Aj 3 49 <<D9 2 14 D941 8 38 N>;a 3 49 <!41 2 14 Aj 8 38 Lr0w 3 49 :4 2 14 =q5-D9 8 38 I{Am:[ 3 49 8\Ld 2 14 5R 8 38 ItD9 3 49 65;U 2 14 0w 8 38 @8 3 49 44;vD9 2 19 BeI= 7 38 <g@J 3 49 0e 2 20 MF5?<T 6 38 7P83<T 3 49 0Q0w 2 20 ?&0w 6 38 7/ 3 49 %i %s %J !< 2 20 =u65<x 6 38 4FFD 3 49 %@ %$ %P !< 2 20 6ID9 6 38 3X@8 3 49 $5 $^ 2 20 4X78<T 6 49 FqL1 2 !J 0J2<>JN, !K 20 41 6 49 CDD9 2 I= 4.5: 8lWC3HD% $K MQ $$ $? 35G0<-=q $N 5,LO BgJ,N‘9‘L\?t >.J,N‘9‘L\?t J,N‘CJMn?t $N$Y <}O?8l?t !J 0[ $J $j ?t !K 5lJ,N‘8lWCI= 4 822 5,136 36,780 32,548 ?7J,N‘8lWCI= 4 842 10,334 87,743 70,858

4.2 8l5AB0@-JLL>;l<-=q $N :n@. 38 I= 4.6: <}=8 $5 $l $? ?MJ*L>;l $N 8lWC $N ?d0\ J,N‘9‘L\5Z $S J,N‘CJMn $O J,N‘8lWCI=<}O?8l $N B0$9$k$b $N$N ?t $r <($9 5lJ,N‘8lWCI= ?7J,N‘8lWCI= %3 !<%Q %9 J,N‘8lWCI= %3 !<%Q %9 J,N‘8lWCI= $+ $i $N Cj=P $K $h $k3HD% $+$i $N Cj=P $K $h $k3HD% J,N‘8lWCI=<}O?8l?t 102 826 117 1,776 !J J,N‘CJMn?t !K 79 79 125 125 !J J,N‘>.9‘L\?t !K 42 42 59 59 J,N‘8lWCI=Hs<}O?8l?t 34 34 19 19 Am8lWC?t 136 860 136 1,795 %3!< %Q %9 $+ $i $N Cj=P4p=‘ >l=j !& AH ?% L> ;l $O I= 4.7 $K <( $94p=‘ $K => $C $F %3!< %Q %9 $+$i Cj=P $7 $? !% $3 $3 $G $O !$ 3J=u ;l !V $+ $i !W !$ !V $G !W !$ !V $K !W !$ !V $X !W !$ !V $h $j !W !$ !V $K $F !W $, >l=j $d J} 8~ $r <($9$N $K MQ$$ $i $l $k $3$H$r MxMQ $7 $? !% $^ $? !$I= 4.7 $N :G2<CJ $K$3 $N 4p=‘ $K $h $kCj=PNc $r <( $7 $? !% ?MJ*L>;l $N :o=| I= 4.7 $K <( $7 $? 4p=‘ $K =>$C $? Cj=P $G $O !$ I= 4.8 $K Nc<($9$k $h $& $K !$ K\Mh $O ?MJ*L>;l $G$" $k8l $, :.F~ $7 $F $7 $^ $& !% $3 $l$O !$ 3J =u;l !V $X !W $, I= 4.7 :G2< CJ $N Nc $G $O J}8~ $r <( $9 $N $K BP $7 !$ I= 4.8 $N Nc $G $O L\E* 3J $N?MJ* $r ;X $9 $3 $H $K <( $5 $l $k$h $& $K !$ =u;l $NMQK! $NB?MM@- $K $h$k $b $N $G $"$k!% $3 $N $h $& $K $7 $F :. F~ $7 $? ?M J* L> ;l $r=| 5n $9 $k $? $a $K !$ $3 $3 $G Cj =P $5 $l $?8l $+ $i !$ 4.2.1 $G Cj=P $5 $l $? ?MJ*L>;l $r :o=|$9$k!% I= 4.9 $K ?MJ*L>;l $r :o=| $7 $? 8e $N Cj=P$5 $l $? 8l $N 0lIt $r IQEY $N 9b$$=g $K Ns5s$9$k !% N‘5A8l<-=q $K$h $k 8lWC $N 3HD% ?M J* L> ;l $N:o =| 8e $K 696 7o $N@\ Hx <- $, ;D $C $? $b $N $N!$ HF MQ E* $J;z Kk 2r @O $K E, MQ $9 $k $K $O 8l WC $, IT== J, $G$"$k !% $= $3 $G !$ 4.2.1 $G =R $Y $?$h $& $K !$ N‘ 5A 8l <- =q $r MQ $$ $F 8lWC $N3HD% $r 9T $C $? !% <}=87k2L I= 4.10 $K <-=q $N :n@.2aDx $G F@ $i $l $? 8lWC $N ?d0\ $r <($9 !% :G=*E* $K !$5lJ,N‘8lWCI= $K $h $k3H D% $G 4,621 7o !$?7J,N‘8lWCI= $K $h $k3HD% $G 7,908 7o $N >l=j !& AH?%L>;l $, <}=8$5 $l $? !%

4.2 8l5AB0@-JLL>;l<-=q $N :n@. 39 I= 4.7: %3!< %Q %9 $+$i $N >l=j !& AH?%L>;lCj=P>r7o 0J2< $N%Q%?!< %s $H 8l5Z $S 7ABVAG $, 0lCW$9$kItJ, $+$i !$2<@~It $N 8l $r Cj=P$9$k!% R W C !$5~BgN> %3 !<%Q %9 $G$O 7ABVAGBN7O $, 0[ $J $k $?$a !$3F !9 $K $* $1 $k>r7o $r <($9 !% Cj=PNc $O F|K\8l7ABVAG2r@O %7 %9 %F %‘ JUMAN $K $h $k =PNO7k2L $r <($9 !% !V $+$i !W !V $G !W 8l !v !v "* !v !V $K !W !V $X !W !V $h$j !W !V $K $F !W !N L>;l - 8GM-L>;l !O RW C !N L>;l - 8GM-L>;l - !N L>;l !O !N =u;l - 7ABVAG AH?% !O !N L>;l - !v !O "* !N L>;l - Hs<+N) - !v !O 3J=u;l !O !N L>;l - 8GM-L>;l - !N L>;l - @\Hx !O CO0h - !v !O 5~Bg !N L>;l - COL> !O !N L>;l - !v !O !N L>;l - IaDLL>;l !O !N =u;l - 7ABVAG !N L>;l - AH?%L> !O !N @\Hx<- - "* !N @\Hx<- - 3J=u;l !O L>;l@-L>;l@\Hx<- !O L>;l@-L>;l@\Hx<- !O El5~ Bg3X !! !!!! 9)3XIt 9=Fb $X Cj=PNc !N L>;l - COL> !O !N L>;l - !!!! !N L>;l - !N L>;l - IaDLL>;l !O !N =u;l - IaDLL>;l !O IaDLL>;l !O 3J=u;l !O I= 4.8: >l=j !& AH?%L>;lCj=P $K ?MJ*L>;l $, :.F~ $9 $kNc Cj=PNc $O F|K\8l7ABVAG2r@O %7 %9 %F %‘ JUMAN $K $h$j 7ABVAG2r@O $7 $? 7k2L $r <($9 El5~ Bg3X 9)3XIt 65<x $X Cj=PNc !N L>;l - COL> !O !N L>;l - !N L>;l - !N L>;l - IaDLL>;l !O !N =u;l - IaDLL>;l !O IaDLL>;l !O 3J=u;l !O

4.2 8l5AB0@-JLL>;l<-=q $N :n@. 40 I= 4.9: Cj=P $5 $l$? >l=j !& AH?%L>;l !J >e0L 100 7o !K =g0L Cj=P $5 $l $? 8l IQEY =g0L Cj=P$5 $l $? 8l IQEY =g0L Cj=P $5 $l $? 8l IQEY 1 ;T 163 33 ;v7o 16 66 KLIt 8 2 Fb 108 33 8^NX 16 66 7P:Q 8 3 B& 78 33 6u9A 16 66 5! 8 4 Bg2q 60 38 6&OB9q 14 66 7h5D 8 5 8) 46 38 It 14 66 >e6u 8 6 ;TFb 43 40 5D2q 13 66 %; %s %?!< 8 7 1X 39 41 =j 12 66 3FCO 8 7 @/I\ 39 41 FbIt 12 66 5$>]Bf 8 7 @o 39 41 IU6a 12 77 E9 7 10 LdBj 38 41 CO?L 12 77 K! 7 11 =p 36 45 Ev6I 11 77 >J 7 12 COJ} 31 45 0d@W 11 77 0J30 7 13 6h 30 45 =P?H 11 77 =tEg 7 14 Bg?L:R 29 45 9A 11 77 9q6- 7 14 9qFb 29 45 >p@* 11 77 6(5D 7 16 2qCL 28 45 4pCO 11 77 @/:v 7 16 A* 28 45 @oAh 11 77 7‘>l 7 18 CO:[ 27 45 <R 11 77 K,Ld 7 19 D. 25 45 <~JU 11 77 BgN& 7 20 ;T>l 23 45 A0 11 77 6Z 7 20 4V 23 55 K\It 10 77 CO8! 7 22 CO6h 22 55 %[ !< %k 10 77 3F9q 7 22 2q 22 55 9b:[ 10 77 Bg 7 24 4[ 20 55 2q4[ 10 92 ;Y6I 6 25 2- 19 59 $i 9 92 ;f 6 25 2q5D 19 59 6I 9 92 ;YIt 6 25 CO0h 19 59 ;YE9 9 92 @~ 6 28 B< 18 59 FnIt 9 92 %F %l %S 6 28 >l 18 59 ET 9 92 4X78 6 30 73 17 59 7w 9 92 7O 6 30 =t9q 17 59 @*NO 9 92 A4BN 6 30 8l 17 66 Eg 8 92 A*5s 6 33 =# 16 66 9b86 8 !J 0J2<>JN, !K 33 ;~Be 16 66 @/8" 8

4.2 8l5AB0@-JLL>;l<-=q $N :n@. 41 I= 4.10: <}=8 $5 $l$? >l=j !& AH?%L>;l $N 8lWC $N ?d0\ J,N‘9‘L\5Z $S J,N‘CJMn $O J,N‘8lWCI=<}O?8l $N B0$9$k $b$N$N ?t $r <($9 ?7J,N‘8lWCI= %3 !<%Q %9 ?MJ*L>;l J,N‘8lWCI= $+$i $N Cj=P $N :o=| $K $h $k3HD% J,N‘8lWCI=<}O?8l?t 581 378 4,460 !J J,N‘CJMn?t !K 532 486 486 !J J,N‘>.9‘L\?t !K 275 264 264 J,N‘8lWCI=Hs<}O?8l?t 184 161 161 Am8lWC?t 765 539 4,621 5lJ,N‘8lWCI= %3 !<%Q %9 ?MJ*L>;l J,N‘8lWCI= $+$i $N Cj=P $N :o=| $K $h $k3HD% J,N‘8lWCI=<}O?8l?t 674 607 7,819 !J J,N‘CJMn?t !K 764 697 697 !J J,N‘>.9‘L\?t !K 318 307 307 J,N‘8lWCI=Hs<}O?8l?t 91 89 89 Am8lWC?t 765 696 7,908 4.2.3 ;~AjL>;l $N <}=8 $3$3$G $O !$ ;~Aj L>;l!$ $9 $J$o $A !$ !V !A 8e !W $N$h $& $K ;~Aj $r <($9@\Hx<- $d !V :#F| !W $N$h $& $K C1 FH $G ;~Aj $r <($9IaDLL>;l $N <}=8<j=g $H 7k2L $K $D$$$F =R $Y $k !% %3!< %Q %9 $+ $i $N Cj=P4p=‘ ;~AjL>;l $O I= 4.11 $K <($94p=‘ $K => $C $F%3!<%Q %9 $+$i Cj=P $7 $? !% $3$3 $G $O !$ 3J=u;l !V $+$i !W !$ !V $K !W !$ !V $h$j !W $, ;~Aj $r <($9 $N $K MQ $$ $i $l $k $3 $H $r MxMQ $7 $? !% $J$* !$ I= 4.11 $K$O 5- $7 $F$$ $J $$ $, !$ 5~ET Bg 3X %F %- %9 %H %3 !<%Q %9 $K 8B $C $F !$ !N L>;l - ;~Aj L> ;l !O $N7ABV AG $r M- $9$k A4C1 8l $bJ; $;$F Cj=P $7 $? !% $^ $? !$ I= 4.11 $N :G2<CJ $K$3$N 4p=‘ $K $h $kCj=PNc $r !$ I= 4.13 $K Cj=P $5 $l $? 8l $N 0lIt $r IQEY $N 9b $$ =g $K Ns5s$9$k!% N‘5A8l<-=q $K$h $k 8lWC $N 3HD% I= 4.11 $K <( $7 $? 4p=‘ $K$h$k %3!< %Q%9 $+ $i$N Cj=P $K$h$j 156 7o $N@\Hx <- $, Cj =P $5 $l $?$b $N $N !$ HFMQE* $J ;zKk2r@O $K E,MQ$9$k $K$O 8lWC $, IT==J, $G $" $k !% $= $3 $G !$ 4.2.1 $G =R $Y$?$h $& $K !$ N‘

4.2 8l5AB0@-JLL>;l<-=q $N :n@. 42 5A8l<-=q $r MQ $$ $F 8lWC $N 3HD% $r 9T$C $? !% I= 4.11: %3!< %Q %9 $+ $i $N ;~AjL>;lCj=P>r7o 0J2< $N%Q%?!< %s $H 8l5Z $S 7ABVAG $, 0lCW$9$kItJ, $+$i !$2<@~It $N 8l $r Cj=P$9$k !% R W C !$5~BgN> %3 !<%Q %9 $G$O 7ABVAGBN7O $, 0[ $J $k $?$a !$3F !9 $K $* $1 $k >r7o $r <($9 !% Cj=PNc $O F|K\8l7ABVAG2r@O %7 %9 %F %‘ JUMAN $K $h $k=PNO7k2L $r <($9 !% !V $+$i !W 8l !v !V $K !W !V $h$j !W RW C 7ABVAG !N L>;l - I{;l - !v !O !N =u;l - 3J=u;l !O !N L>;l - Hs<+N) - I{;l2DG= - !v !O 5~Bg7ABVAG !N L>;l - I{;lE*L>;l !O !N =u;l - 3J=u;l !O Cj=PNc $3 $m $+$i !N L>;l - I{;lE*L>;l !O !N =u;l - 3J=u;l !O <}=87k2L I= 4.12 $K <-=q $N :n@.2aDx $G F@ $i $l $? 8lWC $N ?d0\ $r <($9 !% :G=*E* $K !$5lJ,N‘8lWCI= $K $h $k3H D% $G 1,215 7o !$?7J,N‘8lWCI= $K $h $k3HD% $G 2,144 7o $N ;~AjL>;l $, <}=8$5 $l $? !% I= 4.12: <}=8 $5 $l$? ;~AjL>;l $N 8lWC $N ?d0\ J,N‘9‘L\5Z $S J,N‘CJMn $O J,N‘8lWCI=<}O?8l $N B0$9$k$b $N$N ?t $r <($9 5lJ,N‘8lWCI= ?7J,N‘8lWCI= %3 !<%Q %9 J,N‘8lWCI= %3 !<%Q %9 J,N‘8lWCI= $+ $i $N Cj=P $K $h $k3HD% $+$i $N Cj=P $K $h $k3HD% J,N‘8lWCI=<}O?8l?t 128 1,187 136 2,124 !J J,N‘CJMn?t !K 114 114 213 213 !J J,N‘>.9‘L\?t !K 70 70 104 104 J,N‘8lWCI=Hs<}O?8l?t 28 28 20 20 Am8lWC?t 156 1,215 156 2,144

4.2 8l5AB0@-JLL>;l<-=q $N :n@. 43 I= 4.13: Cj=P $5 $l$? ;~AjL>;l !J >e0L 99 7o !K =g0L Cj=P $5 $l $? 8l IQEY =g0L Cj=P$5 $l $? 8l IQEY =g0L Cj=P $5 $l $? 8l IQEY 1 $?$a 465 35 DL>o 11 66 Ev=i 3 2 ;~Be 145 36 ESCf 10 66 ES>e 3 3 Cf 128 37 ?7G/ 9 66 A0Lk 3 4 4V 123 38 J} 8 66 @836 3 5 A0 117 38 :rG/ 8 66 =i $a 3 6 ;~ 116 38 :#F| 8 66 ;~9o 3 7 $H$3 $m 79 38 $4 $H 8 66 7n 3 8 $& $A 65 42 MbF| 7 66 0lH/ 3 9 :] 54 42 L@F| 7 66 0l:rG/ 3 10 >l9g 47 42 0J30 7 66 $h $& 3 11 >e 46 45 Lk 6 66 $5$J $+ 3 12 D>8e 45 45 @N 6 80 MhG/ 2 13 0JMh 43 45 =U 6 80 EvBe 2 14 F| 40 45 :GCf 6 80 DL$j 2 15 8e 31 45 :#8e 6 80 Cf4| 2 16 $[$+ 30 45 85 6 80 B> 2 17 $3 $m 27 51 K\Mh 5 80 @$3&0l 2 18 @o8e 25 51 EvF| 5 80 =iF, 2 19 Ev;~ 24 51 $3 $N $^$^ 5 80 :G=i 2 19 ;~4| 24 51 $"$H 5 80 :#EY 2 19 $^$^ 24 55 Kv 4 80 :#7n 2 22 $H $- 23 55 A4It 4 80 :#2s 2 23 7k2L 22 55 A0G/ 4 80 :" 2 24 :#G/ 20 55 A0F| 4 80 7nHf 2 24 8=:_ 20 55 =iF| 4 80 5nG/ 2 26 EY 16 55 :G6a 4 80 2F 2 26 D>A0 16 55 8aA0 4 80 0lD. 2 26 D94| 16 55 85G/ 4 80 0l>O 2 29 0J9_ 15 55 0JA0 4 80 0l9q 2 29 $J$+ 15 55 0J>e 4 80 $D$$ $G 2 29 $& $( 15 55 $f$( 4 80 $= $l $>$l 2 32 =j 12 66 KhF| 3 !J 0J2<>JN, !K 32 ;K>e 12 66 G/ 3 32 $? $S 12 66 G/Mh 3

4.3 <BAu $H I>2A 44 4.3 <BAu $H I>2A K\@a $G $O !$ 4.2 $G :n@. $7 $? 8l5A B0@- JLL> ;l <-=q $r MQ $$ $? !$ ;zKk $N 8l5A B0@- 2r @O<j K! $N<BAu $K $D$$$F =R $Y !$I>2A<B83 $N 7k2L $r <($9 !% 4.3.1 MQ $$ $k4{B85;=Q 7ABVAG2r@O !’ F|K\8l7ABVAG2r@O %7 %9%F%‘ JUMAN @\Hx<- $K $h $k ;zKk $N 8l5AB0@-2r@O $r 9T $& $?$a $K I,MW $J 7ABVAG2r@O $O !$5~ETBg3X $K $*$$ $F 3+ H/$5 $l $? F| K\ 8l 7ABV AG 2r @O %7 %9 %F %‘ JUMAN [205] $r MQ$$$? !% JUMAN $K $h $k 7A BVAG 2r @O $N Lr3d $O !$ !J 1 !K 7A BVAGJ,3d $H !$ J,3d $5 $l $? 7ABVAG $N J8K!E*AG@- $r L@ $i$+ $K $9 $k !J 2 !K 695A $N 7ABV AG 2r@O $K J, $+ $l $k !% $3$N $& $A!$ K\ <j K! $G $O <g $K !J 1 !K $N5!G= $r MxMQ $7 !$ !J 2 !K $K $D $$ $F $O !$ KvHx $N 7ABVAG $N IJ;l $, L>;l $J $I $N BN8@ $G$" $k $3 $H$N H=Dj $r 9T $& $?$a$N$_ $K MxMQ$9$k!% F|K\8l $r ;O $a $H $9 $kEl %" %8 %" =t8l $N I=5-K! $O !$7ABVAG4V $r 6uGr $J $I $N J,N%5-9f $G L@<(E* $K 6h@Z $i $l $J $$$?$a !$2$JF=t8l $J $I $K BP$9$k7ABVAG2r @O $H 0[ $J $j !$ 7ABVAGJ,3d $, =EMW $+ $D :$ Fq$J Ld Bj $H $J $k [191] !% JUMAN $K $* $1 $k 7A BV AG J, 3d $O !$0J 2<$N <j =g $K $h $C $F 9T$o $l $k [205] !% � $" $k FCDj $N 0LCV $+$i ;O$^$kA4 $F$N 2DG= $J 7ABVAG $r <-=q0z $- $K $h $C $F F@$k � <-=q 0z $- $K $h $C $FF@ $i $l $? 8D!9 $N7ABV AG $K BP $7 $F !$ D> A0 $N0LCV $K B8:_ $9$k A4 $F$N7A BV AG $H$N O"@\2DG=@- $N 8!F$5Z $S %3 %9 %H $N 7W;; $r 9T $& � O" @\ 2D G= @- $N8! F$ $K $h$jO" @\ IT 2D G= $H H=CG $7 $? 7ABV AG 4V $N@\B3 $O 9T $o $:!$ $= $N0LCV $G O"@\ 2D G= $J$b $N $N $& $A!$ %3 %9 %H$, :G>. $N $b $N $K BP $7 $F !$ Mx MQ <T $, Dj5A $7 $? ogCM $h $j $b :9 $, >.$5$$$b $N$N$_ $r @\B3$9$k $J $* !$ 4.3.2 $N <B83 4.1 $N Cf $G ItJ,E* $K 2r@O7k2L $r MxMQ$9$k JUMAN $N 8GM-L>;l5Z $S ;~Aj L>;l $K 4X$9$kI8=‘<-=qCf $N <}O?8lWC?t $O !$I= 4.14 $N DL $j $G$" $k !% I= 4.14: F|K\8l7ABVAG2r@O %7 %9%F%‘ JUMAN I8=‘<-=qCf $N 8GM-L>;l !& ;~AjL>;l $N 8lWC?t <o !! JL 8GM-L>;l ;~AjL>;l ?M !! L> CO !! L> AH?%L> !J 9g7W !K 8lWC?t 20,317 12,714 560 33,591 1,095

4.3 <BAu $H I>2A 45 N‘5A8l<-=q !’ J,N‘8lWCI= 4.2 $G :n@. $7 $? <-=q $O !$3F !9 $N 8l5AB0@- $K $D$$$F !$6qBNE* $K$O 0J2< $N 2 $D$N <-=q $+$i $J $k !% � 3:EvJ,N‘CJMnHV9f0lMw � Hs<}O?8l0lMw $3$3$G !$J,N‘CJMnHV9f $H $O !$J,N‘8lWCI= $N FCDj $N J,N‘ CJMn $r <($9HV9f $G$" $j !$ Hs<}O?8l $H $O !$ %3!< %Q%9 $+ $i Cj =P $7 $? 8l $N $& $A !$ J, N‘ 8l WC I= $K <} O? $5 $l$F$$ $J $+ $C $? $b $N $G$"$k!% J, N‘8l WC I= $H $O !$ 9q N) 9q 8l 8& 5f =j $K $* $$ $F :n@. $5 $l $? N‘5A 8l <- =q $G$"$j !$ ?^ 4.2 $K <( $9 $h $& $J 3,AX9=B$ $+$i $J $k !% ?^ 4.2: J,N‘8lWCI= $N 3,AX9=B$ K\8& 5f $G $O !$ 4.2.1 $G =R $Y $?$h $& $K !$ !V J,N‘8l WC I= !W !J 5lJ, N‘ 8l WC I= !K [208] 5Z $S !V !X J,N‘ 8l WC I= !Y 7A <0 $K $h$k8l WC J, N‘ I= !J A}Jd HG !K !W !J ?7J, N‘ 8l WC I= !K [209] $N 2 $D $r Hf 3S $7 $J $,$i MQ $$ $?!% 3F !9 $N N‘5A8l<-=q $N 5,LO $O I= 4.5 $K Hf3S $7 $F <( $7 $? $, !$0J2< $K FCD’ $K $D$$$F 4JC1 $K =R $Y $k !% 5l J, N‘8l WCI= $O !$ !V J, N‘ 8lWC I= !W $N L>>N $G 1964 G/ $K 9qN) 9q 8l8& 5f=j ;qNA =8 $N Bh 6 :} $H $7 $F 4)9T $5 $l $? N‘5A8l<-=q $G $" $k !% 8lWC $O !$ !V 8=Be;(;o6e==<o $N MQ8lMQ;z !W Cf $N ;HMQIQEY $N 9b $$ 8l $d !V 650i4pK\8lWC !W $+$i <}O? $7 $F $$ $k !% $= $N$?$a !$85Mh $N <}O?8lWC $, ?7J9 $d%K%e !< %9 HVAH $G MQ $$ $i $l $k8l WC $H $O <c43 0[ $J $k $& $( $K !$ :#F| $N4pK\ E*8l WC $O Ev;~ $N $= $l$H 3S $Y$k $H !$

4.3 <BAu $H I>2A 46 Bg $- $/JQ $o $C $F$$ $k !% $= $N$?$a !$K\8&5f $G MxMQ$9$k>l9g $K !$8lWC $, I, $: $7 $b ==J, $G$J $$$3 $H !$J,N‘9‘L\ $N N3EY $, E,@Z $G$J $$$3 $H $, 9M $($i $l $k !% F1=j $G $O 1981 G/0JMhA} Jd:n 6H $r 9T$C $F$*$j !$ 1996 G/ $K !V !X J,N‘8lWC I= !Y 7A <0 $K $h$k8lWC J,N‘ I= !J A}Jd HG !K !W $NL>>N $G ?7J,N‘ 8l WC I= $, I>2A MQ $H $7 $F 8x3+ $5 $l $? !% $J$* !$ ?7 J, N‘ 8lWC I= $O @5<04)9T0JA0 $N I>2AHG $G$" $k $?$a !$Ds6! $5 $l $? $b$N $K FH<+ $N =$@5 $r 2C $($?$3$H !$ $= $l $G $b$J $* <c43 $N 8mI5 $d [#Kf $J J,N‘ $, $" $k $3 $H $K Cm0U $5 $l $? $$ !% ;zKk8!=P !& G’<1 3.3 $d Bh 5 >O $G =R $Y$k2hA| =hM} $NK\N. $H JB9T $7 $F !$ ;z KkNN 0h $N 8!=P $H J8;z G’<1 $r 9T $& I,MW $, $" $k !%9b@:EY $N OCR !J 8w 3XE*J8;z G’<1 !K 5;=Q $O B8:_$9 $k $b$N$N !$ %F %l %S 1GA|Cf$N ;zKk $O !$ Av :: @~ $NK\ ?t !J NTSC J} <0 $N>l 9g 525 K\ !K $, >/ $J $$ $? $a $K Dc 2r A| EY $G $"$k $3 $H $H !$ J8 ;z $NGX 7J $, 6Q 0l $G $J $$ $3 $H $+ $i !$ 4{ B8 <j K! $G$NG’ <1 $O :$ Fq $G $"$k!% $3 $l $i$NLd Bj $O !$ FC $K 4A ;z $J $I J# ;( $J7A >u $NJ8 ;z $r07$& :] $K 82 Cx $G $"$k $, !$ ?7 J9 5- ;v $J $I $NAu >~ IU $-8+ =P $7 $+ $i$NJ8 ;z $NJ, N% [164, 197] $d !$ %K %e !<%9 2h A| Cf $N;zKk $NJ, N% $K 4X $9$k M% $l $? <jK! [115, 128, 132, 138, 163] $b Ds0F $5 $l $D$D$" $k !% $3$N$h $& $J 5;=Q $N ?JJb $H$"$o$;$F !$>-Mh $N J|Aw $N %G %# %8 %? %k 2= $K H< $$ !$;zKk $K AjEv$9$k>pJs $, EE;RE* $J%F %- %9 %H $H $7 $F 1GA| $K IU?o $7 $F J|Aw $5 $l $k 2DG=@- $b 9M N8 $K $$ $l !$K\9F $G$O !$;zKkG’<1 $O <BAu $; $: $K ?M<j $G =q $- 2< $7 $? $b$N $r MxMQ $7 $? <B837k2L $r <($9 !% 4.3.2 <B83 4.1 !’%K%e !< %9 ;zKk $K BP $9 $k8l5AB0@-2r@O 4.2 $G :n@. $7 $? 8l5A B0 @- JL L> ;l <- =q $r MQ $$ $F !$ <B :] $N %K %e !<%9 1G A| Cf $N;zKk $N2r @O $r9T $C $? !% <B83>r7o ;zKk 2r @O $O !$ ?^ 4.1 $K <( $7 $? <j=g $K => $C $F 9T $C $? !% K\ 8& 5f $K $* $$ $F $O !$ ;z Kk NN 0h 8! =P $H J8;z G’<1 $O L\;k $H ?M<j $K $h$j 9T $$ !$ 7A BV AG2r @O $K $O F|K\8l 7ABV AG 2r@O %7 %9 %F %‘ JUMAN $r MQ $$ $? !% JUMAN $O 7ABVAG $N 6-3& $H$=$N B0@-$^ $? $O IJ;l $r =PNO$9$k $N $G !$ $3$3 $G$O 2r@OBP>] $N ;zKk $N KvHx $N 7ABVAG $r 3F8l5AB0@-JLL>;l<-=q $H Hf3S $7 $F 2r@O $r 9T$C $? !% 0l J} !$ JUMAN <+ ?H $b 8GM-L>;l<- =q5Z $S ;~AjL> ;l<-=q $r FbB" $7 $F $*$j !$ KvHx $K ?ML> !$CO L>!$ AH?% L> $N8GM-L>;l $, B8:_ $9$k;z Kk!$ 5Z $S 0lIt $N ;~AjL> ;l $K 4X $7 $F $O JUMAN $N =PNO7k 2L $r 2r@O7k2L $H $7 $F :NMQ $7 $? !% $3$N $h $& $J J}?K $K =>$$ !$0J2< $K <($9<j=g $K $h $C $F 8l5AB0@-2r@O $r 9T$C $? !% � JUMAN $r MQ $$ $F 7ABVAG2r@O $r ;\$9 � $b $7 !$ Kv Hx $N7ABV AG $, 8GM-L> ;l !& ;~ Aj L> ;l $H 2r@O $5 $l $? $i !$ JUMAN $N 2r@O 7k 2L !J ?M L> !$COL>!$AH?%L>!$;~Aj !K $r MxMQ � $= $l 0J30 $N >l9g $O !$8l5AB0@-JLL>;l<-=q $r ;2>H $7 $F H=CG

4.3 <BAu $H I>2A 47 <B 83 $K MQ$$ $? ;z Kk $O I= 4.1 $G J, @O $7 $? $b $N$H F1 $8 !$ 370 J, 4V$N %K%e !< %9 1G A| $K =P 8= $7 $? 2,546 7o $N ;zKk $G$" $k!% $J $* !$ OCBj $NKAF, $N%? %$ %H %k ;zKk $H !$ CG $K $h $kLO<0 ?^ $J $I $K 8= $l $k ;zKk $K $D$$$F $O !$<B83BP>] $+$i =|30 $7 $? !% $3 $l $O !$ $3 $l $i $N >l9g $O 2hA|=hM} $K $h$j MF0W $K 8!=P $G $- $k $3 $H !$ $3 $l $i $N ;zKk $O D>@\2hA|FbMF $r IA<L$9$k $3 $H $, >/ $J$$$?$a $G$" $k !% $J $* !$I>2A $N :] $K MQ$$$k@52r $O Bh;0<T $K $h$j M? $( $i $l $? $b$N $r MQ$$ $? !% 4.3.3 <B837k2L $H I>2A <B837k2L 2r@O 7k 2L $r I= 4.15 $+ $i I= 4.17 $K <( $9 !% $^ $? !$ ?^ 4.3 5Z $S ?^ 4.4 $K :F8= N( 5Z $S E,9g N( $K J, $1$F ?^<( $7 $? !% ?^ I= Cf!$ !V K\<jK! C1 BN !W $K <( $9?tCM $O !$ 4.2 $G :n@. $7 $? <-=q $r MxMQ $7 $? K\<j K!C1 FH $G $N 2r@O7k 2L $r !$ !V JUMAN C1BN !W $K <( $9?tCM $O JUMAN C1FH $G$N 2r@O7k 2L $r <( $9 !% A0 =R $N $h $& $K !$KvHx $K ?ML> !$COL>!$AH?%L> $N 8GM-L>;l $, B8:_$9$k;zKk !$5Z $S 0lIt $N ;~AjL>;l $K 4X $7 $F$O JUMAN $K $h$j 2r@O$5 $l $k !% !V Am9g !W $O N>=hM} $K $h$j 2r@O$5 $l $? Am9gE*7k2L $r <($9 !% 0J2< $N$h $& $K Dj5A$5 $l $k !$E,9gN( $H :F8=N( $r I>2A<\EY $H $7 $F MQ$$ $? !%3F<jK! $N 7k2L $K BP $9$k E,9gN( $O !$3F<jK!C1FH $N @-G= $r <( $7 !$:F8=N( $O !$Am9gE*7k2L $N :F8=N( $K BP$9$k3F<jK! $N 9W8%EY $r <( $7 $F $$ $k !% E,9gN( = @5Ez?t ( N c ) @5Ez?t ( N c ) + 8mEz?t ( N m ) (4.1) :F8=N( = @5Ez?t ( N c ) @5Ez?t ( N c ) + 1L $l ?t ( N o ) (4.2) I>2A <B83 $N 7k2L !$ $$ $: $l $N 8l5AB0@- $K $*$$ $F$b 9b $$ :F8=N( $, F@ $i $l $? !% $3$N$3 $H$O !$2hA|=hM} $J $I B> $N =hM} $+$i $N @)Ls $K $h$j !$ FCDj $N 8l5A $N :w0z $r 5a $a $k:] $K =EMW $J MWAG $G $" $k !%?MJ* ;zKk0J30 $K $* $1 $k E,9gN( $O !$K\<jK!C1BN $H $7 $F $b Am9gE* $K $b A4BN $K Dc $+ $C $? !% $3 $l $O !$<- =q:n@.;~ $K B?$/ $N ITE,@Z $J 8l $, :.F~ $7 $?$?$a$H 9M $($i $l $k !% $7 $+ $7 $J $,$i !$?MJ*;zKk $N 2r@O $K $D$$$F $O !$:F8=N(!$E,9gN( $N$$ $: $l$K $*$$ $F$b $[ $\ <B MQE* $J 2r@O@-G= $, F@ $i $l $? !%$^ $? !$;~Aj;zKk $K $D$$$F$b !$K\<jK! $r MQ $$ $J $1 $l $P 6KC< $K Dc $$ 2r@O@-G= $7 $+ F@ $i $l $J $$ ;v $b <( $5 $l $F $$ $k !% 8m Ez $H1L $l$N M} M3 $H $7 $F !$ <g $K I= 4.18 $K <( $9 $h$& $J 5 DL $j $N $b $N $, 9M $( $i $l $k!% 86 0x !J a !K 5Z $S !J e !K $O :n@. $7 $? <-=q $N @-G= $r D>@\H?1G $7 $? $b$N $G $" $k !% $7 $+ $7 !$860x !J a !K $N $& $A $N 4 3dDx EY $O $h$j :Y $+ $$ 7A BVAG $K J, 2r$5 $l $F $$ $l $P @5 $7 $/2r @O $G $-$? $b $N$G $" $k !% $3$N $h $& $J >l9g $X$N BP=hK! $H $7 $F !$8=:_ $N 40 A40lCW $K $h $k>H9g $G$O$J $/ !$ :GD98eJ}0lCW $K $h $k>H 9g $r :NMQ $9 $l $P NI $$ $H ;W $o $l $k $, !$ 5U $K 8mEz $r A} $d$9$* $= $l $b$"$k!% 86 0x !J d !K $O 8l5A $r 07 $& :] $K D>LL$9$kK\<A E* $J LdBj $G $" $j !$ K\<jK! $N$h $& $K ;z LL $N$_ $K $h $k2r @O<jK! $G$O MF0W $K 2r

4.3 <BAu $H I>2A 48 I= 4.15: ;zKk2r@O7k2L !J ?MJ* !K N c !’ @5Ez?t !$ N m !’ 8mEz?t !$ N o !’ 1L $l $N ?t 5lJ,N‘8lWCI= $K $h $k8lWC3HD% ?7J,N‘8lWCI= $K $h $k 8lWC3HD% N c N m N o E,9gN( :F8=N( N c N m N o E,9gN( :F8=N( K\<jK!C1BN 251 23 | 91.61% 67.11% 260 63 | 80.50% 69.52% JUMAN C1BN 48 54 | 47.06% 12.83% 48 54 | 47.06% 12.83% Am9g 299 77 75 79.52% 79.95% 308 117 66 72.47% 82.35% I= 4.16: ;zKk2r@O7k2L !J >l=j !& AH?% !K N c !’ @5Ez?t !$ N m !’ 8mEz?t !$ N o !’ 1L $l $N ?t 5lJ,N‘8lWCI= $K $h $k8lWC3HD% ?7J,N‘8lWCI= $K $h $k 8lWC3HD% N c N m N o E,9gN( :F8=N( N c N m N o E,9gN( :F8=N( K\<jK!C1BN 361 618 | 36.87% 45.24% 427 570 | 42.83% 53.51% JUMAN C1BN 279 13 | 95.55% 34.96% 279 13 | 95.55% 34.96% Am9g 640 631 158 50.35% 80.20% 706 583 92 54.77% 88.47% I= 4.17: ;zKk2r@O7k2L !J ;~Aj !K N c !’ @5Ez?t !$ N m !’ 8mEz?t !$ N o !’ 1L $l $N ?t 5lJ,N‘8lWCI= $K $h $k8lWC3HD% ?7J,N‘8lWCI= $K $h $k8lWC3HD% N c N m N o E,9gN( :F8=N( N c N m N o E,9gN( :F8=N( K\<jK!C1BN 165 101 | 62.03% 82.50% 165 259 | 38.92% 82.50% JUMAN C1BN 22 0 | 100.00% 11.00% 22 0 | 100.00% 11.00% Am9g 187 101 13 64.93% 93.50% 187 259 13 41.93% 93.50%

4.3 <BAu $H I>2A 49 ?^ 4.3: ;zKk $N 8l5AB0@-2r@O@-G= !J :F8=N( !K ?^ 4.4: ;zKk $N 8l5AB0@-2r@O@-G= !J E,9gN( !K

4.3 <BAu $H I>2A 50 I= 4.18: ;zKk $N 8l5AB0@-2r@O<B83 $N 8mEz $H 1L $l $N 860x 860x HfN( !J a !K :n@. $7 $? <-=qCf $N IaDLL>;l $N 8lWCITB- 44.0% !J b !K JUMAN 8GM-L>;l<-=q !& ;~Aj<-=q $N 8lWCITB- 38.8% !J c !K 8l5A $N B?MM@- 9.1% !J d !K JUMAN $K $h $k7ABVAG2r@O $N 8m$j 5.7% !J e !K :n@. $7 $? <-=q $X$N ITE,@Z $J 8l $N :.F~ 2.4% 7h $G$-$J$$ !%86 0x !J b !K $H !J d !K $K $D$$ $F $O !$ JUMAN $N 8lWC5Z $S 2r@O@-G= $N 8~>e $r $^$D $7 $+ $J $$ !%

4.4 $^ $H$a 51 4.4 $^ $H$a K\>O $G$O !$;zKk $N 8l5AB0@-2r@O<jK! $H !$2r@O $K I,MW $H$J $k 8l5AB0@-JLL>;l<-=q $N :n@.2aDx $r <( $7 $? !%:n@. $5 $l $? 8l5AB0@-<-=q $N <}O?8lWC?t $O !$?MJ*L>;l!$>l=j !& AH?%L>;l !$;~AjL> ;l $, 5l J,N‘ 8lWCI= $K $h $k 8lWC 3HD%$N 7k2L !$3F !9 !$ 860 8l !$ 4,621 8l !$ 1,215 8l !$?7J,N‘8l WC I= $K$h $k3H D% $N7k2L!$ 3F!9 !$ 1,795 8l!$ 7,908 8l!$ 2,144 8l $H$J$C $? !% $^ $? !$ $3 $l$i$N <-=q $r MQ $$$F <B:]$N%K%e!< %91GA|Cf $K =P8= $7 $? 2,546 7o $N ;zKk $K E, MQ $7 $F I>2A <B83 $r 9T$C $? 7k 2L $r <( $7 $? !%

Bh 5 >O 2hA|FCD’NL $K 4p $E$/ 2hA|FbMF2r@O K\>O $G $O !$1GA|FbMF $r 9MN8 $7 $? :w0zIU $1$K I,MW $H$J $k !$2hA| $K BP$9$k=hM} $H $7 $F !$2hA| FCD’NL $K 4p $E $/2hA|FbMF2r@O<jK! $K $D$$$F =R $Y $k !% $^ $:!$ K\O@J8Cf $N <B 83 $G MQ $$ $k2hA| FCD’NL $N @-<A $K $D$$$F =R $Y !$<! $K !$K\8&5f $G Ds0F$9 $k?MJ* NN0h $NJ,3d $K $h$k2hA| Fb MF?d Dj <jK! $r Ds0F $9$k!% $= $N8e!$ Ds0F <j K! $N E,MQ Nc $H $7 $F !$ <B:] $N%K %e!< %91GA| $K BP $7 $F !$ %k !< %k %Y !< %9 $N E57?E* %7 %g %C %H J,N‘ $K 4p $E $/9T0Y ?dDj5Z $S !$ GX7JNN0h $N 2hA|FCD’NL2r@O $K 4p $E $/;vNc %Y !< %9 $N >lLL?dDj $r 9T$C $? 7k2L $r <( $7 !$K\<jK! $N I>2A $H $9$k !% 5.1 2hA|FCD’NL K\@a $G$O !$I= 3.3 $K 5s $2 $? MM !9 $J 2hA| FCD’ NL $N $& $A !$ 5.3 $N <B83 $G MQ$$$k ?’:L 5Z $S 4i $K 4X$9 $k FCD’NL $N @-<A $K $D$$$F =R $Y $k !% 5.1.1 ?’:L $K 4X $9 $kFCD’NL $3$3 $G $O !$ ?’ =P8= IQ EY J,I[ !J Color Histogram !K $H ?’6&5/ IQ EYJ, I[ !J Color Correlogram) $N FCD’ $K $D$$$F =R $Y $k !% ?’=P8=IQEYJ,I[ $O 9=B$>pJs $r $^$C $? $/J]B8 $7 $J $$$b$N$N !$2hA|A4BN $N Bg0hE* $J ?’D4 $r NI $/I=$9FCD’NL $G$" $k !%0lJ} !$?’6&5/IQEYJ,I[ $O 6aNY $N ?’ $N 6&5/IQEY $K 4p $E $/ $?$a !$6I=jE* $J ?’D4 $r$d $d Cj>] E* $J J}K! $G J]B8 $9 $kFC D’ NL $G$"$k!% 0l Nc $H $7 $F !$ ?^ 5.1 $K <( $9 $h $& $K !$ Ce ?’LL@Q $, Ey $7 $$ Bg1_ $H >.1_ $N =89g $K $D$$$F !$A0<T $O J[JL $G $-$J$$$N $K BP $7 !$8e<T $G$O J[JL $G $- $k $H $$ $& FCD’ $, $" $k !% 5.1.2 4i $K 4X $9 $kFCD’NL 4i $K 4X $9$k FC D’ NL $O !$ I= 3.3 $K 5s $2 $? MM!9 $J 2hA| FC D’ NL $N $& $A $N6qBN E* ;v J* $NG’<1 $K 4^ $^ $l $k $, !$ %K%e !< %92hA| $J $I B?$/ $N 2hA|Cf $K 4iNN0h $, B8:_$9$k $?$a !$Hf3SE*0lHL@- $N 9b $$ FCD’ 52

5.1 2hA|FCD’NL 53 ?^ 5.1: ?’IQEYJ,I[ $H ?’6&5/IQEYJ,I[ $N J[JLG=NO $N :90[ NL $H $_$J$; $k !% 4i $K 4X$9$kFCD’NL $H $7 $F $O !$4iNN0h $N 8!=P $K $h $k8D?t !$0LCV!$LL@Q $J $I $N 4JC1 $J FCD’ $+ $i !$ 4i NN0h Fb $N 4iIt IJ $N 0LCV 5Z $S $= $l$i $N Aj8_4X 78 [185] !$ 8G M- 4i %Y %/ %H %k$K $h$kFCD’ I=8= $K $$$? $k$^ $G !$MQES $K 1~ $8 $F MM !9 $J$b$N $, B8:_$9$k!% $3$N $h $& $J FCD’NL $r MQ$$ $? ?MJ*<1JL $d F10l?MJ*DI@W $K 4X$9$k8&5f $O 4{ $K B? $/ $J$5 $l $F $$ $k$?$a [106, 111, 114, 155, 200] !$K\O@J8 $G$O C1 =c $J 8D ?t !$0LCV !$LL@Q $r E5 7?E* $J%7 %g %C %H $N J,N‘ $K MQ $$$k $K$H $I $a $k !%

5.2 2hA|FCD’NL $K 4p$E$/2hA|FbMF2r@O 54 5.2 2hA|FCD’NL $K 4p$E$/2hA|FbMF2r@O K\8&5f $G$O !$2hA|FCD’NL $+$i 2hA|FbMF $r 2r@O$9$k $?$a $K !$ $" $i $+ $8 $a 71N};vNc2hA| $+$i 2h A| FC D’ NL $H2hA| Fb MF $H $N4X O" $K 4X $9 $k CN <1 $r3M F@ $7 $F$*$/ !% $3 $l $K$h $j !$ :w 0z IU $1 $r9T $$ $? $$ L$CN $N 1GA| $N 2hA|FCD’NL $+$i 2hA|FbMF $r 2r@O$9$k<j $,$+ $j $H $9$k !%K\@a $G$O !$ $= $N$h $& $J 2hA|FCD’ $H 2hA|FbMF $N 4XO" $K 4X$9$kCN<13MF@ $r L\;X $7 $? 4{B8 $N 8&5f $r >R2p $7 $? 8e $K !$K\ 8&5f $G Ds0F$9$k?MJ*NN0h $H GX7JNN0h $r J,N% $7 $? 2hA|FbMF2r@O<jK! $K $D$$$F =R $Y $k !% 5.2.1 2hA|FCD’NL $H 2hA|FbMF $N 4XO" $K 4X $9 $kCN<13MF@ 2hA|FCD’NL $H 2hA|FbMF $r IA<L$9$k:w0z $H$N 4XO"IU $1$r 9T $& 8&5f $H $7 $F$O !$=i4| $N$b$N $H $7 $F !$7AMF;l $r Cf?4 $H $7 $? 0u>]8l $H 2hA|FCD’NL $N BP1~ $r ?4M}<B83 $+$i E}7WE* $K 5a $a $k 7*ED $i [127] $K $h $k 3( 2h %G !< %?%Y !< %9 $K 4X$9 $k 8&5f$d !$LZK\ $K $h $k 46 @- 8l $r MQ$$$? 2hA| 8! :w [126] $J $I $N ;n $_ $, $" $k !% $7 $+ $7 !$ %K%e !< %91GA| $N$h $& $K 6qBNE*;v>] !J <g $K L>;l !K $r BP>] $H $9$k >l9g $H$O LdBjE@ $d$=$N 2r7hK! $, 0[ $J $k !% $^ $? !$ ?9 $i $K $h$k<j K! [137] $O !$ $^ $: 8l $N6&5/ 4X 78 $K $h$jC1 8l%/ %i %9 %?6u 4V $r 7A@. $7 !$ <! $K C18l%/ %i %9 %? 6u4VCf $N C18l4V5wN% $K 4p $E $- I42J;vE5Cf $N 2hA| $K IU?o$9$k@bL@J84V $N N‘;w EY $r 7W;; $7 !$ $= $l $r H?1G $5 $;$F 9=C[ $7 $? 2hA|FCD’NL6u4VCf $G !$@bL@J8 $, N‘;w $7 $? 2hA| $r %/ %i %9 %? 2=$9$k!% $7 $+ $7 !$ $3$N <jK! $G$O C18l $G$O$J $/J8 $H$N 4X78 $r 8+ $F$$ $k $?$a !$3MF@ $5 $l $? 4X78 $r 0lHLE* $K MQ $$$k $3 $H$O Fq $7 $$ !% 0lJ} !$LR $i$O E,@Z $K %/ %i %9 %?2= $7 $? 71N};vNc2hA| $H$N 2hA|FCD’NL $N Hf3S $K $h $k %9 %] !<%D 1GA| $r 1~MQ Nc $H $7 $? %8%c %s%k ?dDj<j K! $r Ds0F $7 $F $$$k [136] !% $3$N<jK! $G $O !$ ;v A0 $K 71N};v Nc $r J,N‘ $7 $F :GE, $J %/ %i %9 %? 7A@. $r 9T$C $F $*$- !$I>2A;vNc $H 3F%/ %i %9 %? $H$N N‘;wEY $K 4p $E $/J,N‘ $r 9T $& !% <jCJ $d L\E* $O N‘;w $7 $F $$ $k $, !$2hA|A4BN $K BP$9$k FbMF ?dDj $G$" $j !$ Ds0F<j K! $N$h $& $K 2hA| $N 9=@.FbMF $N ?dDj $O 9T$C $F$$$J$$ !% $3$NB> $K$bMM!9 $J2hA| J, N‘ !$ Fb MF ?d Dj!$ %b %G %k 9=C[ $K 4X $9$k 8& 5f $, $" $k $, [101, 109, 110, 118, 131, 140, 153, 156, 162, 170, 195] !$HFMQ@- $N 9b$$ J,N‘ 5,B’ !$ $D$^$j$h$j 0l HLE* $J 2hA| FCD’ $H 2hA|FbMF $H$N 4X78 $r <+F0E* $" $k$$ $O E}7WE* $K 3MF@$9$k<jK! $O 8+Ev $? $i$J $$ !% 5.2.2 NN0hJ,3d $K$h $k2hA|FbMF $N 2r@O 3.3.3 $G =R $Y$?$h $& $K !$ %K %e !< %92hA|Cf $K$O ?MJ*A| $, Bg $- $/1G$C $F$$ $k $3$H $, B?$$ $? $a !$ ?M J*NN 0h !J F,It NN 0h $H F9BN NN0h $+ $i$J $k !K $H GX7J NN 0h $r J,N% $7 $? 2hA| Fb MF 2r @O $r 9T $& !% ?^ 5.2 $K !$ $3$N$h $& $J NN0hJ,3d $K $h $k 2hA|FbMF $N 2r@O5!9= $r <( $7 !$0J2< $K 3F<j=g $N =hM} $K $D$$$F =g $K =R $Y $k !% ?MJ* $K CeL\ $7 $? NN0hJ,3d %7 %g %C %H Cf $N 3F%U %l !< %‘ $K BP $7 $F !$?MJ* NN0h $H GX 7J NN0h$N J, 3d $r 9T $& !% A4 %U %l !< %‘ $K BP $7 $F Fb MF?d Dj $r 9T $& $N $, K>$^ $7 $$ $, !$7W;;NL $N E@ $+$i !$ %7 %g %C %H $r Be I=$9 $k 1 %U %l !< %‘ $r ?d DjBP>] $H $9$k !% $3$3 $G$O !$ %7 %g %C %H $N KAF, $N 1 %U %l !< %‘ $r BeI= %U %l !< %‘ $H $7 $F :NMQ $7 $? !%

5.2 2hA|FCD’NL $K 4p$E$/2hA|FbMF2r@O 55 ?^ 5.2: NN0hJ,3d $K$h $k2hA|FbMF $N 2r@O %K%e !< %91GA| $N FCD’ $H $7 $F !$?M4V $N <R2qE*9T0Y $r 07$C $? FbMF $, B?$$E@ $, 5s $2 $i$l $k !% $= $N$? $a!$ 2h A| Cf $K ?MJ* A| !$ FC $K >e H> ?H $, Bg $-$/ 1G $C $F$$ $k $3 $H $, Hs >o $K B? $$!% $3 $N $h $& $JFC D’ $r 9MN8 $7 $F !$Ho<LBN $N ?MJ*A| $H GX7J $N NN0h $r J,N% $7 $F NN0hJL $K 2hA|FCD’NL $r Cj=P $7 !$Fb MF2r@O $r 9T $& $3 $H $K $h$j !$ 2hA|Cf $N ?MJ* $H >lLL $K 4X$9$k2r@O $r 9T $& !% NN0hJL2hA|FCD’NLCj=P <! $K !$ J,3d $7 $? NN0hJL $K 2hA|FCD’NL $r Cj=P$9$k!% 2hA|FCD’ NL $H $7 $F$O !$ 3.3.2 $G 5s $2 $?$h $& $K MM !9 $J$b$N $, $" $k !% $7 $+ $7 !$0J2< $N <B83 $K $*$$ $F $O !$7W;;NL $N E@ $+$i =hM} $, Hf3SE*MF0W $G $"$j !$ $+ $D%m %P %9 %H $J$b$N $r Cf?4 $K !$ 6q BNE*;v J* $NG’<1 $O 9T $o $:!$ 5.1 $G >R2p $7 $? ?’:L $H 4i $K 4X$9$kFCD’NL $N$_ $r MQ $$ $? !% F10l2hA|FbMFDI@W %7 %g %C %H $r $^$? $$ $@ F1 0l 2h A|Fb MF$N DI @W $r 9T $& !% $3 $N $h $& $J DI @W $r 9T $& $3$H$K $h $j !$ FCDj $N ?MJ* !$>l=j !& AH?% !$9T0Y $K 4X$9$k:w0zIU $1$r 9T $& ;~4VE*HO0O $r 7hDj$9$k!% $3$N$h $& $J DI @W $K $h$j !$ !V B8:_ !]9TF0%^ %C %W !W [165] $N$h $& $K FCDj $N2hA|Fb MF $N =P8= 6h 4V $r GD0. $9$k $3 $H $, 2DG= $K $J $k !% 2hA| Cf $NF1 0l ?M J* $NDI @W $O !$ B> $N<jK! $G$b9T $o $l $F$*$j [104, 158, 159] !$ %( %C %8$d F0 $- $r Mx MQ $7 $?$h$j9b EY $J <jK! [125] $b B8:_ $9 $k $, !$ $3 $3 $G $O !$ %K %e !<%9 1G A| $G $O NI9% $J >HL@ >r 7o $N 2< $K ?MJ* $N @5LL $+$i ;#1F $5 $l $? 2hA| $, B? $$ $3 $H$r MxMQ $7 $F !$J,3d $7 $? NN0hKh $N FCD’NL $N

5.2 2hA|FCD’NL $K 4p$E$/2hA|FbMF2r@O 56 ?^ 5.3: NN0hJL2hA|FCD’NL2r@O $K$h $kF10l?MJ*!&>lLLDI@W JQ2= $K $h$j H=CG$9$k4J0W $J <jK! $r A[Dj $7 $F $$ $k !%?^ 5.3 $K F10l2hA|FbMFDI@W $N Nc $r <($9 !% CN<1 %Y !< %9$N ;2>H $K$h $k 2hA|FbMF?dDj 0J>e $N$h $& $K NN0h Kh $K Cj=P$5 $l $? FCD’ NL $r$b$H$K !$I= 5.1 $K <($9$h $& $K !$3FNN0h $N 2hA| Fb MF $N ?d Dj $r 9T $& !% $^ $? !$?dDj$5 $l $? ?M J* $H >l LL $K 4X$9 $k 2h A| Fb MF $+$i !$E57? E* %7 %g %C %H J, N‘ $K $h $j !$ >u67 $d 9T0Y $K 4X$9$k2h A|FbMF $r ?dDj$9$k !%0J2< $K !$3F !9 $N Fb MF?dDj $K $D$$$F =R $Y $k !% I= 5.1: NN0hKh$NFbMF?dDj NN0h ?dDjFbMF F,ItNN0h ?MJ* !J Who !K F9BNNN0h ?MJ* !J Who !K GX7JNN0h >lLL !J Where !K A4NN0h >u67 !$9T0Y !J What !K ?MJ* !& >lLL $N FbMF2r@O ?MJ* !& >lLL $N FbMF2r@O $O !$71N};vNc $H 2r@OBP>];vNc $H$N 2hA|FCD’ NL $N N‘;wEY $r MxMQ $7 $F 9T $& !%

5.2 2hA|FCD’NL $K 4p$E$/2hA|FbMF2r@O 57 FCD’NL %Y %/ %H %k F1;N $N N‘;wEY $r I>2A$9$k:] $K$O !$<!85 $d CM0h $N 0c$$ $J $I $r 9MN8 $7 $F !$3F FCD’NL $r I=8=$9$kFCD’NL %Y %/ %H %k Kh $N N‘;wEY $N =E $_ IU $- OB $K $h$j Am9gE* $J N‘;wEY $r 5a $a $k $3$H$H $9 $k !% $D$^$j !$ 2 Kg $N%U %l !< %‘ F i ; F j $N BP1~$9$kNN0h r $K $* $1 $k FCD’NL k $N FCD’NL %Y %/ %H %k $r � � � � ! v r ;k ( F i ) ; � � � � ! v r ;k ( F j ) $H $7 !$NN0hJL$N Am 9g E* $J N‘ ;w EY I> 2A4X ?t S r ( F i ; F j ) $r !$3FFC D’ NL Kh $N N‘;wEYI>2A4X?t s r ( ~ x; ~ y ) $K $h $C $F <!<0 $N$h $& $K I=$9 !% S r ( F i ; F j ) = X k � r;k ( c ) s r ( � � � � ! v r;k ( F i ) ; � � � � ! v r ;k ( F j )) (5 : 1) $3$3$G !$ � r ;k ( c ) $O !$N‘;wEY I>2A BP>] $N 2 $D NN 0h r $, F1 $8 B0 @- c $r $b $D $H 2>Dj $7 $? >l9g $N FCD’NL k $K BP$9$k=E $_ $G $" $k !% $?$H$( $P !$ � GX7J ; ?’=P8=IQEY ( %9 %? %8 %* ) $O !$Hf3SBP>] $N 2 $D$N%U %l !< %‘ $N GX7JNN 0h $r %9%? %8 %* $G$" $k $H 2>Dj $7 $? :] $N ?’=P8=IQEY %Y %/ %H %k 4V $N N‘;wEY $K BP$9$k=E $_ $G$" $k !% $3$N$h $& $J =E $_ $O !$NN0h $N B0@-Kh $K 3FFCD’NL $K BP$9$k=EMW@- $, 0[ $J $k $3 $H$r 9MN8 $7 $F @_Dj$9$kI,MW $, $" $k !% 9T0Y $NFbMF2r@O !’ E57?E* %7 %g %C %H J,N‘ 9T0Y $NFbMF2r@O $O !$ ?^ 5.2 $K <($9 $h $& $K !$ ?M J* !& >l LL $N FbMF2r@O $N 7k2L $r <u $1$F 9T $o $l $k !% $D$^$j !$ ?MJ* $K 4X$9$k2r@O 7k2L !J ?MJ* $N B8:_ !$?M ?t $J $I !K $H >lLL $K 4X$9$k2r@O7k2L !J 6qBNE*>l=j !$20Fb30 $J $I !K $r E}9g $7 $? 2r@O $r 9T $& !% $3 $l $r Dj <0 2= $9 $k $H !$<0 5.1 $G <( $7 $? NN 0h JL N‘ ;w EY $N =E $_ IU $- OB $N 2h A| A4 BN $N N‘ ;w EY S ( F i ; F j ) $H $7 $F !$<!<0 $N$h $& $K I= $; $k !% S ( F i ; F j ) = X l 2 GX7J ; F,It ; F9BN � l ( c ) S l ( F i ; F j ) (5 : 2) $3$3 $G !$ � l ( c ) $O !$ N‘;w EYI> 2ABP >] $N 2 $D%U %l !<%‘ $, F1 $8 B0@- c $r$b$D $H 2>Dj $7 $? >l9g $N NN0h l $K BP$9$k=E $_ $G $" $k !% 6qBNE* $K$O !$<g $K EP>l?MJ* $N B8:_ $d ?M?t !$J|Aw>e $N I=8=<jCJ $r 4p=‘ $H $7 $F !$0J2< $N 4 DL $j$NE57? E* $J$b $N $X $N %7%g %C %H J,N‘ $r 9T $C $? !% $3 $l$i$N J,N‘ $O !$ <B 83 $K MQ $$ $?A4 %7%g %C %H $N 57% $r @j $a !$;D $j $O $$ $: $l$K $b J,N‘ $5 $l $J $+ $C $? !% � 1i@b %7 %g %C %H !J Sp eech Shot !K ?MJ* $, 2q8+ $r 9T $C $?$j !$ %l %] !<%? $, Cf7QCO $+ $i Js9p $r 9T $C $F$$ $k !$ 2hLL $N Cf1{It $K 1 $D$N 4i $, Hf3SE*Bg$- $a $K 1G$C $F$$ $k$b $N � =89g %7 %g %C %H !J Gathering Shot !K 2q5D $d =82q $J $I !$1GA|Cf $K J#?t $N ?MJ* $, B8:_$9$k$b $N � %-%c %9%? %7 %g %C %H !J Ancho r Shot !K %9 %? %8 %*$G%-%c %9 %? $, J|Aw869F $r FI$_>e $2 $F $$ $k$b $N

5.2 2hA|FCD’NL $K 4p$E$/2hA|FbMF2r@O 58 � %3 %s %T %e !< %? %0 %i %U %# %C %/ %9 !J CG !K %7 %g %C %H !J Computer Graphics Shot !K CG !J %3 %s %T %e !<%? %0 %i%U %# %C%/ %9 !K $G :n @.$5 $l $? $b$N$G !$;29M;q NAE* $J >S A|<L ?? $d 2r@b $N$?$a$N @bL@?^ $J $I

5.3 <BAu $H I>2A 59 5.3 <BAu $H I>2A K\@a $G$O !$2hA|E* FCD’ NL $H 1G A|Fb MF $H $N 4X78$N 3M F@ 5Z $S E57? E* %7 %g %C %H J, N‘ $N <B Au $K $D$$ $F =R $Y !$I>2A<B83 $N 7k2L $r <($9 !% 5.3.1 MQ $$ $k4{B85;=Q 2hA| $N %G %# %8 %? %k 2= 2h A| $N %G %# %8 %? %k 2= $N $? $a $K !$ %S%G %* %- %c %W %A %c %\ !< %I $r Mx MQ $9 $k !% :# F| $G $O 9b 5! G= $J$b $N $, Hf3S E* 0B 2A $K F~<j $G$-$k $, !$ 2# 320 � =D 240 %T %/ %; %k$N 2rA| EY!$ ?’ I8 K\ 2= %l !< %H $r 24bit !$ DL>o $N NTSC J|Aw J} <0 $H F1 $8 30 %U %l !<%‘Kh IC !J fps = frames p er second !K $N>r7o $G %G %# %8 %?%k 2=$9 $k $3$H $r 9M $( $k $H !$ 15 J,$N HV AH $r J] B8$9 $k$N $K Hs05 =L $G 5.8GB Dx EY $N 5- 21 G^ BN $, I,MW $K $J $k !% $3$N DxEY $N Hf3SE*BgMFNL $N 5-21G^BN $O B8:_$9$k $b $N$N !$0MA3:#F| $N 7W;;5! $G 5$7Z $K BgNL $K 07 $( $k %G !<%? 5,LO $G$O$J $$ !% $=$3 $G <B:] $O !$ %-%c %W %A%c$N :] $K %O!< %I %&%’%" E* !$ %=%U %H %&%’%" E* $K 2? $i$+ $N 05=L $r ;\ $9 $3$H $, B?$$ !% $H$3 $m $, !$ %U %l !< %‘05=L $K 0lHLE* $K MQ $$ $i $l $k JPEG 05=L $O DL>o!$ HSI I= ?’7O $N ?’Aj !J H , Hue !K $K 6/NO $J 6u4VE* IT 2D5U 05 =L $r ;\$9 $? $a !$ ?’:L $K 4X$9$k2h A| FCD’ $r Cj =P $9$k :] $K LdBj $, @8 $8 $k!% $^ $? !$ F0 2h A| $N05 =L $K 0lHL E* $K MQ $$ $i $l $k MPEG 05=L $K $h $C $F $b %V %m %C %/ %N %$ %: $, @8 $8 $k $?$a !$F1MM $K MM !9 $J 2hA|FCD’ $r Cj=P$9$k:] $K LdBj $, @8 $8 $k !% K\8&5f $K $*$$ $F $O !$ 2DG= $J 8B $jNI $$FCD’ NL $r Cj=P $9$k $? $a $K 2hA| 05 =L $r :GDc 8B $K$H $I $a !$ DL>o $N NTSC J|AwJ}<0 $N H>J, $N 15fps $N I8K\2= $r 9T$C $? !%$^ $? !$DL>o $N %S%G %*%-%c %W %A%c %\ !< %I $G$O %G %# %8 %? %k 2= $N:] $N JPEG 05=L $O Hr $1$i $l $J $$$? $a !$ :G Dc8B $N05=LN( $K @_Dj $7 $? !% $= $N $?$a !$ 0lIt $N =hM} $r =| $- !$ HSI I=?’7O $G $O$J $/ !$ R GB I=?’7O $K $*$$ $F =hM} $r 9T $C $? !% $= $N B> $N %G %# %8 %? %k 2= $N :] $N =t>r7o $r I= 5.2 $K <($9 !% I= 5.2: 2hA| $N %G %# %8 %? %k 2= $N :] $N =t>r7o 9‘L\ >r7o CPU In tel MMX P en tium I I 400MHz <g5-21MFNL 256MB %S %G %* %-%c %W %A%c %\ !< %I MiroVIDEO DC30 6u4V2rA|EY 2# 320 � =D 240 %T %/ %; %k ;MJ} ?’2rA|EY 24bit !J R,G,B 3F?’ 8bit !$9g7W 16,777,216 ?’ !K ;~4V2rA|EY 15 %U %l !< %‘KhIC %- %c %W %A%c ;~ %U %l !<%‘ 05=L JPEG %S %G %* 05=L $J $7 !J Hs05=L !K

5.3 <BAu $H I>2A 60 ?^ 5.4: %+%C %H 8!=P@-G= !’ :F8=N( $H E,9gN( $N 4X78 A0 =h M} $K $h $j J, 3d$5 $l $?%7 %g %C %H Cf $N 3F %U %l !< %‘ $K BP $7 $F !$?MJ*NN 0h $H GX7J NN 0h $N J,3d $r 9T $& !% %7 %g %C %H Cf$N A4 %U %l !< %‘ $K BP $7 $F Fb MF?d Dj $r 9T $& $N $, K>$^ $7 $$ $, !$7W;;NL$N E@ $+ $i !$ %7 %g %C %H $r Be I=$9 $k 1 %U %l !< %‘ $r ?d Dj BP >] $H $9 $k !% $3$3$G $O !$ %7 %g %C %H $N KA F,$N 1 %U %l !<%‘ $r BeI= %U %l !<%‘ $H $7 $F :NMQ $7 $? !% %+%C %H 8!=P %+ %C %H 8! =P $K $O !$ Bg DT $i [151] $d D9 :d $i [141] $K $h $j Hf 3S 8! F$ $5 $l$? <o !9 $N<j K! $K ;O $^ $j !$ Hs 05=L2h A| $K BP $7 $F 9b@:EY $G %+ %C %H 8!=P $, 9T $( $kN%;6M> 89JQ 49 !J DCT !K FC D’ $N %/ %i %9 %?%j %s %0 $K $h$k <j K! [103] $d MPEG 05=L $N %G !< %?7A <0 $r Mx MQ $7 $? 05=L 2h A| $K BP $9 $k <j K! [122, 148] $^ $G MM !9 $J$b$N $, B8:_$9$k!% :G$bC1=c $J <jK! $H $7 $F $O !$?’:L $d%(%C %8$K 4X$9$k2hA|FCD’NL $N JQ2= $K CmL\$9$k$b $N $, $" $j [187] !$ O"B3 $9$k %U %l !<%‘ $N 2hA| FCD’ NL $, Cx $7 $/JQ 2= $9 $kE@ $r 8!=P $7 !$ %+ %C %H E@ $H H=CG $9 $k$b $N $G$" $k !% $3 $l $i $N <jK! $O C1=c $+ $D 9bB. $J$?$a 9-$/;H $o $l $F $$$? $, !$MM !9 $J FC<l8z2L $r MQ$$$? %7 %g %C %H $N @Z$j BX $( $d !$=V4V E* $K FC D’NL $, Bg $- $/ JQ2=$9 $k%U%i %C %7%e 8w $N 1F 6A $J $I $K BP $7 $F @H<e $G$" $k !% 0l J} !$ DCT FC D’$N %/%i %9%? %j %s%0 $K $h $k <j K! $O !$ $^ $:!$ %U %l !< %‘ A4 BN$r J, 3d $7 $? 3F NN 0h $K BP $7 $F DCT $r ;\ $7 !$ DCT 78?t $r 5a $a$k !% <! $K !$ F@ $i $l $? FCD’NL $G D% $i $l $k6u4V $K %U %l !<%‘ Kh $N FCD’NL %Y %/ %H %k$r %W %m %C %H $7 $F %/ %i %9 %? $r 7A@. $5 $; !$0lDj %U %l !<%‘ O"B3 $7 $F J, I[ $+$i 0oC& $7 $? >l9g $K %+%C %H $r 8!=P$9$k!% K\ 8& 5f $G $O!$ $3 $N Hs 05 =L 2h A| $KBP $7 $FNI $$ 8! =P @: EY $, Js 9p $5 $l $F $$ $k N% ;6 M> 89 JQ 49 !J DCT !K

5.3 <BAu $H I>2A 61 FCD’ $K $h$k<j K! [103] $r :NMQ $9 $k!% $3$N<jK! $O !$ %U%i %C %7 %e8w $J $I $K $h $k=V 4V E* $J JQ2= $d$" $k <o $N FC<l8z2L $K BP$9$kBQ@- $, $" $k $H $5 $l $F $$ $k !% $3$N <jK! $O !$ $^ $:!$ %U %l !< %‘A4BN $r x � y $K J,3d $7 $? 3FNN0h $K BP $7 $F DCT $r ;\ $7 !$ n 8D $N DCT 78?t $r 5a $a $k !%<! $K !$F@ $i $l $k 9g7W xy n 8D $N FCD’NL $G D% $i $l $k 6u4V $K %U %l !< %‘Kh $N FCD’NL %Y %/ %H %k$r %W %m %C %H $7 $F %/ %i %9 %? $r 7A@. $5 $; !$0lDj %U %l !<%‘ O"B3 $7 $F J,I[ $+$i 0o C& $7 $? >l9g $K %+%C %H $r 8!=P$9$k!% ?^ 5.4 $K !$ 30 J,4V $N%K %e!< %9 1GA| !J 7W 208 %+ %C %H !K $K BP $7 $F !$ %/ %i %9 %? $N Bg $-$5 $r 15 %U %l !<%‘ !$ 0o C& %U %l !<%‘?t $r 5 %U %l !<%‘ $H $7 !$ 0o C& $H H=CG $9$kog CM $r 0.5 � $+$i 4.0 � $N 4V $G JQ $( $?$H $-$N :F8=N( $H E,9gN( $H$N 4X 78 $r 5a $a$? 7k2L $r <($9 !% $3$N 7k2L !$0oC& $H H=CG$9$kog CM $r E,@Z $K @_ Dj$9$k $3$H $K $h $j !$ 95% DxEY $N E,9gN( $H 80% DxEY $N :F8=N( $G %+%C %H $r 8!=P $G $- $k $3 $H $, J, $+ $C $? !% $^ $? !$ $3 $3 $G F@ $i $l $? :GE, $J ogCM 2.0 � $N >r7o2< $G 0J2< $N <B83 $K MQ $$ $? 370 J,4V $N %K %e!< %91GA| !J 7W 1,505 %+%C %H !K $K BP $7 $F <B 83 $r 9T$C $?$H$3 $m !$A08e 0.5 IC 0J Fb$N 8m :9 $G :F 8= N( 84.7% !$E,9gN( 66.4% $N 7k2L $, F@ $i $l $? !% BeI= %U %l !<%‘ Cj=P A0 =h M} $K$h $jJ, 3d $5 $l $? %7 %g %C %H Cf $N3F %U %l !<%‘ $K BP $7 $F !$ ?M J* NN 0h $HGX7J NN 0h $NJ, 3d $r 9T $& !% %7%g %C %H Cf $N A4 %U %l !<%‘ $K BP $7 $F =hM} $r 9T $& $N $, K>$^ $7 $$ $, !$ 7W;; NL $N E@ $+ $i !$ %7%g %C %H $r BeI=$9 $k 1 %U %l !< %‘ $r ?d DjBP >] $H $9 $k !%BeI= %7 %g %C %H $r 7hDj$9 $k $?$a $N <j K! $b 8&5f$5 $l $F $$ $k $, [101, 142] !$ $3$3 $G $O 4JJX $N $?$a $K !$ %7%g %C %H $N KAF, $N 1 %U %l !<%‘ $r BeI= %U %l !< %‘ $H $7 $F :NMQ $7 $? !% 4iNN0hCj=P 4iNN0hCj=P $K $D$$$F $O Hs>o $K B?$/ $N <jK! $, Ds0F $5 $l $F $$ $k $, !$K\8&5f $G$O 0J2< $N <j=g $K <( $9$h $& $J Hf3SE*4JC1 $J <jK! $G ==J, $G$" $k $H H=CG $7 $? !% 1. H)?’NN0hCj=P H) ?’NN0h$N Cj=P $K$O !$=$@5 HSI I= ?’7O [130] $r MQ $$$? !% $3$N $& $A !$ I !J L@EY !K $O 0E$$ NN0h $r GS=| $9$k $? $a $K$N$_MQ $$$k!% <B :] $NMM!9 $J ?M<o $N4iNN 0h $N?’ $r ;29M $K !$ H !J ?’ Aj !K - S m !J =$@5 :L EY !K 6u 4V Cf $N6k 7A NN 0h $rH)?’ NN 0h $H @_ Dj $7 $? !J ?^ 5.5 ;2 >H !K !% H $H S m $N CM $, $3$NNN0h $K 4^$^ $l $k %T %/ %; %k $O H)?’ $G$"$k $H H= CG $7 $? 8e!$ ?t %T %/ %; %k$N%/ %i%9 %? @.D9 $r 7P $F !$0lDj $N %T %/ %; %k ?t0J>e $N %/ %i %9 %? $r 4iNN0h $H H=CG $7 $? !% 2. %F %s %W%l !< %H %^%C%A %s %0 %F %s %W%l !< %H %^ %C %A %s %0 $O !$ H) ?’ NN 0h $H $7 $F Cj=P $5 $l $? <j!$ JI!$ 4y $NI=LL $J $I $r =|30 $9 $k$?$a$K 9T $& !% $$ $/$D $+ $N 4i NN 0h $N I $+ $i J# ?t$N 2r A| EY$N J?6Q 4i $r :n @. $7 $F $*$- !$ Cj=P $5 $l $? H)?’ NN 0h $NBg $- $5 $K 1~ $8 $F Hf 3S $r 9T $& !% $J$* !$ ;# 1F >r 7o $N0c $$ $K $h$k1F 6A $r Hr $1 $k $?$a $K !$H)?’NN0h $N I $r %U %l !< %‘A4BN $N I $N CM $K $h $C $F @55,2= $7 $F $* $/ !%

5.3 <BAu $H I>2A 62 ?^ 5.5: H - S m 6u4V $K$* $1 $kH)?’NN0h $N J,I[ 0lJ}!$ ;n $_ $K%K %e!< %i %k%M%C %H %o!< %/ $K $h$k3X=, $r MQ $$ $?%D!< %k !’ face detector [211] $r MQ $$ $? $H$3 $m !$NI9% $J >HL@>r7o2< $N @5LL4i $H $$ $& >r7o $r K~ $? $9 %9 %? %8 %* Fb $N %-%c %9 %? $N 2h A| 173 7o $K BP $7 $F !$ 100% $N @:EY $G 2aITB- $J $/4i NN 0h $N Cj=P $K @.8y $7 $? !% $7 $+ $7 !$ B> $N$h$j 0lHLE* $J 2hA|Cf $N ?MJ* $K 4X $7 $F$O !$I, $: $7 $b >HL@ >r7o $, NI 9% $G$J $$$3$H$d @5LL4i $G$J$+ $C $?$?$a $K !$B?$/ $N 8!=P1L $l $d 8m8!=P $, 8+ $i $l $? !%

5.3 <BAu $H I>2A 63 5.3.2 <B83 5.1 !’ E57?E* %7 %g %C %H J,N‘ $3$3$G$O !$ 75 J,4V $N 2hA| !J 7W 468 %7 %g %C %H !K $K BP $7 $F !$0J2< $N 4 DL$j$N E5 7?E* %7 %g %C %H J, N‘ $X$N J,N‘ $r 9T$C $? !% 1. 1i@b %7 %g %C %H !J Sp eec h Shot !K 2. %- %c %9 %? %7 %g %C %H !J Anc hor Shot !K 3. =89g %7 %g %C %H !J Gathering Shot !K 4. %3 %s %T %e !<%? %0 %i%U %# %C %/%9 !J CG !K %7 %g %C %H !J Computer Graphics Shot !K ?^ 5.6 $K 3F %7%g %C %H J,N‘ $K B0 $9$k2h A| $NNc $r <( $9 $H $H$b $K !$ 0J 2< $K J,N‘ 5,B’ $N>\:Y $K $D$$ $F =R $Y $k !% 1i@b %7 %g %C %H !J Sp eech Shot !K 1i@b %7 %g %C %H $O 0J2< $N 2 CJ3, $N =hM} $K $h$j G’<1$9$k !% 1. 4iNN0h $N 8!=P 5.3.1 $K 5- $7 $? <jK! $G 4iNN0h $r Cj=P$9$k !% 2. ?0 $N F0 $-$N 8!=P ;qNA2h A| $N >SA| <L ?? $d C1 $K 2hLL $NCf1{ $K ?MJ* $, B8:_ $9$k $@ $1 $N %7%g %C %H $r =|$/ $?$a $K I,MW $J =hM} $G$" $k !%2q8+ !&Js9p %7 %g %C %H $d%-%c %9 %? %7 %g %C %H $N >l9g !$ 1G$C $F$$ $k4i $O NI9% $J >HL@ >r 7o 2< $G ;#1F $5 $l $? @5LL 4i $G$"$k $3 $H $, B?$/ !$ 4i NN 0h $, 8!=P $5 $l $l $P !$ ?0 $N 0LCV $r ?dDj$9$k $3 $H $O Hf3SE*MF0W $G$" $k !% ?dDj $5 $l $? ?0 $N0L CV $N<~0O $G$NF0 $- $, 4iNN 0h $NB> $N0L CV $h $j $bBg $- $1 $l $P !$ ?0 $NF0 $- $, $" $k$b $N $H H=CG$9$k !% $J $* !$ K\ <B 83 $G$3$N=hM} $O !$ $3$N4p=‘ $K => $C $F L\;k $K $h$j9T $C $? $, !$ >- Mh E* $K $O <+F0 2= $G $- $k$b $N $H 9M $($F $$ $k !% %-%c %9 %? %7 %g %C %H !J Ancho r Shot !K %- %c %9 %? %7 %g %C %H $O!$ %9 %? %8 %* $G %- %c %9 %? $, J| Aw 86 9F $r FI $_ >e $2 $F $$ $k %7 %g %C %H $G $" $j !$ %K %e !< %91GA| $N FbMFE*9=@. $r GD0.$9$k $& $($G =EMW $J <j $,$+ $j $K $J $k !% � 1i@b %7 %g %C %H $+$i $N J,N% %- %c %9 %? %7 %g %C %H $N 8!=P $O 4pK\E* $K 2q8+ !&Js9p %7 %g %C %H $H F1MM $K 9T $& $?$a !$ $3 $l$i$+ $i J,N% $9$k I,MW $, $" $k!% %- %c %9 %? %7%g %C %H $N FC?’ $H $7 $F !$ %9 %? %8 %* Fb $G F1 $8 $h $& $J 9= ?^ $G ;#1F $5 $l $k $? $a !$ Aj 8_ $K 2h A| E* $K Hs>o $K N‘;w $7 $? FCD’ $r <( $7 !$ $+ $D=P8= IQ EY $, 9b $$ $3 $H $, $" $2 $i $l $k !% $3 $l$i $N FC?’ $r MxMQ $7 $F !$ 2q8+ !& Js 9p %7%g %C %H $N 8!=P8e!$ $= $l

5.3 <BAu $H I>2A 64 1i@b %7 %g %C %H =89g %7 %g %C %H %- %c %9 %? %7 %g %C %H !! #C #G %7 %g %C %H !! ?^ 5.6: 3F %7 %g %C %H J,N‘ $K B0 $9 $k2hA| $N Nc $i Aj8_ 4V $N2hA| E* N‘ ;w EY $r5a $a !$ $= $N7k 2L F@ $i $l $? :GBg $+ $D:GL) $J %/ %i %9 %? $K 4^ $^ $l $k %7 %g %C %H $r%-%c %9 %? %7 %g %C %H $H $7 $F J,N%$9$k !% $J $* !$ 2hA|E* N‘;wEY $O !$ ?’ %R %9 %H %0 %i %‘ $N :90[ $r � 2 8!Dj $7 $F 5a $a$? !% � OCBj6-3& $N 8!=P %-%c %9 %? %7%g %C %H $r 8!=P $9$k:G Bg $N L\E* $O !$ OC Bj $N6-3& $r 8!=P $9$k $3 $H $K$" $k !% $7 $+ $7 !$ OC Bj $NESCf $K =P8= $9$k $3 $H$b $"$j !$ C1 =c $K =P8= $H 6-3& $r F10l ;k $9 $k $3 $H $O$G$- $J $$ !% $= $3 $G !$ OCBj $N 6-3& $N %- %c %9 %? %7%g %C %H $N FC?’ $G$" $k !$ %? %$ %H %k ;zKk $N =P8= $r Mx MQ$9$k !% ?^ 5.7 $K <($9 $h $& $K !$ %? %$ %H %k ;zKk $N =P8=A08e $G 2hA|A4BN $N%(%C %8 6/EY $, Bg $- $/JQ2= $9$k!% $= $3 $G !$ %(%C %8 6/EY $K Bg $- $J JQ2= $, $" $k %- %c %9 %? %7%g %C %H $r OCBj $N@h F, $H H=CG$9$k !% $J $*!$ $3$N$h $& $J FCD’ $O I, $: $7 $b 2$JF $N %K %e !<%9 1G A| $G $O 8+ $i $l$:!$ $= $N$h $& $J >l9g

5.3 <BAu $H I>2A 65 ?^ 5.7: %? %$ %H %k ;zKk$N=P8= $K H<$&%( %C %8 6/EY$NAjBPE*JQ2= $K$O !$OCBj6-3& $N 8!=P $K 4X$9$kB> $N <jK! [133] $r :NMQ$9$kI,MW $, $" $k !% =89g %7 %g %C %H !J Gathering Shot !K =89g %7%g %C %H $O !$ 2q 5D $d =82q $J $I !$ 1G A| Cf $K J#?t $N?MJ* $, B8:_ $9 $k %7%g %C %H $G $" $k!% 0lDj $N Bg $-$5 0J>e $N J#?t $N 4iNN0h $, B8:_$9$k>l9g $K =89g %7 %g %C %H $r 8!=P$9$k !% CG %7 %g %C %H !J Computer Graphics Shot !K CG %7%g %C %H $O !$ %3 %s %T %e!<%? %0 %i%U %# %C %/%9 !J CG !K $G :n@. $5 $l $? %7%g %C %H $G $"$j !$ ;2 9M ;q NAE* $J >S A| <L?? $d 2r @b $N$?$a $N @bL@ ?^ $J $I !$B> $N %7 %g %C %H J,N‘$d ;zKk 2r@O $K 0-1F 6A $r 5Z $\ $7 $+$M$J$$ FbMF $r 4^ $‘ !% $= $3 $G !$ :w 0z IU $1 5!9= $+$i =|5n $9$k $? $a $K J,N‘ $r 9T $& !% CG %7 %g %C %H $N FC?’ $H $7 $F$O !$Hf3S E*F0$- $, >/ $J $$ E@ $, $" $2 $i$l !$ %7 %g %C %H Cf$N @E;_ ;~4V$N 9g7W $K 4p $E $- 8!=P$9$k!%K\<B83 $G$O !$ $3$N ;~4V $r 1 IC $K @_Dj $7 $? !%

5.3 <BAu $H I>2A 66 5.3.3 <B83 5.2 !’ GX7JNN0h $N 2hA|FCD’NL $+ $i $N >lLL?dDj $3$3$G$O !$ 300 J,4V $N 2hA| $N 0l It !J 7W 817 %7 %g %C %H !K $K BP $7 $F !$ !J 1 !K 3U5D95<< !$ !J 2 !K 9q2q5D >l!$ !J 3 !K JsF; 412q 8+!$ !J 4 !K K!Dn!$ !J 5 !K %9 %? %8 %*$N 5 DL $j $N9qFbJsF; $K 4X78$9$k>l LL $r @_Dj $7 !$ >lLL ?d Dj $r 9T $C $? !% 3F >l LL Kh $N;vNc ?t $r I= 5.3 $K <( $9 !% 3F ;v Nc $NJ,N‘ $O I>2A $N $? $a $K ;vA0 $K L\ ;k $K $h$j9T $$!$ 3F @_ Dj >l LL Kh $K !$ ?M J* NN 0h $, !J 1 !K B8 :_ $9$k >l 9g !J ?MJ* $"$j !K !$ !J 2 !K B8 :_ $7 $J$$ >l9g !J ?MJ* $J $7 !K !$ !J 3 !K N><T $r 9g $o$;$? >l9g !J Am9g !K !$ $N 3 DL $j $K J, $1$F I>2A $r 9T $C $? !% I= 5.3: @_Dj>lLLKh $N ;vNc?t >lLL ?MJ* $"$j ?MJ* $J $7 9g !!!! 7W !J 1 !K 3U5D95<< 22 10 32 !J 2 !K 9q2q5D>l 31 21 52 !J 3 !K JsF;2q8+>l 11 6 17 !J 4 !K K!Dn 6 23 29 !J 5 !K %9 %? %8 %* 231 0 231 !J 6 !K $=$N B> 124 332 456 9g7W 425 392 817 ?^ 5.9 !$ 5.10 $K !$3F@_Dj>lLL $K B0$9$k;vNc $N Nc $r <($9 !% ?MJ* $K CeL\ $7 $? NN0hJ,3d 0lHL $K %K%e !< %91GA| $K $*$$ $F $O !$OCBjCf $G <gBj $H$J $C $F$$ $k ?MJ* $O NI9% $J >HL@>r7o2< $G @5 LL $+$i ;#1F $5 $l $F $$ $k $3 $H $, B? $$ !% 5.3.1 $G >R2p $7 $?$h $& $K !$ NX3T $d F0$- $r MxMQ $7 $? NN0hJ, 3d<jK!$b B8 :_ $7 [112, 123, 129, 189] !$K\Mh $O @53N $J NX3T Cj=P $r 9T $& $Y$- $@$, !$ $3$3$G$O $3 $N $h $& $J FCD’ $r MxMQ $7 $F !$4iNN0h $N 0LCV $H Bg $-$5 $r 4p=‘ $H $7 $?%F %s %W%l !< %H $K $h$j F,ItNN 0h5Z $S F9BNNN0h $r 7hDj$9$k!%?^ 5.8 $K <BB, $K 4p $E $$$F Dj5A $7 $?%F %s %W%l !< %H $r <($9 !% ?^ 5.8: 4iNN0h $r 4p=‘ $H $7 $? F,ItNN0h $H F9BNNN0h $N 7hDj

5.3 <BAu $H I>2A 67 3U5D95<< !J ?MJ* $"$j 1 !K 9q2q5D>l !J ?MJ* $"$j !K 3U5D95<< !J ?MJ* $"$j 2 !K 9q2q5D>l !J ?MJ* $J $7 1 !K 3U5D95<< !J ?MJ* $J $7 !K 9q2q5D>l !J ?MJ* $J $7 2 !K ?^ 5.9: @_Dj>lLL $K B0 $9 $k;vNc !J 1 !K

5.3 <BAu $H I>2A 68 JsF;2q8+>l !J ?MJ* $"$j !K JsF;2q8+>l !J ?MJ* $J $7 !K K!Dn !J ?MJ* $"$j !K K!Dn !J ?MJ* $J $7 !K %9 %? %8 %* !J ?MJ* $"$j 1 !K %9 %? %8 %* !J ?MJ* $"$j 2 !K ?^ 5.10: @_Dj>lLL $K B0 $9 $k;vNc !J 2 !K

5.3 <BAu $H I>2A 69 852hA| $+$i Cj=P $7 $? 4iNN0h 4iNN0h $r 4p=‘ $K J,3d $7 $? 3FNN0h ?^ 5.11: 4iNN0h $r 4p=‘ $H $7 $? F,It !& F9BN !& GX7JNN0h7hDj $N Nc $3$N$h $& $J%F %s %W%l !< %H $r MQ $$$k $3 $H $K $h$j !$ ?^ 5.11 !J :8 !K $K <( $9 $h $& $K 4iNN0h $, 8!=P $5 $l $? 2hA| $+$i !$F1?^ !J 1& !K $K <($9 $h $& $J NN0hJ,3d $, 9T $o $l $k !% $? $@ $7 !$K\<B83 $G $O !$>lLL2r@O<jK!C1FH $G$N I>2A $r 9T $& $?$a !$%9 %? %8 %* Fb $N %-%c %9 %?0J 30 $O !$L\;k $K $h$j @5 $7 $$ NN0h $r Cj=P $7 $? $b$N $r <B83 $K MQ $$ $? !% GX7JNN0h $N FCD’NLCj=P K\<B83 $G$O !$ 5.3.1 $G >R2p $7 $? !J 1 !K ?’=P8=IQEYJ,I[ !J %R %9 %H%0 %i %‘ !K !$ !J 2 !K ?’6&5/IQEYJ,I[ !J %3 %j %m %0 %i %‘ !K $N 2 <oN‘ $N ?’:L $K 4X$9$k2hA|FCD’NL $r 3F !9 JL $K MQ $$ $F I>2A $r 9T$C $? !% 0J2< $K 3F !9 $N Dj5A $r 9T $& !% $3$3 $G !$FCD’NL $r Cj=P$9$kBP>]2hA| $r F !$=D2# $N %T %/ %; %k ?t $r 3F !9 m; n !$ 3F %T %/ %; %k$N?’ $N3, D4 $r c max $H$9$k!% $^ $? !$ F Cf $N %T %/ %; %k p $N $H$k?’ $r c ( p ) $H I=$9 !% ?’=P8= IQEY J,I[ !J Colo r Histogram !K ?’ IQEYJ, I[ f H ( c i ) j i = 1 ; 2 ; :::; c max g $H$O !$2hA| F Cf $K $*$$ $F !$?’ c i $N %T %/ %; %k $, B8:_$9 $k 3NN( $G$" $j !$ <!<0 $N$h $& $K Dj 5A$5 $l !$ c max <!85 $G I= $5 $l $k !% H ( c i ) � P r f ( x; y ) j p 2 F ; c ( p ) = c i g = j f p j p 2 F ; c ( p ) = c i g j mn ?’ 6& 5/ IQ EY J, I[ !J Colo r Co rrelogram !K ?’ 6& 5/ IQ EY J, I[ f C d ( c i;j ) j i; j = 1 ; 2 ; :::; c max g $H $O !$ 2hA| F Cf $K $*$$ $F !$ 5w N% d N% $l $? 2 $D$N %T %/ %; %k p a ; p b 4V $G ?’ c i ; c j $, 6&5/$9$k3N N( $G $" $j !$ <!<0 $N$h $& $K Dj5A $5 $l !$ c 2 max <!85 $G I= $5 $l $k [117] !% C d ( c i;j ) � P r f ( p a ; p b ) j p a ; p b 2 F ; c ( p a ) = c i ; c ( p b ) = c j ; k p a � p b k = d g

5.3 <BAu $H I>2A 70 = j f ( p a ; p b ) j p a ; p b 2 F ; c ( p a ) = c i ; c ( p b ) = c j ; k p a � p b k = d g j H ( c i ) N ( d ) $3$3$G N ( d ) $O !$ $" $k %T %/ %; %k$+$i 5wN% d N% $l $F B8 :_$9$k %T %/ %; %k $N 8D ?t $G $" $k !%4JJX$N $?$a $K 8 6aK5 !J %A %’ %9 HW !K 5wN% $r MQ$$$k>l9g $O !$ N ( d ) = 8 d $G $" $k !% I= 5.4 $K <B83 $K MQ$$ $? 6qBNE* $J <!85?t $J $I $r <($9 !% I= 5.4: <B83 $K MQ $$ $? 2hA|FCD’NL FC D’ NL ?’ 3, D4 6&5/5wN% <! 85 ?t ?’=P8=IQEYJ,I[ !J Color Histogram !K 64 | 64 ?’6&5/IQEYJ,I[ !J Color Correlogram !K 16 1 !A 4 1,024 ;vNc $K 4p$E$/>lLL?dDj 0J>e$N$h $& $K $7 $F !$3F %7 %g %C %H Kh $N GX 7JNN 0h $N 2h A|FC D’ NL $, F@ $i$l !$<! $K $3 $l $r $b$H$K $7 $F !$>lLL?dDj $r 9T $& !%>lLL?dDj $O !$?dDj $r 9T$* $& $H $9 $k %G !<%? $H CN<1 %Y !< %9Cf $N CN<1 $H$N N‘ ;w EY $K 4p $E$$ $F9T$& !% 6q BN E* $K $O !$ FC D’ NL %Y%/ %H%k 4V $NN‘ ;w EY!$ $9 $J $o$A!$ >l LL ?d Dj $r 9T $$$?$$ 2hA| $N 2hA|FCD’NL %Y %/ %H %k ~ F e $H !$71N};vNc $N 2hA|FCD’NL ~ F t $H $N N‘;wEY $r 5a $a $k !%N‘ ;w EY $H $7 $F$O !$<!<0 $G Dj 5A$5 $l $k%Y %/ %H %k F1 ;N$N$J $9 3Q EY � $N M> 89 !J 0 � cos � � 1 !K $r MQ $$ $k !% ~ F e $H ~ F t $N N‘;wEY � cos � = ~ F e � ~ F t j ~ F e jj ~ F t j (5 : 3) CN<1 $H $7 $F !$71N};vNc $N FCD’ $r E}7WE*=hM} $K $h$j Cj>]2= $7 $? BeI= %Y %/ %H %k$r MQ$$$k $3 $H $b 9M $($i $l $k $, !$F10lFbMF $N 71N};vNc $, FCD’NL6u4VCf $G I, $: $7 $b cGL) $J J,I[ $r $9$k $H$O 8B $i $J $$ !% $= $3 $G !$K\<B83 $G$O !$71N};vNc $r Cj>]2= $; $: $K A4 $F J]B8 $7 $F $*$- !$ $= $l $i 0l $D 0l $D $H$N N‘;wEY $+$i H=Dj$9$k !$;vNc $K 4p $E $/?dDj $r 9T$C $? !% ?^ 5.12 $K <($9 $h $& $K !$?MJ* NN0h $, B8:_$9$k>l9g $O GX7JNN0h $r !$ B8:_ $7 $J $$ >l9g $O A4NN0h $N 2hA|FCD’NL $r MQ $$ $? !%<B83 $H $7 $F$O !$NN0hJ,3d $N 8z2L $r 8!>Z$9$k $?$a $K !$A0<T $K $D$$$F J, 3d $r !J 1 !K 9T $o $J $+$C $?>l9g !J J,3d $J $7 !K $H !$ !J 2 !K 9T $C $?>l 9g !J J,3d $"$j !K $rHf3S $7 $? !% $^ $? !$ J, 3d $r 9T $C $? >l9g $G$b !$ ?M J* $NB8:_ $NM-L5 $r 4^ $a $? >lLL $N?dDj $H$$ $& 4Q E@ $+ $i !$ !J 3 !K J, 3d $r 9T$C $?$b$N F1;N $K 8BDj $7 $? N‘;wEYI>2A !J J,3d $N$_ !K $b J; $;$F 9T$C $? !% $J $* !$K\Mh $O 71N};vNc $H I>2A;vNc $r J,N% $7 $? <B83 $r 9T $& $Y$- $G$" $k $, !$B?MM $J I>2A;vNc $K BP $7 $F 0lDj5,LO $N >lLL?dDj $r 9T $& $?$a $K$O !$KDBg $J ;vNc?t $, I,MW $H$J $k !% $= $N$?$a !$K\ <B83 $G$O !$3F;vNc $r I>2A;vNc !$;D $j $N A4;vNc $r 71N};vNc $H $_$J $7 $F !$Aj8_ $K I>2A $7 $? 7k2L $r $^ $H$a$F E}7W=hM} $7 $? !%

5.3 <BAu $H I>2A 71 ?^ 5.12: >lLL?dDj<B83$NN‘;wEYI>2A>r7o

5.3 <BAu $H I>2A 72 5.3.4 <B837k2L $H I>2A <B83 5.1 !’ E57?E* %7 %g %C %H J,N‘ I= 5.5 5Z $S ?^ 5.13 $K !$ E5 7?E* %7%g %C %H $X$N J,N‘7k 2L $r <($9 !% $J$* !$ I> 2A $K MQ $$ $?@52r $O ?M4V $, H=CG $7 $? !% I= 5.5: %7 %g %C %H J,N‘<B83 $N 7k2L %7 %g %C %H J,N‘ @5 8! =P 8m 8! =P 8!=P1L $l :F 8= N( E, 9g N( 1i@b 55 3 12 83% 95% %-%c %9 %? 53 0 0 100% 100% !! !7 !!!! !J @hF, !K 37 0 6 86% 100% =89g 70 13 62 53% 84% CG 14 1 0 100% 93% Am9g 229 17 80 74% 93% ?^ 5.13: %7 %g %C %H J,N‘@-G= 8m8!=P $H 8!=P1L $l $N <g $J 860x $O 0J2< $N DL$j $G$" $C $? !%

5.3 <BAu $H I>2A 73 � 1i@b %7 %g %C %H $G !$4iNN0h $, @5LL4i $G$J $+ $C $?$?$a ?0 $N F0 $- $, 8!=P $G$-$J $+ $C $? !% � Hs>o $K C; $$ OCBj $N @hF, $N %-%c %9 %? %7 %g %C %H $K %? %$ %H %k$, 8= $l $J$+ $C $? !% � =89g %7 %g %C %H $G !$GX8e $+$i ;#1F$5 $l $F $$$?$?$a $K 4iNN0h $, 8!=P $G$-$J $+ $C $? !% � @E;_J*BN $r ;#1F $7 $? 1GA| $r CG %7 %g %C %H $H 8m$C $? !% ;z Kk$N 8l 5A B0@- 2r@O $H F1MM $K !$8m8!=P $K $h $k IT E, @Z $J%7 %g %C %H $N :. F~ $O !$BP1~ IU $1 $N :] $K BP1~$9$k:w0z 8uJd $, B8:_ $7 $J $$ 2DG=@- $, 9b $/ !$ 5vMF $G $- $k !% $7 $+ $7 !$8!=P1L $l$O 6KNO 8: $i $9 I,MW $, $" $j !$ :#8e!$4iNN0h8!=P $r Cf?4 $H $7 $? MWAG5;=Q $N ?JJb $, K>$^ $l $k !%

5.3 <BAu $H I>2A 74 <B83 5.2 !’ GX7JNN0h $N 2hA|FCD’NL $+ $i $N >lLL?dDj 7k2L $r 0J2< $N 2 $D$N ;XI8 $r MQ$$ $F I>2A $7 $? !% � N‘;wEY>e0L n 0L@5EzN( !J n = 1 ; 2 ; :::; 10 !K 3F @_ Dj >l LL $K B0$9 $k$Y $- A4 ;v Nc $K $D $$$F !$N‘;wEY >e 0L n 0L Cf $K @5 Ez $, 4^$^ $l $F $$ $k 3d9g !% >e0L $N@5Ez N( $, 9b $$ $[ $I !$ @_ Dj >l LL $K B0 $9 $k;v Nc 4V $NN‘;w @- $, 6/ $$ !J FCD’ NL 6u 4V Cf $N cGL)EY $, 9b$$ !K $3 $H$r <($9 !% � >lLL?dDj@-G= !’ N‘;wEY>e0L n 0L2aH>N( !J n = 1 ; 3 ; 5 ; 7 ; 9 !K 3F @_ Dj >l LL $K B0$9 $k$Y $- A4 ;v Nc $K $D $$$F !$N‘;wEY >e 0L n 0L Cf $K @5 Ez $, 2a H>?t $r @j $a $F$$$k3d 9g!% 7k 2L E* $K n = 1 $N :] $NCM $O !$ :G $bN‘ ;w $7 $F$$$k>l LL $, @5Ez $G$" $C $?;vNc $N 3d9g $r <($9 !% <B :]$N >l LL ?dDj $K :] $7 $F$O !$:G $b N‘ ;w $7 $F $$ $k >l LL $+ !$>e0L n 0L Cf$N 2aH> ?t $r @j $a $k>lLL $r ?dDj7k2L $H $9 $k $?$a !$ $3$N ;XI8 $K $h$j >lLL?dDj@-G= $, <($5 $l $k !% A0<T $N7k2L $r !$ ?^ 5.16 $+ $i ?^ 5.41 $K $+ $1$F !$ 8e <T $N7k2L $r !$ ?^ 5.42 $+ $i ?^ 5.67 $K $+ $1$F !$ 3F !9 ?M J*NN0h $, !J 1 !K B8 :_ $7 $J $$ ;vNc !J ?MJ* $J $7 !K !$ !J 2 !K B8 :_ $9$k;vNc !J ?MJ* $"$j !K !$ !J 3 !K N> ;vNc $r 9g $o$;$? $b$N !J Am9g !K 5Z $S !$?’:L $K 4X$9 $k2h A|FCD’ NL $H $7 $F !J a !K ?’ %R %9 %H%0 %i %‘ !$ !J b !K ?’ %3 %j %m %0 %i %‘ $r MQ $$$? >l9g $N AH9g $; JL $K <($9 !% $3 $l $i $N 7k2L $K 8+ $i $l $k 798~ $r I= 5.6 !J N‘;wEY >e0L@5 EzN( $G $_$? >l9g !K !$ 5Z $S I= 5.7 !J >l LL?dDj@-G= $G $_$? >l9g !K $K 0lMw $K $7 $F <( $7 !$0J2< $K $^ $H$a $k !% � 3F>lLL $K BP $9 $k 2hA|FCD’NL $N E,9g@- ?dDj BP >] $H $J $k>l LL $K$h$C $FE, $9$k 2h A| FC D’ NL $, 0[ $J$k!% A4 HL $K ?’ %3 %j %m %0 %i%‘ !J I= Cf !V C !W $H 5-:\ !K $, ?’ %R %9 %H%0 %i %‘ !J I=Cf !V H !W $H 5-:\ !K $h $j $b M% $l $? @-G= $r <( $7 $? !% $7 $+ $7 !$ IQ =P >l LL $G$b;vNc 4V $NJQ0[ $, Hf3S E* Bg $- $$!$ ?M J* NN 0h $, B8:_ $9$k 9q 2q 5D >l $N GX7J NN 0h $d !$ ?M J* NN 0h $, B8:_ $7 $J$$JsF; 2q 8+ >l $NA4NN 0h $K $* $$ $F $O !$ 5U $N798~ $r <( $7 $? !% $3 $l$O !$ $3$N $h $& $J >lLL $K $* $$ $F $O !$ $h$jBg ;( GD $J FCD’ NL $G$"$k?’ %R %9 %H %0 %i%‘ $, ;(2;BQ@- $K $*$$ $F M%0L $G$" $k $3 $H$r <( $7 $F $$ $k !% � ?MJ*NN0hJ,3d $N 8z2L 35 $M !$ ?M J* $K Ce L\ $7 $? NN0h J, 3d $K $h$k>l LL ?d Dj $N8z2L $, 8+ $i $l $? $, !$ J, 3d $7 $J$$J} $, NI $$>l 9g $b $" $C $? !% $3$N860x $O <g $K !$ ?M J* NN 0h $NB8:_ $r 2hA| FC D’ NL $H $7 $F 9M N8 $7 $F$$ $J $$$3 $H $K $h $k $H ;W $o $l $k !% $= $3 $G !$ ?M J* NN 0h $NB8:_ $= $N $b $N$b2h A| FC D’ NL $H$_ $J $7 !$ ?M J* NN 0h $, B8:_ $9 $kI> 2A ;v Nc $K BP $7 $F !$ B8:_ $7 $J$$ 71N} ;v Nc $r 2r $+ $i >J $$ $?>l9g !J J,3d $N $_ !K $K $O !$ $h $j82 Cx $K NN0hJ,3d $N 8z2L $, 8= $l $F $$ $k !% $^ $? !$ 3F>lLL $K $D$$$F :G $b NI $$ >r7o $K $h $k>lLL?dDj@-G= $r I= 5.14 5Z $S I= 5.15 $K <($9 !% A0 <T $G$O N‘ ;wEY $, :G >e0L $N$b$N$r !$8e<T $G$O N‘ ;wEY >e0L 3 ;vNc Cf $N 2aH> ?t !J 2 ;vNc !K $r @j $a $k$b $N $r >lLL $H $7 $F ?dDj $7 $? !%

5.3 <BAu $H I>2A 75 I= 5.6: <B837k2L $K 8+ $i$l $k 798~ !J N‘;wEY>e0L@5EzN( $G 8+ $? >l9g !K ?’ %R %9 %H%0 %i %‘ !J #H !K $H ?’ %3 %j %m %0 %i %‘ !J #C !K $r Hf3S!% !J !{!’ 8z2L $"$j !$ "$!’ H=JLITG= !$ !_!’ 8z2L $J $7 !K 3U 5D 95 << 9q 2q 5D >l JsF;2q8+>l K! !! !! Dn %9 %? %8 %* 798~ ?M J* A4BN ?M J* A4BN ?M J* A4BN ?M J* A4BN ?MJ*M- M- L5 M- L5 M- L5 M- L5 #H#C #H#C #H#C #H #C #H#C #H#C #H #C #H#C #H#C #H#C #H #C #H#C #H#C ?’FCD’NL $N M%0L@- !! #C !! #C !! #C #H !! !! #C #H !! "$ #H !! #H !! !! #C !! #C !! #C !! #C J,3d !’$J $7 !c $"$j !{!{ !{!{ !{!{ "$!_ !_!{ "$!_ !_!_ !_!_ !_!_ !{!_ "$ !{ "$"$ !{!{ J,3d !’$J $7 !c $N$_ !{!{ !]!] !{!{ !{!{ !]!] !{!{ !{"$ !]!] !{"$ !{!_ !]!] !{!_ !{!{ I= 5.7: <B837k2L $K 8+ $i$l $k798~ !J >lLL?dDj@-G= $G 8+ $? >l9g !K ?’ %R %9 %H%0 %i %‘ !J #H !K $H ?’ %3 %j %m %0 %i %‘ !J #C !K $r Hf3S!% !J !{!’ 8z2L $"$j !$ "$!’ H=JLITG= !$ !_!’ 8z2L $J $7 !K 3U 5D 95 << 9q 2q 5D >l JsF;2q8+>l K! !! !! Dn %9 %? %8 %* 798~ ?M J* A4BN ?M J* A4BN ?M J* A4BN ?M J* A4BN ?MJ*M- M- L5 M- L5 M- L5 M- L5 #H#C #H#C #H#C #H #C #H#C #H#C #H #C #H#C #H#C #H#C #H #C #H#C #H#C ?’FCD’NL $N M%0L@- !! #C !! #C !! #C #H !! !! #C #H !! "$ #H !! "$ !! #C !! #C !! #C !! #C J,3d !’$J $7 !c $"$j !{!{ "$!{ !{!{ !_"$ !_!{ !_"$ "$"$ !_!_ "$!{ !{!_ !{!{ !{!{ !{!{ J,3d !’$J $7 !c $N$_ !{!{ !]!] !{!{ !{!{ !]!] !{!{ !{!{ !]!] !{!{ "$!_ !]!] "$!_ !{!{ $3 $l$i $N I= $K !$71N};vNc $H $7 $F MQ$$ $? ;vNc?t $r J; $;$F BP?t<\ $G <( $7 $? !%?dDj@-G= $O I, $: $7 $b <BMQE*?e=‘ $K$O C# $7 $F $$$J$$ $, !$;vNc?t $N BP?t $H$[ $\ HfNc $7 $F $$ $k $3 $H $+$i !$K\<B83 $G$O @5 $7 $/?dDj$9$k $K B-$k;vNc?t $r 6!5k $G $-$F$$$J$$$?$a $H 9M $($i $l $k !%;vNc?t $r ;X?t5, LO $G A} $d $7 !$MM !9 $J >u67 $K BP1~ $7 F@$k $@$1 $N NL $r 6!5k $G $- $l $P !$?dDj@-G= $, 8~>e$9$k $b $N $H 4|BT $5 $l $k !%

5.3 <BAu $H I>2A 76 ?^ 5.14: >lLL?dDj@-G= $H ;vNc $N 5,LO !J N‘;wEY:G>e0L $N @5EzN( !K K@ %0 %i%U $, @-G= $r I4J,N( $G !$@~ %0 %i%U $, 5,LO $r BP?t<\ $G <($9 !% ?^ 5.15: >lLL?dDj@-G= $H ;vNc $N 5,LO !J N‘;wEY>e0L 3 ;vNcCf2aH>?t $N @5EzN( !K K@ %0 %i%U $, @-G= $r I4J,N( $G !$@~ %0 %i%U $, 5,LO $r BP?t<\ $G <($9 !%

5.3 <BAu $H I>2A 77 ?^ 5.16: N‘;wEY>e0L n 0L@5EzN( !J 3U5D95<< !’ ?MJ* $J $7 !$ %R %9 %H %0 %i %‘ !K ?^ 5.17: N‘;wEY>e0L n 0L@5EzN( !J 3U5D95<< !’ ?MJ* $J $7 !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 78 ?^ 5.18: N‘;wEY>e0L n 0L@5EzN( !J 3U5D95<<!’?MJ* $"$j !$ %R %9 %H %0 %i %‘ !K ?^ 5.19: N‘;wEY>e0L n 0L@5EzN( !J 3U5D95<<!’?MJ* $"$j !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 79 ?^ 5.20: N‘;wEY>e0L n 0L@5EzN( !J 3U5D95<< !’ Am9g!$ %R %9 %H %0 %i %‘ !K ?^ 5.21: N‘;wEY>e0L n 0L@5EzN( !J 3U5D95<< !’ Am9g!$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 80 ?^ 5.22: N‘;wEY>e0L n 0L@5EzN( !J 9q2q5D>l !’ ?MJ* $J $7 !$ %R %9 %H %0 %i %‘ !K ?^ 5.23: N‘;wEY>e0L n 0L@5EzN( !J 9q2q5D>l !’ ?MJ* $J $7 !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 81 ?^ 5.24: N‘;wEY>e0L n 0L@5EzN( !J 9q2q5D>l!’?MJ* $"$j !$ %R %9 %H %0 %i %‘ !K ?^ 5.25: N‘;wEY>e0L n 0L@5EzN( !J 9q2q5D>l!’?MJ* $"$j !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 82 ?^ 5.26: N‘;wEY>e0L n 0L@5EzN( !J 9q2q5D>l !’ Am9g!$ %R %9 %H %0 %i %‘ !K ?^ 5.27: N‘;wEY>e0L n 0L@5EzN( !J 9q2q5D>l !’ Am9g!$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 83 ?^ 5.28: N‘;wEY>e0L n 0L@5EzN( !J JsF;2q8+>l !’ ?MJ* $J $7 !$ %R %9 %H %0 %i %‘ !K ?^ 5.29: N‘;wEY>e0L n 0L@5EzN( !J JsF;2q8+>l !’ ?MJ* $J $7 !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 84 ?^ 5.30: N‘;wEY>e0L n 0L@5EzN( !J JsF;2q8+>l !’ ?MJ* $"$j !$ %R %9 %H %0 %i %‘ !K ?^ 5.31: N‘;wEY>e0L n 0L@5EzN( !J JsF;2q8+>l !’ ?MJ* $"$j !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 85 ?^ 5.32: N‘;wEY>e0L n 0L@5EzN( !J JsF;2q8+>l !’ Am9g !$ %R %9 %H %0 %i %‘ !K ?^ 5.33: N‘;wEY>e0L n 0L@5EzN( !J JsF;2q8+>l !’ Am9g !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 86 ?^ 5.34: N‘;wEY>e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $J $7 !$ %R %9 %H %0 %i %‘ !K ?^ 5.35: N‘;wEY>e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $J $7 !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 87 ?^ 5.36: N‘;wEY>e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $"$j !$ %R %9 %H %0 %i%‘ !K ?^ 5.37: N‘;wEY>e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $"$j !$ %3 %j%m %0 %i%‘ !K

5.3 <BAu $H I>2A 88 ?^ 5.38: N‘;wEY>e0L n 0L@5EzN( !J K!Dn !’ Am9g!$ %R %9 %H %0 %i %‘ !K ?^ 5.39: N‘;wEY>e0L n 0L@5EzN( !J K!Dn !’ Am9g!$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 89 ?^ 5.40: N‘;wEY>e0L n 0L@5EzN( !J %9%? %8 %* !’ ?MJ* $"$j !$ %R %9 %H %0 %i %‘ !K ?^ 5.41: N‘;wEY>e0L n 0L@5EzN( !J %9%? %8 %* !’ ?MJ* $"$j !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 90 ?^ 5.42: >lLL?dDj@-G= !J 3U5D95<< !’ ?MJ* $J $7 !$ %R %9 %H %0 %i %‘ !K ?^ 5.43: >lLL?dDj@-G= !J 3U5D95<< !’ ?MJ* $J $7 !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 91 ?^ 5.44: >lLL?dDj@-G= !J 3U5D95<<!’?MJ* $"$j !$ %R %9 %H %0 %i%‘ !K ?^ 5.45: >lLL?dDj@-G= !J 3U5D95<<!’?MJ* $"$j !$ %3 %j%m %0 %i%‘ !K

5.3 <BAu $H I>2A 92 ?^ 5.46: >lLL?dDj@-G= !J 3U5D95<< !’ Am9g!$ %R %9 %H %0 %i %‘ !K ?^ 5.47: >lLL?dDj@-G= !J 3U5D95<< !’ Am9g!$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 93 ?^ 5.48: >lLL?dDj@-G= !J 9q2q5D>l !’ ?MJ* $J $7 !$ %R %9 %H %0 %i %‘ !K ?^ 5.49: >lLL?dDj@-G= !J 9q2q5D>l !’ ?MJ* $J $7 !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 94 ?^ 5.50: >lLL?dDj@-G= !J 9q2q5D>l!’?MJ* $"$j !$ %R %9 %H %0 %i%‘ !K ?^ 5.51: >lLL?dDj@-G= !J 9q2q5D>l!’?MJ* $"$j !$ %3 %j%m %0 %i%‘ !K

5.3 <BAu $H I>2A 95 ?^ 5.52: >lLL?dDj@-G= !J 9q2q5D>l !’ Am9g!$ %R %9 %H %0 %i %‘ !K ?^ 5.53: >lLL?dDj@-G= !J 9q2q5D>l !’ Am9g!$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 96 ?^ 5.54: >lLL?dDj@-G= !J JsF;2q8+>l !’ ?MJ* $J $7 !$ %R %9 %H %0 %i %‘ !K ?^ 5.55: >lLL?dDj@-G= !J JsF;2q8+>l !’ ?MJ* $J $7 !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 97 ?^ 5.56: >lLL?dDj@-G= !J JsF;2q8+>l!’?MJ* $"$j !$ %R %9 %H %0 %i %‘ !K ?^ 5.57: >lLL?dDj@-G= !J JsF;2q8+>l!’?MJ* $"$j !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 98 ?^ 5.58: >lLL?dDj@-G= !J JsF;2q8+>l !’ Am9g !$ %R %9 %H %0 %i %‘ !K ?^ 5.59: >lLL?dDj@-G= !J JsF;2q8+>l !’ Am9g !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 99 ?^ 5.60: >lLL?dDj@-G= !J K!Dn !’ ?MJ* $J $7 !$ %R %9 %H %0 %i %‘ !K ?^ 5.61: >lLL?dDj@-G= !J K!Dn !’ ?MJ* $J $7 !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 100 ?^ 5.62: >lLL?dDj@-G= !J K!Dn !’ ?MJ* $"$j !$ %R %9 %H %0 %i %‘ !K ?^ 5.63: >lLL?dDj@-G= !J K!Dn !’ ?MJ* $"$j !$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 101 ?^ 5.64: >lLL?dDj@-G= !J K!Dn !’ Am9g!$ %R %9 %H %0 %i %‘ !K ?^ 5.65: >lLL?dDj@-G= !J K!Dn !’ Am9g!$ %3 %j%m %0 %i %‘ !K

5.3 <BAu $H I>2A 102 ?^ 5.66: >lLL?dDj@-G= !J %9%? %8 %* !’ ?MJ* $"$j !$ %R %9 %H %0 %i%‘ !K ?^ 5.67: >lLL?dDj@-G= !J %9%? %8 %* !’ ?MJ* $"$j !$ %3 %j%m %0 %i%‘ !K

5.4 $^ $H$a 103 5.4 $^ $H$a K\>O $G$O !$2hA|FC D’NL $K 4p $E $/2h A| FbMF 2r @O<j K! $H $7 $F !$E57?E* %7 %g %C %H J,N‘ 5Z $S 2h A| FC D’NL $H 2hA|FbMF $N 4XO" $K 4X$9$k;vNc $K 4p $E $/2r@O<jK! $N OHAH $K $D$$$F =R $Y$? !%6qBNE* $J 2h A|Fb MF 2r@O$N Nc $H $7 $F !$ %7 %g %C %H J, N‘ 5Z $S >l LL?d Dj $K 4X$9 $k <B 83 $r 9T$C $? !%FC $K !$?’:L $K 4X$9$kHf3SE*C1=c $J 2hA|FCD’NL $H 4iNN0h $N B8:_ $N$_ $r MQ $$ $F !$IQ=P>lLL $N ?dDj $K 0lDj $N 3d 9g $G @.8y $7 !$?dDj@-G= $H MQ0U $7 $? 71N};vNc?t $H$N 4X78 $+$i !$;vNc?t $r ;X?t5,LO $G A} $d$; $P @-G= $N 8~>e $, 4|BT $G $- $k $3 $H$r <( $7 $? !%

Bh 6 >O %F %- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 K\>O $G $O !$Bh 5 >O5Z $S Bh 6 >O $G 9T$C $? <+A38@8l=hM} $H 2hA|=hM} $N 7k2L $r $& $1 $? !$:G=*E* $J%F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1$K $D$$$F =R $Y $k !% 6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A K\ @a $G $O !$ <+ A3 8@ 8l =h M} 5Z $S 2h A| =h M} $N7k2L F@ $i $l $k!$ :w 0z 8u Jd 5Z $S %7%g %C %H $N $& $A!$ B0 @- $, 0l CW$9$k$b$N F1;N$N BP 1~IU $1$K 4X$9 $k<B 83 $K $D$$$F =R$Y $k !%0J2< $G$O !$ 4W $N $& $A !$ %F %- %9 %H $H 2hA| $H$N BP1~ $r 9MN8$9$k!$ !J 1 !K Who !J ?MJ*L>;l !] ?MJ*A| !K !$ !J 2 !K Where !J >l=j !&AH ?%L>;l !] >lLL !K $N 2 $D$N B0@- $K 4X$9$k:w0zIU $1$K $D$$$F =R $Y $k !% 6q BN E* $K$O !$:w0z IU $1 BP >]2h A| $H $N 2hA| E*N‘ ;w EY $, 9b$$ %7 %g %C %H Cf $K =P 8=$9 $k %F%- %9 %H >pJs $+$i !$?MJ*5Z $S >l=j $N B0@- $r 9M N8 $7 $F A*Br $7 $? $b$N$r MQ $$ $F :w0z IU $1$r 9T $& !% :w0zIU $1 $N >\:Y $K $D$$$F $O !$0J2< $N <B83<j=g $N$J $+$G =R $Y $k !% 6.1.1 <B83 6.1 !’%K%e !< %9 1GA| $K BP $9 $k<+F0:w0zIU $1 0J2<$N <B 83 $K $*$$$F$O !$I= 5.3 $K <( $7 $? 9g7W 817 %7 %g %C %H $r ;vNc 72 $H $7 $F :w0z IU $1 $r 9T$$ !$ 1GA|FbMF $H :w0z $H$N BP1~ $N @58m $O L\;k $K $h$j ?M4V $, H=CG $7 $? !% ?MJ* $K 4X $9 $k :w0zIU $1 ?^ 6.1 $K <($9 $h $& $K !$ 0J2< $N <j=g $K =>$C $F !$ I= 5.3 $K <( $7 $?$b$N$N $& $A!$%9 %? %8 %* $r =|$/?M J*A| $, B8:_$9$k1GA| !$9g7W 194 %7 %g %C %H $r BP>] $H $7 $F :w0zIU $1$r 9T$C $? !% � 5.3.2 $G =R $Y $? <jK! $K $h$j !$ %- %c %9 %? !J %9 %? %8 %* !K %7%g %C %H $N =P8= $r MxMQ $7 $F !$ OC Bj $N 6-3& $r 8!=P $7 $F $* $/ � :w0zIU $1 BP>] %7%g %C %H S t $, B0$9$kOCBj Cf $K $* $$ $F !$ S t $H 2hA|E*N‘ ;wEY $, 9b $$ %7 %g %C %H S r i ( t ) $r A*Br !J K\<B83 $G$O N‘;wEY $N ogCM $r � = 0 : 9 $K @_Dj !K 104

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 105 ?^ 6.1: %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !J ?MJ*L>;l !] ?MJ*A| !K � S r i ( t ) Cf $K =P8=$9$k;zKk $N $& $A !$ %-%c %9 %? !J %9 %? %8 %* !K %7 %g %C %H $K 8= $l $k%? %$ %H %k 0J 30 $N$b$N $G !$8l5AB0@- $, !V ?MJ* !W $G$" $k$b $N $r :w0z8uJd $K A*Br � Cj=P $7 $? %7 %g %C %H $H S t $H$N 2hA| E* N‘ ;w EY $r :w0z 8u Jd $NE,9g EY $H $7 !$ E, 9g EY $, 9b $$=g $K :w0z8uJd $r Ds<( %7 %g %C %H 4V$N ?M J*$N 2h A| E*N‘ ;wEY $O !$K\Mh $O ?M J* NN0h$N 4i$N FCD’ $J $I $K 4p $E $$$F 9T $& $Y $- $G$"$k $, !$ @h 9T 8& 5f $, B??t B8 :_ $7 !$ F1 0l ?M J* 8! =P $O K\8& 5f $N<gBj $G $O$J$$ $? $a !$ <B 83 5.2 $G 5a $a$? 7k2L $r MxMQ $7 !$?’ %R %9 %H%0 %i %‘ $H ?’ %3 %j %m %0 %i %‘ $N 2 <oN‘ $N FCD’NL $K $D$$ $F !$NN 0hJ,3d $r 9T $o$J $+ $C $? >l9g !J J,3d $J $7 !K $G Hf3S $7 $? !% >lLL $K 4X $9 $k :w0zIU $1 ?^ 6.2 $K <($9 $h $& $K !$ 0J2< $N <j=g $K =>$C $F !$ I= 5.3 $K <( $7 $?$b$N$N $& $A!$ BP1~ $N @58m $, Hf3S E*L@3N $K H= CG $7 F@$k !$%9 %? %8 %* 5Z $S $=$N B>$N >l LL $r =| $/1GA| !$9g7W 130 %7 %g %C %H $r BP>] $H $7 $F :w0zIU $1$r 9T$C $? !%

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 106 ?^ 6.2: %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !J >l=j !& AH?%L>;l !] >lLL !K � 5.3.2 $G =R $Y $? <jK! $K $h$j !$ %- %c %9 %? !J %9 %? %8 %* !K %7%g %C %H $N =P8= $r MxMQ $7 $F !$ OC Bj $N 6-3& $r 8!=P $7 $F $* $/ � :w0zIU $1 BP>] %7 %g %C %H S t $H 2hA|E* N‘;w EY $, 9b $$ %7%g %C %H S r i ( t ) $r A*Br !J K\<B83 $G$O og CM $r � = 0 : 9 $K @_Dj !K � 3F S r i ( t ) $, B0 $9$kOC Bj Cf $K $*$$ $F !$ S r i ( t ) $H 2hA|E* N‘;w EY $, 9b $$ %7%g %C %H S r j ( r i ) $r A* Br !J K\<B83 $G $O ogCM $r � = 0 : 9 $K @_Dj !K � S r i ( t ) ; S r j ( r i ) Cf $K =P8= $9$k;z Kk $N $& $A!$ %- %c %9 %? !J %9 %? %8 %* !K %7%g %C %H $K 8= $l $k%? %$ %H %k 0J30 $N$b$N $G !$8l5AB0@- $, !V >l=j !& AH?% !W $G$" $k$b $N $r :w0z8uJd $K A*Br � Cj=P $7 $? %7 %g %C %H $H S t $H$N 2hA| E* N‘ ;w EY $r :w0z 8u Jd $NE,9g EY $H $7 !$ E, 9g EY $, 9b $$=g $K :w0z8uJd $r Ds<( %7 %g %C %H 4V$N >l LL$N 2h A| E* N‘ ;w EY $O !$<B83 5.2 $G 5a$a$? 7k 2L $r Mx MQ $7 !$?’ %R %9 %H%0 %i %‘ $H ?’ %3 %j %m %0 %i %‘ $N 2 <oN‘ $N FCD’NL $K $D$$ $F !$?MJ*A| $, B8:_$9$k2hA| $K $*$$ $F !$NN0hJ,3d $r !J 1 !K 9T $o$J $+ $C $? >l9g !J J,3d $J $7 !K !$ !J 2 !K 9T$C $? >l9g !J J,3d $"$j !K $G Hf3S $7 $? !J ?^ 5.12 ;2>H !K !%

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 107 6.1.2 <B837k2L $H I>2A ?MJ* $K 4X $9 $k :w0zIU $1 ?^ 6.3 $+$i ?^ 6.6 $K ?MJ* $K 4X$9$k:w0zIU $1$r 9T$C $? 7k2L $r JX59>e@_Dj $7 $? >lLLJL $K <($9 !% BP 1~IU $1 <jK! $N 8B3& $r CN $k $? $a $K !$ ;z Kk $N8l5A B0 @- $H $7 $F !$ 2r @O 7k 2L $r MQ $$ $? 7k2L !J ?^ 6.5 5Z $S ?^ 6.6 !K $N $[ $+$K !$@5Ez $r MQ $$ $? 7k2L !J ?^ 6.3 5Z $S ?^ 6.4 !K $r <($9 !% ?^ 6.3 5Z $S ?^ 6.5 $K ?MJ* $K 4X$9$k:w0zIU $1$r 9T$C $?$b$N $N $& $A!$ E, 9gEY 1 0L $N$b $N $, @5Ez $G $" $C $? %7%g %C %H $N 3d9g $r <($9 !% $3$N I>2A $O !$ OC BjCf $K E,9gEY $, ogCM � 0J>e $N?MJ* $K 4X$9$k ;zKk $, 8= $l$:!$:w0z8uJd $, 1 7o$b B8:_ $7 $J$+ $C $? >l9g $O 4^ $s$G $$$J$$ !% $= $3$G !$:w0zIU $1 BP>]$N A4 %7 %g %C %H $K BP $7 $F !$E,9gEY 1 0L $N$b$N $, @5 Ez $G $" $C $?$b$N$N 3d 9g $H $7 $F !$Am9gE* $J :w0zIU $1 $N @.8yN( $r ?^ 6.4 5Z $S ?^ 6.6 $K <($9 !% $3 $l$i$K 8+ $i $l $kFCD’ $H !$ >l LL Kh $N;zKk $N=P8=7A BV $K $h$k860x $N9M;! $r 0J2< $K Ns5s $9$k!% � 9q2q5D>l $d JsF;2q8+>l $G$[ $\ 40A4 $K :w0zIU $1 @.8y 2hA|Cf $N ?MJ* $K 4X$9$k;zKk $, IQ=P$9$k $?$a � 3U5D95<< $G$O @.8yN( $, Dc $$ ?MJ* $K 4X $9$k ;z Kk $, $"$^ $j8= $l$J$$$b $N $N !$ 8= $l $? >l9g $O 2hA| Cf $N?MJ* $r E*3N $K <( $9 � K!Dn $G$O @.8yN( $H$H $b $K @5EzN( $b Dc $$ ?MJ* $K 4X $9$k ;z Kk $, $"$^ $j8= $l$J$$ $& $( !$ 8= $l $F$b2hA| $K <L $i$J$$86 9p $dHo9p $J $I $N ?MJ* $K 4X$9$k$b $N $, B?$$ $3$N 7k2L !$A4BNE* $K $_$F 8 3dDxEY $N 9b $$ @5EzN( $O F@ $i $l $? $b$N$N !$@.8yN( $O 4 3dDxEY $K $H $I $^$C $? !% $7 $+ $7 !$K\<B83 $G >JN, $7 $? F10l?MJ*8!=P $r 9T $( $P !$ $= $N @:EY $K $h $C $F $O @5Ez N( $, 2< $, $k4m81@- $, $" $k$b $N$N !$ B> $N %7%g %C %H $+$i :w0z8uJd $H$J $k?ML> $r Cj=P $G $- $k $? $a !$ @.8yN( $O 9b$/ $J $k $O$:$G$" $k !% >lLL $K 4X $9 $k :w0zIU $1 I= 6.9 $+$i I= 6.24 $K >l=j $K 4X $9$k :w 0z IU $1$r 9T $C $?7k2L $r <B83 5.2 $G JX59 >e@_ $1$? IQ=P >l LL JL !J %9 %? %8 %*$r =| $/ !K $K <($9 !% $^ $? !$I= 6.7 5Z $S I= 6.8 $K :w0z IU $1 BP>] $N A4 %7 %g %C %H $K BP$9 $k Am9gE*7k2L $r <($9 !% $3$3$G $b !$BP1~IU $1 <jK! $N 8B3& $r CN$k $?$a $K !$;zKk $N 8l5AB0@- $H $7 $F !$2r@O7k2L $r MQ$$ $? 7k2L !J 3F %Z!< %8 2<CJ !K $N $[$+$K !$@5Ez $r MQ $$$? 7k 2L !J F1>eCJ !K $r <($9 !%>lLL $K 4X$9$k :w 0z IU $1 $K $* $$ $F $O !$ :w 0z 8u Jd ?t $, %0 %i %U $K <( $7 $? >e0L 10 7o $h $j>/ $J$$>l 9g $O$[ $\ B8:_ $7 $J $+$C $? $? $a !$ ?M J* $K 4X $9 $k >l 9g $K J, N% $7 $F 5D O@ $7 $?@5 Ez N( $H@. 8y N( $r $[ $\ F1 0l ;k $9 $k !% $^ $? >lLL $N @5Ez $H $7 $F$O !$I, $: $7 $b 6qBN E* $J F$5DFbMF $r 4^ $s$@ 2q5DL> $J $I $N 0lCW $G$O$J $/ !$ N‘ ;w $7 $? >lLL $G$" $k $H H=CG $5 $l $k$b $N $r 4^ $a$? !% $3 $l$i$K 8+ $i $l $kFCD’ $H !$>lLLKh $N ;zKk $N =P8=7ABV $d ?MJ* $N M-L5 $K $h $k860x $N 9M;! $r 0J 2< $K Ns5s$9$k!%

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 108 � ?MJ*NN0h $, B8:_ $7 $J $$ >l9g $K$O Hf3SE*9b@5EzN( � JsF;2q8+>l $G$O 40A4 $K :w0zIU $1 <:GT 2q8+>l $G$" $k $3 $H$r <($9;zKk $, A4 $/8= $l $J $+ $C $? � ?MJ* $J $7 $N >l9g $, ?MJ* $"$j$N >l9g $H Hf3S $7 $F 9b@5EzN( ?MJ* NN 0h $H GX7J NN 0h $r J,N% $7 $F$b !$ Bg 1G $7 $K $J$C $?2hA| $NGX7J $N2h A| E* FC D’ $O !$ $o $: $+ $J >r7o $N 0c$$ $K $h $C $F$b Bg$- $/JQ2= $9$k � ?MJ*NN0hJ,3d $N 8z2L $O$o$:$+$K $_ $i $l $k DxEY JX 59 >e @_ Dj $7 $? >l LL $K $*$$ $F !$?MJ* NN 0h !J FC $K F9 BN NN 0h !K $N 2h A| FC D’ NL $O Hf 3S E* 6& DL $7 $F $* $j !$ ?M J* NN0h J, 3d $r 9T $o $J $/ $F$bFCD’ $, F@ $d$9$/ !$ NN 0h J, 3d $N8z2L $, 8= $l$K $/ $$ $3 $N 7k2L !$A4BNE* $K $_$F !$:G>e0L $G 2 3d $+$i 3 3dDx EY !$>e0L 10 0L $G 5 3d $+$i 6 3dDx EY $N @5Ez N( $K$H $I $^ $C $? !% ;z Kk B0@- $K @5Ez $r MQ $$ $? >l9g $H Hf3S $7 $F 2r@O7k 2L $r MQ $$ $? >l9g $K !$ @5 Ez N( $, 2 3dDx EY Dc $$ $N $O !$ >l =j !& AH ?% L> ;l $N8l5A B0 @- 2r @O $NDc E, 9g N( !J <B83 4.1 ;2>H !K $, E}9g=hM} $K $h $C $F$b 2r>C $7 $- $l $J $+ $C $?$3 $H $K $h $k !% $7 $+ $7 !$ >e 0L 10 0L $G$_$k $H !$ Hf 3S E* 9b $$@5Ez N( $, F@ $i $l $F$$ $k $3 $H $+ $i !$ $h $j2hA| FC D’ $r Cj>]E* $K I=8=$9$k FCD’NL $N :NMQ $d !$N‘;wEY7W;; $N 9) IW $K $h $j !$ 0lAX $N @-G=8~>e $,$O$+$l $k$b $N $H ;W $o $l $k !%

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 109 ?^ 6.3: ?MJ*:w0zIU $1 @5EzN( !J 1 0LN(!$;zKkB0@- !’ @5Ez !K ?^ 6.4: ?MJ*:w0zIU $1 @.8yN( !J 1 0LN(!$;zKkB0@- !’ @5Ez !K

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 110 ?^ 6.5: ?MJ*:w0zIU $1 @5EzN( !J 1 0LN(!$;zKkB0@- !’ 2r@O7k2L !K ?^ 6.6: ?MJ*:w0zIU $1 n 0L@.8yN( !J 1 0LN(!$;zKkB0@- !’ 2r@O7k2L !K

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 111 ?^ 6.7: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J A4BN !$;zKkB0@- !’ @5Ez !K ?^ 6.8: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J A4BN !$;zKkB0@- !’2r@O7k2L !K

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 112 ?^ 6.9: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 3U5D95<< !’ ?MJ* $J $7 !$;zKkB0@- !’ @5Ez !K ?^ 6.10: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 3U5D95<< !’ ?MJ* $"$j !$ ;zKkB0@- !’ @5Ez !K

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 113 ?^ 6.11: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 3U5D95<<!’?MJ* $J $7 !$;zKkB0@- !’2r@O7k2L !K ?^ 6.12: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 3U5D95<< !’ ?MJ* $" $j !$ ;zKkB0@- !’ 2r@O7k2L !K

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 114 ?^ 6.13: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 9q2q5D>l!’?MJ* $J $7 !$;zKkB0@- !’@5Ez !K ?^ 6.14: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 9q2q5D>l !’ ?MJ* $"$j !$ ;zKkB0@- !’ @5Ez !K

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 115 ?^ 6.15: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 9q2q5D>l!’?MJ* $J $7 !$;zKkB0@- !’2r@O7k2L !K ?^ 6.16: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J 9q2q5D>l !’ ?MJ* $" $j !$ ;zKkB0@- !’ 2r@O7k2L !K

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 116 ?^ 6.17: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J JsF;2q8+>l!’?MJ* $J $7 !$;zKkB0@- !’@5Ez !K ?^ 6.18: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J JsF;2q8+>l !’ ?MJ* $" $j !$ ;zKkB0@- !’ @5Ez !K

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 117 ?^ 6.19: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J JsF;2q8+>l !’ ?MJ* $J $7 !$;zKkB0@- !’ 2r@O7k2L !K ?^ 6.20: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J JsF;2q8+>l !’ ?MJ* $"$j !$ ;zKkB0@- !’ 2r@O7k2L !K

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 118 ?^ 6.21: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $J $7 !$;zKkB0@- !’ @5Ez !K ?^ 6.22: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $"$j !$;zKkB0@- !’ @5Ez !K

6.1 %F%- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :w0zIU $1 !’ <BAu $H I>2A 119 ?^ 6.23: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J K!Dn!’?MJ* $J $7 !$;zKkB0@- !’2r@O7k2L !K ?^ 6.24: >lLL:w0zIU $1 >e0L n 0L@5EzN( !J K!Dn !’ ?MJ* $"$j !$ ;zKkB0@- !’ 2r@O7k2L !K

6.2 $^ $H$a 120 6.2 $^ $H$a K\>O $G$O !$ %F %- %9 %H $H 2hA| $N B0@- $r 9MN8 $7 $? :G=*E* $J :w0zIU $1 7k2L $r !$?MJ*5Z $S >lLL $K J, $1 $F <( $7 $? !% $=$N 7k2L !$?MJ* $K 4X $7 $F !$F10lOC BjFb $K $*$$$F 2h A| FCD’ NL $N N‘ ;wEY $, 9b$$ %7 %g %C %H Cf $N ?MJ* $K 4X$9$k ;zKk $N MxMQ $N$_ $G !$A4BN $H $7 $F 8 3dDxEY$N 1 0L @5Ez N( !$ 4 3d DxEY $N 1 0L @.8y N( $, F@ $i $l $? !%0lJ} !$>lLL $K 4X $7 $F !$2hA|FC D’ NL $N N‘ ;wEY $, 9b$$ %7 %g %C %H Cf $N >l =j !& AH ?% $K 4X $9$k ;z Kk $NMxMQ $K $h$j !$ >e 0L 1 0L $+ $i 10 0L $NHO0O $G !$ A4 BN $H $7 $F 2 3d $+ $i 5 3dDx EY $N @5EzN( $, F@ $i $l $? !% $^ $? !$JX59>e@_Dj $7 $? IQ=P>lLLJL $K $_ $k $H !$K!Dn $K $*$$ $F >lLL $K 4X$9$k:w0zIU $1 $, Hf3S E*@.8y $7 $F $$ $k H?LL !$?MJ* $K 4X$9$k:w0zIU $1$K$O 40A4 $K <:GT $7 $F $$ $k $N $r I.F, $K !$>lLL $K $h$j=P8= $9$k;z Kk $N7ABV $, 0[ $J$C $?$j !$ 82 Cx $J 2hA|FC D’ $, F@ $K $/ $$ $3$H $, L@ $i $+$K$J$C $? !%

Bh 7 >O 7kO@ $H :#8e $N 2]Bj K\>O $G $O !$0J>e $N 5DO@ $N 7kO@ $H $= $l$+$i F3 $+ $l $k:#8e $N 2]Bj $r $^ $H$a $k !% 7.1 7kO@ K\@a $G$O !$K\O@J8 $G =R $Y$? <jK! $N Ds0F $H <BAu5Z $S $=$N I>2A $K $D$$$F 4J7i $K $^ $H$a $k !% 7.1.1 <jK! $N Ds0F K\O@J8 $G$O !$2hA|FbMF $r 9MN8 $7 $?%K%e !< %91GA| $X$N <+F0:w0zIU $1 <jK! $r Ds0F $7 !$<B8= $K I, MW $J <gMW $J MWAG5;=Q $r 3+H/ $7 !$<BAu $r DL $8 $F $=$N I>2A $r 9T$C $? !%<B8=J}K! $H $7 $F !$E}9g %a %G %# %" =hM} $K $h $k J#?t %a %G %# %" $r E}9gE* $K =hM}$9$k<jK! $r :NMQ $7 $? !%J#?t %a %G %# %"$N $& $A %F%- %9 %H %a %G %# %" $H $7 $F$O ;zKk $r MQ $$ !$;zKk $N 8l5AB0@-2r@O $K I,MW $J FH<+ $N 8l5A2r@O<jK! $r Ds0F $7 !$<-=q:n@. $r 7P $F !$I>2A $r 9T$C $? !%0lJ} !$2hA| %a %G %# %" $K 4X $7 $F$O !$2hA|FCD’NL $H 2h A|Fb MF$N BP 1~ 4X78 $r Mx MQ $7 $? !% $3$3$G$O !$ %k !< %k %Y !< %9 $N E5 7?E* %7 %g %C %H J,N‘ $H !$;v Nc %Y !< %9 $N N‘;wEYH=Dj $K $h $k2hA|FbMF?dDj $N 2 $D $r 9T$C $? !% $5 $i$K !$0J>e $N MWAG5;=Q $r MQ $$$F !$Ds0F<jK! $K $h $k :w0zIU $1$r <B;\ $7 !$@-G= $N I>2A $r 9T$C $? !% 7.1.2 <BAu $H I>2A 6qBNE* $J <B83 $H $7 $F !$0J2< $N 4 $D $r 9T$C $? !% � <B83 4.1 !’ %K%e !< %9;zKk $K BP$9$k8l5AB0@-2r@O 9b:F8=N(DcE,9gN( $N 7k2L $r F@ $? !% � <B83 5.1 !’ E57?E* %7 %g %C %H J,N‘ 9bE,9gN(Dc:F8=N( $N 7k2L $r F@ $? !% 121

7.1 7kO@ 122 � <B83 5.2 !’ GX7JNN0h $N 2hA|FCD’NL $K 4p $E $/>lLL?dDj 9q Fb Js F; 4X O"$N >l LL$N ?d Dj $K $*$$$F !$NN 0h J, 3d $K $h $k >l LL ?d Dj$N 8z 2L $r 3N G’ $9 $k $H $H $b $K !$ BP >] $K 1~ $8 $F MQ $$$k $Y$-FC D’NL $N E,@- $, $" $k $3 $H $, J, $+$C $? !% $^ $? !$ ;v Nc $K 4p $E $/ ?d Dj @- G=$N 8~ >e $K$O !$;X ?t 5, LO$N ;v Nc ?t$N 3H Bg $, I, MW $G $" $k$3$H$, L@ $i$+ $K $J $C $? !% � <B83 6.1 !’ %K%e !< %91GA| $K BP$9$k<+F0:w0zIU $1 ?M J* $K 4X$9$k :w0zIU $1$G$O !$C1=c $J BP1~ IU $1$G $" $j$J $, $i !$9b $$ @5EzN( $, F@ $i $l $? !% 0lJ}!$ >lLL $K 4X $9$k:w0z IU $1 $G$O !$ 1 0L@5Ez N( $O I, $: $7 $b 9b$/ $J $+ $C $?$b $N $N !$ >e 0L 10 0L $G $_ $k $H !$Hf3SE*9b$$ @5Ez N( $, F@ $i $l $? !%Am9gE* $K $_$F 5 3d DxEY $N :w0z IU $1 @. 8yN( $, F@ $i $l $? !% $3 $l $i $N 7k2L $+$i Am9gE* $K H=CG $7 $F !$Ds0F<jK! $K $h$j !$ %F%- %9 %H $H 2hA|$N B0@- $r 9MN8 $7 $F !$ 5 3dDx EY $N @5Ez N( $G :w 0zIU $1 $, <B 8= $G $- $k 2DG= @- $, <($5 $l $? !% $3$N @-G= $O 7h $7 $F 9b$$ $b$N $G $O$J$$ $, !$ N‘ ;w ;vNc $d:w0z8u Jd $N >pJs 8; $N@dBPE* $J NL $N ITB- $K 5/0x $9$k<: GT $, B?$/ !$ ;X?tG\5,LO $G$N ;vNc $N DI2C $d ;zKk0J30 $N%F %- %9 %H >pJs8; $+$i $N 6qBNE*2hA|FbMF $r H?1G $7 $? :w0z8uJd $N Cj=P $J $I $K $h$j !$ <BMQE*?e=‘ $K C#$9$k $3$H $, $G $- $k$b$N $H 9M $($i $l $k !%

7.2 :#8e $N 2]Bj 123 7.2 :#8e $N 2]Bj K\@a $G$O !$0J>e $N <B837k2L $+$i F@ $i $l $? CN8+ $K 4p $E $- !$Ds0F<jK! $N Jz $( $k LdBjE@ $N 2r7hK! $K $D$$$F !$3F=hM}Kh $K $^ $H$a $k !% $3 $l $i $N 2]Bj $N B?$/ $O !$3FJ,Ln $K $*$$ $F 8=:_ $b 3hH/ $K 8& 5f $, $J $5 $l $F $$ $k$b $N $G$" $j !$ $= $l $i $N ?JE8 $K $h$j <B8=2DG= $H$J $k$b$N $, B? $$ !% $=$N0lJ} $G !$ 0J 2< $K =R $Y$k $h $& $J 2r7h K! $r E,MQ $7 $F$b $J $*?M<j $r 2p$9 $kI, MW $, $" $k $b $N !$ $" $k$$ $O 2p$9$kJ} $, 8z2LE* $G $" $k=h M} $b$"$j !$ 1GA|@=:nCJ3, $+$i :w0z IU $1$r 0U<1 $7 $? <j =g $r 7P$k I,MW $, $" $k !% $3$N $h $& $J 0U<1 $O !$ MPEG4 $J $I $N FbMF $K F’ $_ 9~ $s$@ 1GA|5- =RJ}<0 $K $h $k 1GA|@=:n $H $b L51o $G$O$J $/ !$ :#8e $N @=:n<TB& $N EXNO $K $b 4|BT $7 $? $$ !% 7.2.1 <+A38@8l=hM} � ;zKk0J30 $N %F %- %9 %H >pJs8; $N MxMQ K\<j K! $r 2$JF $N %K %e !<%9 1G A| $J $I !$ ;z Kk $N=P8= IQ EY $, >/ $J$$1GA| $K E,MQ $9$k :] $d !$ <B 83 6.1 $G <( $5 $l $?$h $& $K !$ ;z Kk $+$i F@ $i $l $k>pJs $G $O IT==J, $J >l9g $K$O !$ %/ %m!< %: %I %- %c %W %7%g %s $d 2;@< $J $I !$ B> $N %F %- %9 %H >pJs 8; $NMxMQ $r 8!F$ $9 $kI, MW $, $"$k!% $= $N:] $K$O !$ 4{B8 $NJ8>OMW Ls5; =Q [157, 176, 184] $d !$ OC Bj !J %? %$ %H %k !$ 8+=P $7 $J $I !K $K 1~ $8 $? =EMWJ8 $" $k$$ $O 8l6gCj=P<jK! [28, 146, 186] $r MxMQ$9$k $3$H $K$J $k !% � $h$j 9bEY $J 8l5AB0@- $N 2r@O @\Hx <- $N $_ $K $h $i $:!$ L> ;l 6g $r 9=@. $9$k 8G M- L> ;l $H$N4XO" $d !$ 6& 5/ $9 $k;z Kk 4V $N4X78 $r 9MN8 $7 $? Am9g E* $J B0@- 2r @O $K$h$j !$ ;z Kk C1 FH $G$N 2r@O @- G= $N8~>e $, 4|BT $5 $l $k!% $^ $? !$8l5AB0@-2r@O $N CJ3, $+$i 2hA|2r@O7k2L $r E}9gE* $K MxMQ$9$k $3 $H $b 9M $( $i $l $k !% 7.2.2 2hA|=hM} � MM !9 $J 2hA|FCD’NL $N F3F~ Ds0F 5! 9= $G $O MM!9 $J FCD’ NL $r Am9g E* $K 07 $( $k $h $& $K$J$C $F$$$k $, !$ K\ O@ J8 $G $O !$ 0l It $N FCD’NL $r MQ $$ $?$N $_ $G$" $k !% I= 3.3 $K 5s $2 $? !$ %F %/%9 %A %c !$ %(%C %8 !$ D> @~ @.J, $J $I !$ FCD’ NL $N<oN‘ $r A} $d$9 $[ $I J[JL 2D G= $J 2h A| Fb MF $O A} $( $k $O $: $G$"$j !$ HF MQ @- $r$b $? $; $k $?$a $K$O !$MM !9 $J FCD’NL $r F3F~$9 $Y$- $G$" $k !% � 2hA|FCD’NL $N A*Br <B83 5.2 $G <( $5 $l $? $h $& $K !$ 2h A|Fb MF $K 1~ $8 $F 2r@O $K E, $7 $? 2hA|FC D’NL $, $" $k !% $3$N $h $& $J 2hA| FC D’ NL $NA*JL $d=E $_IU $1$N =hM} $r 9T $& I, MW $, $"$j !$ >l 9g $K $h $C $F $O%F %- %9 %H $+$i F@ $i $l $k>pJs $r H?1G$9$k $3 $H $b 8!F$$9 $Y$- $G$" $k !% � =hM} $N <+F02= K\<j K! $N<B8= $K I,MW $J 4iNN 0h Cj =P !$ NN 0h J, 3d $J $I !$ 8= ;~ E@ $G $O 0MA3 <+ F0 2= $, :$Fq $J=h M} $, $$ $/ $D $bB8:_ $9$k!% $= $l$i $, <+F0 2= $5 $l $k $3 $H $K $h$j !$ Ds 0F 5! 9= $N <+ F0 2= $,$O $+ $i$l $k $?$a !$:#8e $N MWAG5;=Q $N H/C# $d @-G=8~>e $r 4|BT $7 $? $$ !%

7.2 :#8e $N 2]Bj 124 � 3X=,;vNc?t $N 3HBg K\O@ J8 $G $O !$ 9q Fb Js F; 4X O" $N0l It $N>lLL $N $_ $r BP >] $H $7 $? $, !$ Ds 0F <j K! $K$h$k $h $jHF MQE* $G%m %P %9 %H $J 2hA| Fb MF 2r @O $r <B 8= $9$k $? $a $K $O !$ ;v Nc ?t $r A} $d $7 !$ MM!9 $J2hA| Fb MFKh $K B?MM@- $K BP1~ $7 F@$k $@ $1 $N ;vNc $r MQ0U $9$k I, MW $, $" $k!% $^ $? !$ <B 83 5.2 $G <( $5 $l $?$h $& $K !$ 2h A| Fb MF ?d Dj @- G= $O ;vNc ?t $NBP?t $K HfNc $9$k $H$_ $i $l !$ ?d Dj @- G= 8~ >e $K $O ;X?t 5, LO $G ;v Nc ?t $r A} $d$9I,MW $, $" $k!% $= $N $? $a $K !$ C1 =c $K$h$jB? $/ $N;vNc $r EjF~ $9$k $@$1 $G$J $/ !$ %7%g %C %H $N BeI= %U %l !<%‘0J30 $N$9 $Y $F$N %U %l !<%‘ $b;vNc $H $7 $F MxMQ $9 $k $3 $H $K $h$j !$ B?MM $J >u67 $K BP1~$9$k $3 $H$r 9M $( $k $Y$- $G$" $k !% 7.2.3 E}9g=hM} � 3F %a %G %# %" =hM} $N Aj8_Jd40 K\8&5f $G $O !$ 3F %a %G %# %" =hM} $N7k2L $r :G=* CJ 3, $G E}9g $9$k $3 $H $K $h$j !$ C1 0l %a %G %# %" =hM} $K$h$k:w 0z IU $1$N J@32 $r 2r>C $7 $? $, !$ 3F =h M} $N $h $jAa $$CJ3, $G Aj8_ Jd 40 $r <B8= $9 $k$h $& $J =hM} $r 9T $& I,MW $, $" $k !%6qBNE* $K$O !$ 7.2.1 5Z $S 7.2.2 $G =R $Y$?$h $& $J !$B0@- 2r@O $d G’<1 $N CJ3, $G$N Aj8_Jd40 $, K>$^ $l $k !% � $3 $l $+$i $N E}9g %a %G %# %" =hM} K\8& 5f $r 4^ $a !$ => Mh $NE}9g %a %G %# %"=hM} $O !$ 4{ B8 $N8&5f @. 2L $K$h$j7W;; 5! $, 07 $( $k $h $& $K$J $C $? %a %G %# %" $NE} 9g $K 2a $. $J $+$C $? !% $7 $+ $7 !$ :# 8e $O !$ ?M 4V $N8^ 46!$ $9 $J $o$A!$ ;k3P !J 2hA|!$ %F %- %9 %H !K !$ D03P !J 2;@< !& 2;6A!$ %F %- %9 %H !K !$ SL 3P!$ L#3P!$ ?(3P $N $& $A!$ $$$^ $@$[ $H $s $I <h $jAH $^ $l$F$$ $J$$ !$ SL 3P!$ L# 3P!$ ?( 3P 5Z $S !$ $3 $l$i$+ $i Fs<! E* $K GI @8 $9$k %a %G %# %" $r E}9g E* $K 07 $$!$ $h $j?M 4V $K $h$k>u 67 $NCN3P $K 6a $$=h M} $, K> $^ $l $k $h $& $K $J $k $@ $m $& !% 0J>e $N 2]Bj $r Ds<( $7 !$K\O@J8 $N 7k $S $H $9 $k !%

<U<- K\ O@ J8 $K $^ $H $a $?8& 5f Fb MF $O !$ 4p K\ E* $K $O I8 =‘ =$ N; G/ 8B $r 1 G/ 1[ $( $? 4 G/ 4V $NGn ;N 2] Dx :_ 3X Cf $K 9T $C $? $b $N $@ $, !$ E} 9g %a %G %# %"=hM} $K$h$k 2h A| $X $N:w 0z IU $1$H $$ $& E@ $G $O !$ =$ ;N 2] Dx $K $* $1$k 8& 5f $N1d D9 @~ >e $K $" $k !% => $C $F!$ K\ Mh $J $i $P DL ;; 6 G/ 4V $K$* @$ OC $K $J $C $? A4 $F $N J} !9 $K <U0U $r I=$9 $Y$- $G$" $k $, !$=$;N2]Dx $K $*$$ $F FC $K $* @$OC $K $J $C $? J} !9 $K $D$$$F $O =$;NO@ J8 [1] $N <U <- $K>y $j !$ $3 $3 $G $O<g $KGn ;N 2] Dx :_ 3X Cf $K$* @$ OC $K $J $C $? J} !9 $X $N <U <- $r=R $Y $? $$ !% ;XF36541 $G$" $kEDCf1QI’65<x $K$O 3XIt 4 G/;~ $N B46HO@J8 $N ;~$h$j 7 G/4V0l4S $7 $F 8f;XF3 D:$$$? !%AjCL2q$d SIGAP $H $$ $C $? Dj Nc 2q 9g$b$5 $k $3$H $J $, $i !$8fB?K; $K $b$+$+ $o$i $: 4v EY $b D9 $$ ;~4V $r 3d $$ $F 8D?ME* $K 8&5f $N J}8~@- $d ?JO) $K $D$$$F AjCL $K $N $C $F D: $$ $? !%8f<+?H $N @lLg $H $O 0[ $J $k J,Ln $G $" $k $K $b $+$+ $o$i$:!$ <:Ni $r 8\ $_ $: ?= $; $P !$;~ $K 6C$/ $[ $I 1T$$ ;X E& $r$5 $l !$ $=$N B$ 7X $N ?<$5 $K 46I~ $7 $? $b$N$G$" $k !%$^ $? !$8&5f $N$_$J $i$:!$ MM !9 $J >u67 $K $*$$ $F !$AjEv $J HO0O $G$N <+M3 $J 9TF0 $r G’ $a$F 2< $5$C $? 42MF $5 $H 650iE*G[N8 $N ?< $5 $K$O 46<U $N 8@MU $b $J$$ !%99 $K$O !$>pJs=hM} $N J,Ln $N H/E8 $N$?$a $K F| !9 K[Av $5 $l $k ;Q $K$O F, $, 2< $, $k $N $_ $G$" $k !% 0l J} !$8e H>$N 2 G/ 4V ED Cf 65 <x $H 6& F1 $G 8& 5f <<$N 1? 1D $K Ev$?$i$l $? :d 0f =$ 0l =u 65 <x $K $O !$ 6541 $H $7 $F $N $_$J $i$:!$ F1 $8 8&5f << $N B46H@8 $H $7 $F !$ $h$j ?H6a $K MM !9 $J$3$H$r <BA)E* $K 65 $( $F D: $$ $? !% N>@h@8 $K$O !$:#8e $bMM !9 $J 6ILL $G 8fLBOG $r $+$1 $k $3 $H $K $J $m $& $+$H ;W $& $, !$59 $7 $/8f;X F3D: $- $?$$ !% J?@. 11 G/ 7 7n $K 9T $o $l $? M=Hw ?3:: $G $O !$ 8f B? K; Cf $K $b $+ $+$o $i$:!$ ED Cf 1QI’ 65 <x !J EE5$ 9)3X @l 96 !K !$ 86 EgGn 65 <x !J EE;R >pJs 9) 3X@l 96 !K !$ :d Fb @5IW 65 <x !J EE5$ 9) 3X@l 96!$ @8;: 5; =Q8& 5f=j !K !$ 0B C# =_ 65<x !J EE5$9) 3X @l96!$ J8 It>J 3X =Q>p Js %; %s %?!< !K !$ :d 0f =$0l =u 65<x !J EE5$9) 3X@l 96 !K !$ Aj_7@6 @2=u 65<x !J EE;R >pJs 9)3X @l96 !K $N 6 L> $N @h@8 J} $K ?3:: $7 $F D: $- !$3F !9 $N @lLgE*8+CO $+$i MM !9 $J M-1W $J 8f;XE& $r D: $$ $? !% 0J>e $N @h@8J} $K $*@$OC $K $J $C $? 0lJ} $G !$=jB0@l9630 $N 0J2< $N J} !9 $K$O F|>oE* $J 8&5f>e $N AjCL $d 8+3X !$3X2q $K $* $1 $k 8rN. $J $I !$MM !9 $J 6ILL $G $* @$OC $K $J $C $? !%<+A38@8l=hM} $d >pJs Cj =P $NJ,Ln $G $O !$ Aj _7 >4 ;R !J J8It >J 3X =Q >p Js %; %s %?!<8& 5f 3+ H/ It =u 65 <x !K !$ Gp Ln OB 2B ;R !J IY ;NDL !J 3t !K "* 9q N)9q8l8& 5f=j !K !$ ?@LgE5;R !J J8 It>J3X=Q >pJs %; %s %? !< 8&5f3+ H/It=u65<x !K !$ 125

<U<- 126 3QED C#I’ !J 0e2J 3X 8&5f =j=u <j !K !$ 1J>>7r;J !J >pJs 9) 3X@l 96Gn ;N2] Dx "* !J 3t !K F|N)@=:n =j Cf 1{8&5f=j !K $N 3F;a $K !$2hA|=hM} $d %^ %k%A %a %G %# %" %G !<%? %Y !< %9 $N J,Ln $G$O !$:4F#??0l !J J8 It>J 3X=Q >pJs%; %s %? !< 8& 5f3+ H/It =u65 <x !K !$ :4F#N4 !J F| K\EE ?. EEOC !J 3t !K %5 %$ %P !< %9 %Z !< %9 8& 5f =j !K !$ ?y ;3A1 L@ !J N6C+ Bg 3XM} 9) 3XIt 8& 5f @8 !K !$ 4\B< =c 0l !J EE;R 9) 3X@l 96 9V;U!$ @8 ;:5; =Q8&5f=j !K !$ CfB<M50l !J C^GHBg3XEE;R !&>pJs9)3X7O=u65<x !K !$ KY=$ !J !J 3t !K El<G8&5f3+H/ %; %s %?!< !K !$ ?9Lw 1Q !J !J 3t !K F| N)@= :n =jCf 1{8& 5f=j!$ !J 5; !K ?7 >pJs =h M}3+ H/5! 9= $D$/ $P 8&5f %; %s %? !K !$ EO JU Lw I’ !J N6C+ Bg 3X M} 9) 3X It =u <j !K $N3F;a $K :F;0 $K$o $?$C $F =iJb E* $J5?Ld $d !$ 8& 5f $N J}8~@- $K 4X$9$k<ALd $d AjCL $K IU $- 9g$C $F D: $$ $? !% $3 $l $i $N J} !9 $, M? $($F 2< $5$C $? CN<1 !$>p Js !$ $= $7 $F 2? $h$j$b F1 $8 J,Ln $N 8&5f<T $H $7 $F$N :)@ZCzG+ $J 8f;XF3 $H 29 $+ $$ 4c:9 $7 $J $/ $7 $F $O !$K\8&5f $O @.N) $7 F@ $J $+ $C $? $G$" $m $& !% $^ $? !$8&5f<< $K $* $1 $k6&F18&5f<T $H $7 $F !$0J2< $N 3F;a $H $O F|>oE* $K 8_$$ $K =u $1 9g$$ $J $, $i !$MM !9 $J @.2L $r @8 $_ =P $7 $F $-$? !% � J?@. 8 G/EY !’ NS Mic hael 7z1’ !J 8&5f@8 !K !$ >e:d1Q<y !J =$;N2]Dx "* F|K\EE5$ !J 3t !K !K [189] � J?@. 9 G/EY !’ DDW/ 7f !J 3XIt @8 "*EE;R >p Js 9) 3X @l 96 =$ ;N 2] Dx !K [199] !$ ;3 K\ 98 ;J !J =$;N 2] Dx "* !J 3t !K El <G8&5f3+H/ %; %s %?!< !K [201] � J?@. 10 G/EY !’ @%8M 4n L& !J 3XIt @8 "*EE;R >p Js 9) 3X @l 96 =$ ;N 2] Dx !K [196] !$ 5\ :j @? Li !J 3X It @8 "*EE;R >p Js 9)3X@l96=$;N2]Dx !K [190] !$IMEDNh;R !J EE5$9)3X@l96=$;N2]Dx !K � J?@. 11 G/EY !’ :45W4V>f5. !J 3XIt@8 !K [194] !$2<Gk86JY !J 3XIt@8 !K [197] !$IMEDNh;R [192] � 8&5fJd=u !’ ?% ED M’ 7C !J 8fCc$N ?e =w;R Bg 3X Bg 3X1! ?M 4V J8 2=8& 5f 2J ?tM}!&>p Js 2J 3X @l96 =$ ;N 2] Dx !K !$ J?Gn;J !J 3XIt@8 "* EE;R>pJs9)3X@l96=$;N2]Dx !K !$ CfB<<B !J >pJs9)3X@l96=$;N2]Dx !K FC $K !$J?@. 10 G/EY$h$j 3: EvG/EY$N 6& F18&5f <T $H 6& $K$[ $\ Kh=5 3+:E $7 $? ;d E*2q9g sigMM !J s p ecial i n terest g roup in M ulti-M edia $N N,>N !K $O !$ <B 83E* ;n $_ $+ $i ;O $^ $C $? $, !$ M= A[ 0J>e $K 8z2LE* $+ $D !$Hs>o $K B?$/ $N$3 $H$r ?4 $+$i 3Z $7 $_$J $, $i 3X $P $;$F D: $$ $? !% $3$N BN83 $r !$8& 5f650i3hF0 $K Ev $? $k :] $N 86E@ $H $7 $F !$:#8e $N ;X?K $H $7 $? $$ $H ;W $& !% $^ $? !$ >e:d!$ ;3K\ $NN>;a $H $O =$;N 2]Dx $N $& $A:G 8e $N 1 G/4V $N6&F18& 5f $G $O$"$C $?$b $N $N !$ MM!9 $J JXMx $J%D!< %k$d %G !<%? $N0d;: $r ;D $7 $F D: $- !$ K\ O@ J840 @. D> A0 $^ $G ;HMQ $5 $; $F D: $$ $? !% FC $K !$ ;3 K\ ;a $N=$;NO@ J8 [201] $K $* $1 $k8&5f $O K\O@J8 Cf $N<B83 5.2 $N BgIt J, $H $7 $F MxMQ $5 $; $F $$$? $@ $$$? !% $= $7 $F !$IMED;a $H $O !$=i $a $F =$;N2]Dx 2 G/4V $r DL $8 $F $N 6&F18&5f<T $H $7 $F !$;~ $K $"$i$L JP8+ $r Jz $+ $l$, $A $J NAM}1GA| $r Bj:‘ $H $7 $? ?7 $?$J 8&5fJ,Ln $N 3+Bs $r 9T $$ !$8_ $$ $K Hs>o $K M-

<U<- 127 1W $J ;~4V $r 2a $4 $9 $3 $H $, $G $-$? !%CzEY!$Gn;N2]Dx:G8e $N 2 G/4V $H =EJ# $7 $F $$$?$?$a !$K\O@ J8 $N 40@. $K $b D>@\4V@\ $K B?Bg $J $k 9W8% $r $7 $F D: $- !$46<U $N 8@MU $b $J$$ !% $^ $? !$8&5fJd=u $H $7 $F ;zKk=q$-2< $7 !$L\;k $K $h $k %+ %C %H 8!=P !$1GA| $N %G %# %8 %? %k 2=5Z $S 5-O? $K 9|?H $r @K $7 $^ $: B?Bg $J O+NO $r Hq $7 $F 2< $5$C $? 8&5fJd=u $N J} !9 $K $b ?<$/46<U$9$k!% 8& 5f <<=j B0 $N ?& 0w $G $" $C $? !$8E1’ ED %U %_;R !J EE ;R>p Js9) 3X @l96 =u<j !K !$ @6?e =$ !J EE 5$9) 3X@l96=u<j !K !$ ?{ 86Mx;^ !J ;vL3Jd:40w !K !$ ED4] $"$d !J F1 !K !$ >.NSH~ CR !J F1 !K $N 3F;a $K$O F| !9 $N ;vL3<jB3 $- $d 8&5f<<1?1D $K $*$$ $F !$1" $K F|8~ $K !$ $*@$OC $K $J $C $? !% @6?e;a $O !$ 8&5f << $N HwIJ $N@0Hw $d 2~B$ $K $h$j !$ 5o=; @- $N8~>e $K ?TNO $7 $F 2< $5$C $? !% $^ $? !$ $4 <+Bp $G :N $l $? MM !9 $J :nJ* $r :9F~ $l $F 2< $5$j !$ $H $+ $/;~@a $r K: $l$, $A $J 8&5f<<@83h $K 5( @a 46 $r M? $($F 2< $5$C $? !% ED4] ;a $K $O !$ N9 Hq $J $I $N ;Y J’ $r Cf ?4 $H $7 $? ;v L3 <j B3 $- $N $_ $J $i $:!$ 8D ?M E* $JAj CL $K$bEY !9 ;~4V $r 3d $$ $F D: $$ $? !% =$;N 2] Dx 1 G/;~ $K Gn;N 2] Dx 3 G/ $G$" $C $?3QED C# I’ !J 0e2J 3X 8& 5f =j =u <j !K !$ LS Mx N4 IW !J !J 3t !K IY;N DL8& 5f =j !K !$ GpLn K. IW !J F|K\EE ?. EEOC !J 3t !K %3 %_ %e %K%1!< %7%g %s 2J3X 4pAC 8& 5f=j !K $N 3 ;a $K$O !$Gn;N2]Dx=$N;8e $b 8&5f $N @aL\@aL\ $K AjCL $K $N $C $F D: $- !$ $= $N ETEY?F?H $K E*3N $J ;X F3 $r $7 $F D: $$ $? !% $=$b$=$b K\8&5f $N =i 4| $N J}8~IU $1$O 3QED;a $N =u8@ $K $h $k $H$3 $m $, Bg$- $/ !$ $=$N @h8+ $N L@ $K 46LC $r <u $1 $F $$ $k !%$^ $? !$LSMx;a $K$O O@J8 $N :G=*CJ3, $K $*$$ $F !$Gq $j $,$1 $G 2! $7 $+$1 $? :] $K !$8&5f $N $^ $H$a J} $K $D$$ $F K; $7 $$ Cf $r Lk $r E0 $7 $F 6& $K 9M $($F 2<$5$j !$ $3$N $h $& $J @h GZ $N B8:_ $r 9, $; $K ;W $& !% 8& 5f@8 $d N13X@8 $N J} !9 $K$O !$B> $N 3X@8 $H$O 0[ $J $k;I7c $r Hs>o $K 6/ $/<u $1!$H‘ $i$H $N F|>o E* $J @\ ?( $r DL $8 $F B? $/ $N$3$H$r 3X $s$@ !% $H $j$o $1!$8\G5[? !J Cf9q 2J 3X5; =Q Bg 3X !K !$ 2&L@ 2q !J KL5~M9 EE Bg 3X $+$i$N 8&5f0w !K !$ M{ @9 1P !J >pJs9) 3X @l96 =$ ;N 2] Dx !K !$ NS Mic hael 7z1’ !J Ev;~!$ Univ ersit y of California, Berk eley $+ $i $N 3X It 8r 49 N1 3X @8 !K !$ Alexandre Essa y an !J Cr � edit Ly onnais !K $N3F ;a $H $O B?$/ $N;~4V $r Hq $7 $F 3F 9q $NJ8 2= !& <R 2q $K$D $$ $F8l $j9g $$!$ 0l It $NJ} !9 $H$O 5"9q8e $b @^ $K ?( $l $F 8rN. $, B3 $$ $F$$ $k !% 8&5f<< $G Gn;N2]Dx $N 3 G/L\$^ $G F14| $G $" $C $? !$9SLZBsLi !J >pJs9)3X@l96Gn;N2]Dx "* F|K\ EE5$ !J 3t !K C&C %a %G %# %" 8&5f=j !K !$ CfB<M’ MN !J EE5$9)3X@l 96Gn;N 2]Dx "* !J 3t !K F|N) @=:n =j Cf1{ 8& 5f =j !K !$ Behrens, Harry !$ EO JU @5 BY !J >pJs 9) 3X @l 96 Gn ;N 2] Dx "*F|K\EE 5$ DL ?. %7 %9 %F%‘ !J 3t !K 5; =Q K\ It !K !$ 4 G/L\ $^ $G F14| $G$"$C $? !$ 8^ == Mr 7r IW !J >pJs 9) 3X @l 96 Gn ;N 2] Dx !K !$ 5H @% 8, Fs !J F1 !K !$ LZ2<CR 5A !J F1 !K !$ GO>l 91I’ !J EE5$9) 3X@l96 Gn;N 2]Dx !K !$ Magnaghi, An tonio !J F1 !K $N 3F;a $H$O !$MM !9 $J 6ILL $K $*$$ $F 8x;d $K$o $? $C $F 8rN. $r ?< $a$? !% 0J>e $K ?( $l $? J}!9 0J 30 $K$b !$ Gn;N 2] Dx :_ 3X Cf $K 5o<< $N $" $C $?9)3X It 13 9f4[ $K :_@R $7 $? 0J 2< $N 3F;a $H$N ;W $$ =P $O Kg5s $K n# $, $J $$ $, !$ $3$3 $G$O ;aL> $r Ns5s$9$k $K$H $I $a $k !%

<U<- 128 @DLZ=(9T 8^==Mr7rIW @P0f1_NO 2&L@2q FbEDM’9, Essa y an, Alexandre Bg5WJ]@i1Q =UF|OBG7 3yLnFF >e:d1Q<y 6b_7510l LZ2<CR5A 8\G5[? :45W4V>f5. 2<Gk86JY Gr@PCNG7 @%8M4nL& DDW/7f Chan tngarm, P eerasak 1J>>7r;J Ln?,BgM4 IMEDNh;R H>ED0K?a Bateman, Gregory Behrens, Harry K\B?@5L@ 5\:j@?Li IpF#@? B<2,=(:H ;3K\98;J M{@91P NS Mic hael 7z1’ NST"28 3XIt;~Be $+$i $N F14| $G$" $k !$7’ED0!5*;R !J EE5$9)3X@l96Gn;N2]Dx "* ?7NN0hAO@.2J3X8&5f 2J@h C< %(%M %k %. !< 9)3X @l96 =u<j !K !$ ;y6LOBLi !J EE;R >p Js9) 3X@l 96Gn ;N2] Dx "* J8It >J3X =Q >p Js %; %s %?!<8&5f 3+H/ It =u <j !K !$ 9b@% N< !J EE;R>p Js 9) 3X@l 96 Gn ;N2] Dx !K !$ F| 9b=! 0l O: !J EE;R>p Js9) 3X@l 96Gn ;N2] Dx "* J8It >J3X =Q >pJs %; %s %?!< 8&5f 3+H/ It=u <j !K !$ ?9LnGn >O !J EE ;R>p Js 9) 3X@l96Gn;N2]Dx "* F|K\3X=Q?66=2q %j %5!< %A%"%= %7%( !< %H !K $N 3F;a $H$O !$Gn;N2]Dx:_3XCfB? $/ $N ;~4V $r 6& $K 2a $4$7 $? !% ;y6L !$9b@%!$F|9b $N 3 ;a $H $O %F %# !< %A %s %0 %"%7 %9 %? %s %H $H $7 $F 7W;;5!4IM} $d %l %] !< %H :N E@ $G 6l3Z $r 6& $K $7 $? !% ?9 Ln ;a $H $O 99 $K AL $j !$ Bg 3X F~ 3X ;~ $+$i$N F1Ak $G !$ 4{ $K 10 G/ $b $N IU $- 9g $$ $K $J $k !%H‘ $i$H$O Hs>o $K 6a $$ J,Ln $N 8&5f<T $H $7 $F :#8e $b 8_ $$ $K @ZbxBvKa $7 $F $$$-$?$$ $H ;W $& !% 7’ED;a $H $O !$A4$/0[ $J $kJ,Ln $N 8&5f $K 7H $o $j$J $,$i $b !$8_ $$ $K 8&5f<< $, F~5o $7 $F $$ $k9) 3X It 13 9f4[ Fb $K $* $1 $k<B <A E* $K M#0l $NF14| @8 $H $7 $F !$ 8& 5f << 30 $NM’?M $H $7 $F $O :G $bD9 $$;~ 4V $r 6& $K 2a $4$7 $? !% $= $N Cf $G !$;a $N 8&5f $K BP$9$k=8CfNO $K$O 4vEY $H$J $/Hk $+$K 46C2 $7 $F ;I 7c $r <u $1 $? $b$N $G $" $k !%$^ $? !$0l?MN9 $N 3Z $7 $_ J} $d !$ %H !< %^ %9 !& %O!< %G %# :n !V%@ !< %P %t %# %k 2H $N%F %9 !W $r ;O $a $H$9 $kMM!9 $J NI=q $r 65 $o$j !$ N99T $N;EJ} $d FI=q $NI} $r 9- $2 $F 2< $5$C $? !% 0l J} $G !$ Mn MU A] $-!$ AM B‘ <# $J $I MM!9 $J3hF0 $r 6& $K $7 !$ F1 8& 5f << =u <j $G$" $C $?@iMU @/ K. ;a !J 9) 3X7O8&5f2J=u<j !K $H $b MM !9 $J DAL# $r :h $K GU $r 8r $o $7 9g$C $? !% 0l J} !$ 4 G/ $K$o $? $j 2H Dm65 ;U $r $5$;$F D:$- !$ $=$N 8e$b 2H B2 $N 0l 0w $N$h $& $K <u $1 F~ $l $F 2< $5 $C $F $$$k sn F# Ci IW!$ K| N$ ;R IW :J !$ 7; Do ;P Ke $N $h $& $K Ji $C $F2< $5 $k!$ Junk o Saito Cattelain !$ 63;R !$65 $( ;R $N Nh;R $N 3F;a $H$N ITDj4| $J $, $i @d $( 4V $J$$ 8rN. $O !$ $3 $l $^ $G $b !$ $= $7 $F$3 $l $+$i $b !$ Hs>o $K Bg $- $J 0UL# $r$b$D$b $N $G$" $j !$ Bg@Z $K $7 $F$$$-$?$$ !% FC $K !$ Junk o ;a $H $O !$ ;a $N EOJ)0JMh:#F| $K ;j$k$^ $G 3VF| $N$h $& $K 8r $o $7 $? EE;R %a !< %k $N ?t $O $N$Y 700 M>DL $K $b C# $7 !$ ?M @8 $N $" $i$f $kLdBj $K 4X $7 $F N(D> $K 8l $j9g $C $? 7P83 $O 2?J* $K $b Be $( $, $?$$$b $N $G$" $k!% Bg3X F~ 3X ;~ 0J Mh $NIU $-9g $$ $G $"$k >. NS CN <y ;a !J 9q :] 6( NO ;v 6H CD !K $O =$ ;N 2] Dx =$ N; 8e !$ @D G/ 3$306(NO Bb0w $N M}?t2J65 ;U $H $7 $F %? %s %6%K %" O" 9g6&OB9q %$ %j %s %, ;T $X IkG$ $7 $? !%;a $r K,$C $?%"%U %j%+ $N BgCO $G 8+J9 $- $7 $? $b$N $O !$ $= $l $^ $G CN$C $F$$$? @>2$=t9q $d KLEl %" %8 %"$N 3F9q $H$O NI$/ $b 0- $7 $/ $b A4$/0[<A $J$b$N $G$" $C $? !%6O $+ $J 4|4V $K 3@4V8+ $? $K 2a $. $J $$ $, !$<+J, $N 8&5f $N 0U5A $K $D$$$F$b 9M $( $5$; $i $l !$ $3$N$h $& $J 7P83 $r $9$k 5!2q $r M? $($F $/ $l $? >.NS;a $K 46<U $7 $? $$ !%

<U<- 129 =q2H $N IZ1J=);3;U $K ;U;v $7 $F 3 G/ $K$J $k $, !$F| !9 EE;R2= $5 $l $?%F%- %9 %H $d 3h;z $K Kd $b $l $F Jk $i $7 $F $$$k<T $K$H $C $F !$ 8& 5f $N9g4V $r K% $C $F$N7N8E $O ?7A/ $+ $D NI $$5$J, E>49 $G$"$C $? !% ?tG/Mh5$4I;Y1j $N <#NE $K $"$? $C $F 2<$5$C $F$$ $kF#_7F;IW;a !J J]7r %; %s %?!< Fb2J0e;U !K $H $O 0e;U $H 45<T $H $7 $F$N ?.Mj $r C[ $1 $?$3$H $b$5 $k $3 $H$J $, $i !$ $H $- $K 0e3X $H 9)3X $N @$3& $N 0c $$ $K $D$$$F OC $7 9g $$ !$BgJQ6=L#?< $+ $C $? !% $^ $? !$ G/ 4V 50 2s0J>e $NH~L# $7 $$ ?);v $r :n $C $F 2< $5 $C $? %U %l%s %G %# 5Z $S %@ !< %8 %j %s $N 3’ $5 $s$K $O !$?);v $H $$ $& @83hLL $G Hs>o $K =EMW $J MWAG $r L{ $7 $$$b$N $K $7 $F 2< $5$C $? !% 8\$_ $l $P !$ $3 $l $^ $G $K 9,1? $K $b =d$j9g $($? ?tB? $/ $N NI$-@hC# $d =qJ* $+$i F@ $? M-7AL57A $N CN <1 $d;W A[ $O 7W $j $7$l $J$$!% $^ $? !$ ;D G0 $J $,$i 6q BN E* $JCN <1 $NEA <x $3 $= $J $+$C $? $b $N $N!$ 5l Dk9q3$739R6u9)>3 $N 5;=Q;N41 $G$" $C $? ADIc $N NkLZ7r;N $H$N MD>/;~ $+$i $N @\?( $O !$9)3X<T $H $7 $F $N 4pK\E*;W A[ $N 7A@. $K B?Bg $J 1F6A $, $" $C $?$h $& $K ;W $& !% :#8e!$8&5f<T $" $k $$ $O 650i <T $H $7 $F @8 $- $F $$ $/ $K $"$? $j !$ $3$N $h $& $J 1F6A $r <!@$Be$N 8eGZC# $K 5Z $\ $9 $3$H$N =EMW@- $r @d $($: 4N $K LC $8 $F <BA) $7 $F $$$-$?$$ $H ;W $& !% :G8e $K !$ MD>/ ;~ $h $j $3$N$h $& $J J,Ln $K 4X $o $kMM !9 $J$-$C $+ $1$d 4D6- $r M? $($F $/ $l !$ 20 ?t G/ $N D9 $- $K$o $? $k 3X@8@83h $r 7P:QE* !$?4M}E* $K ;Y $($F $/ $l $? N>?F !$1QJ83X $+$i FC<l650i3X $K E> $8 $F $^$9$^$9 6=L#?< $$ OCBj $r Ds6! $7 $F $/ $l $k Ke $N 9,;R !$ $= $7 $F $$$D$b L58@ $G B& $K $$$F $/ $l $? !$:# $O K4 $- ;t $$ 8$ $N %O %K !< $K ?<$/46<U$9$k!% J?@. 11 G/ 12 7n 17 F|

J88%0lMw H/I=J88% 3X0LO@J8 [1] 0f<j0lO: !’ \ 2h A| Fb MF$N 5- =R $K 4p $E $/ 3, AX E* %- !< %o !< %I $r MQ$$$? 2h A| %G !< %?%Y !< %9 %7 %9 %F %‘$N Ds 0F " !$ =$;NO@J8 !$El5~Bg3XBg3X1!9)3X7O8&5f2J !J Jan 1996 !K !% ;(;oO@J8 !& =q@R [2] 0f<j0lO: !$EDCf1QI’ !’ \ KvHx $N L>;l $K CeL\ $7 $?%F %l %S %K%e !< %9;zKk $N 8l5A2r@O " !$ >pJs=hM}3X2qO@J8;o V ol.39 !$ No.8 !$ pp.2543-2546 !J Aug 1998 !K !% [3] Ic hiro Ide !$ Ko ji Y amamoto !$ Hidehik o T anak a !’ \Automatic Video Indexing Based on Shot Classi�cation" !$ Adv anced Multimedia Con ten t Pro cessing {First In tl. Conf. AMCP’98, Osak a, Japan{ !$ Nishio, S. !$ Kishino, F. eds. !$ L e ctur e Notes in Computer Scienc e V ol.1554 !$ pp.87- 102 !$ Springer-V erlag !J Mar 1999 !K !% [4] 0f<j0lO: !$;3K\98;J!$IMEDNh;R!$EDCf1QI’ !’ \ %7 %g %C %H J,N‘ $K 4p $E $/1GA| $X$N <+F0E*:w0zIU $1 <jK! " !$ EE;R>pJsDL?.3X2qO@J8;o !J D-I I !K V ol.J82-D-I I !$ No.10 !$ pp.1543-1551 !J Oct 1999 !K !% [5] 0f<j0lO: !$IMEDNh;R!$:d0f=$0l!$EDCf1QI’ !’ \ @\HxL>;l $K CeL\ $7 $?%F %l %S %K%e !< %9;zKk $N 8l5AB0@-2r@O " !$ >pJs=hM}3X2qO@J8;o !J Ej9FCf !K !% 130

H/I=J88% 131 9q:]2q5D !& %o!<%/ %7 %g %C %W [6] Ic hiro Ide !$ Reik o Hamada !$ Hidehik o T anak a !$ Sh uic hi Sak ai !’ \News Video Classi�cation Based on Seman tic A ttributes of Captions" !$ Pr o c. Sixth A CM Intl. Multime dia Conf. (A CM-MM’98) {A rt Demos, T e chnic al De- mos, Poster Pap ers{ !$ pp.60-61 !$ In tellect !J 1w !’ Univ. of Bristol !N Bristol, UK !O !$ Sep 1998 !K !% [7] Ic hiro Ide !$ Hidehik o T anak a !’ \Automatic Seman tic Analysis of T elevision News Captions" !$ Pr o c. Thir d Intl. Workshop on Information R etrieval with Asian L anguages (IRAL’98) !$ pp.56-60 !J 1w !’ Ken t Ridge Digital Labs !N Singap ore !O !$ Oct 1998 !K !% [8] Ic hiro Ide !$ Ko ji Y amamoto !$ Hidehik o T anak a !’ \Automatic Video Indexing Based on Shot Classi�cation" !$ Pr o c. First Intl. Conf. on A dvanc e d Multime dia Content Pr o c essing (AMCP’98) !$ pp.99-114 !J 1w !’ Bg:eBg3X9q:]2q5D>l !$ No v 1998 !K !% [9] Ic hiro Ide !$ Reik o Hamada !$ Sh uic hi Sak ai !$ Hidehik o T anak a !’ \Relating Graphical F eatures with Concept Classes for Automatic News Video Index- ing" !$ Pr o c. IJCAI-99 Workshop on Intel ligent Information Inte gr ation !$ pp.94-98 !J 1w !’ Sto c k- holm Cit y Conference Cen ter !N Sto c kholm, Sw eden !O !$ Jul 1999 !K !% [10] Ic hiro Ide !$ Reik o Hamada !$ Sh uic hi Sak ai !$ Hidehik o T anak a !’ \Iden ti�cation of Scenes in News Video from Image F eatures of Bac kground Region" !$ First Intl. Workshop on Multime dia Intel ligent Stor age and R etrieval Management (MISRM’99) !J 1w !’ Grosv enor Resort !N Orlando FL, USA !O !$ No v 1999 !K !% [11] Ic hiro Ide !$ Reik o Hamada !$ Sh uic hi Sak ai !$ Hidehik o T anak a !’ \Seman tic Analysis of T elevision News Captions Referring to Su�xes" !$ Pr o c. F ourth Intl. Workshop on Information R etrieval with Asian L anguages (IRAL’99) !$ pp.37-42 !J 1w !’ gJ_TCf1{8&5f1! !N gJKL , gJ_T !O !$ No v 1999 !K !% [12] Reik o Hamada !$ Ic hiro Ide !$ Sh uic hi Sak ai !$ Hidehik o T anak a !’ \Asso ciating Video with Related Do cumen ts" !$ Pr o c. Seventh A CM Intl. Multime dia Conf. (A CM-MM’99) !$ V ol.2 !$ pp.7-11 !J 1w!’ Grosv enor Resort !N Orlando FL, USA !O !$ No v 1999 !K !% [13] Reik o Hamada !$ Ic hiro Ide !$ Sh uic hi Sak ai !$ Hidehik o T anak a !’ \Structural Analysis of Preparation Steps on Supplemen tary Do cumen ts of Cultural TV Programs" !$ Pr o c. F ourth Intl. Workshop on Information R etrieval with Asian L anguages

H/I=J88% 132 (IRAL’99) !$ pp.43-47 !J 1w !’ gJ_TCf1{8&5f1! !N gJKL , gJ_T !O !$ No v 1999 !K !% 8&5f2q !& %7%s %] %8 %& %‘ [14] 0f<j0lO: !$IMEDNh;R!$:d0f=$0l!$EDCf1QI’ !’ \ 8@8l>pJs $r H< $& 2hA| $N 2hA|E*FCD’NL $H 8l5A $N E}7WE*BP1~IU $1 " !$ >p Js =h M} 3X 2q %3 %s %T %e !< %? %S %8 %g %s $H %$ %a!<%8 %a %G %# %" 8& 5f 2q Js 9p 99-CVIM-114 !$ V ol.99 !$ No.3 !$ pp.137-143 !J 1w!’Bg:eBg3X6d0I2q4[ !$ Jan 1999 !K !% [15] 0f<j0lO: !$IMEDNh;R!$:d0f=$0l!$EDCf1QI’ !’ \ %K %e !< %91GA| $K $* $1 $k?MJ* !& GX7JNN0h $r J,3d $7 $? FCD’NL2r@O $K $h $kFbMF?dDj " !$ Bh 5 2sEE ;R >p JsDL ?. 3X 2q CNG= >p Js %a %G %# %" %7 %s %]%8 %& %‘ !J I IM’99 !K !$ pp.45-51 !J 1w !’ 7DXf5A=NBg3X;0ED9;<K !$ Dec 1999 !K !% [16] IMEDNh;R !$0f<j0lO: !$:d0f=$0l!$EDCf1QI’ !’ \ NAM}HVAH $H%F%- %9 %H 65:‘ $N BP1~IU $1 " !$ Bh 5 2sEE ;R >p JsDL ?. 3X 2q CNG= >p Js %a %G %# %" %7 %s %]%8 %& %‘ !J I IM’99 !K !$ pp.69-74 !J 1w !’ 7DXf5A=NBg3X;0ED9;<K !$ Dec 1999 !K !% A49qBg2q [17] 0f<j0lO: !$EDCf1QI’ !’ \ %^ %k %A %a %G %# %"!& %G !<%?%Y!< %9 $K MW5a$5 $l $k2hA| $N IA<L $K 4X$9$k8&5f " !$ Bh 51 2s>pJs =h M}3X 2q A4 9q Bg2q No.1S-8 !$ V ol.3 !$ pp.303-304 !$ Bg 2q>) Ne >^ <u>^ !J 1w !’ IY ;3Bg3X !$ Sep 1995 !K !% [18] 0f<j0lO: !$EDCf1QI’ !’ \ 2hA|FbMF $N 5-=R $K 4p $E $$$? 3,AXE* %- !<%o!< %I $N @8@. $H MxMQ $K 4X$9$k8&5f " !$ Bh 52 2s >p Js =h M} 3X 2q A4 9q Bg 2q No.6Q-3 !$ V ol.4 !$ pp.321-322 !J 1w !’ EE 5$ DL ?. Bg 3X!$ Mar 1996 !K !% [19] 0f<j0lO: !$EDCf1QI’ !’ \ 2hA| !& 8@8l>pJs $N E}9gE*MxMQ $K $h $k1GA| %G !<%?$N <+F0E* %$ %s %G %/ %7 %s %0 $N ;n $_ " !$ Bh 3 2s 8@ 8l =h M} 3X 2q G/ <! Bg 2q No.A5-2 !$ pp.485-488 !J 1w !’ 5~ ET Bg 3X 9) 3X It !$ Mar 1997 !K !% [20] 0f<j0lO: !$EDCf1QI’ !’ \ KvHx $N L>;l $K CeL\ $7 $? TV J|AwCf $N ;zKk $N 0UL#B0@-2r@O " !$ Bh 55 2s >p Js =h M} 3X 2q A4 9q Bg 2q No.6J-4 !$ V ol.2 !$ pp.91-92 !J 1w !’ J! 2, 9) 6H Bg 3X !$ Sep 1997 !K !%

H/I=J88% 133 [21] 0f<j0lO: !$;3K\98;J!$EDCf1QI’ !’ \ %7 %g %C %H $N J,N‘ $K 4p $E $/1GA| %G !<%? $X$N <+F0E*:w0zIU $1 " !$ Bh 56 2s>pJs =h M} 3X2q A4 9qBg 2q No.5Q-6 !$ V ol.2 !$ pp.263-264 !J 1w !’ Cf 1{ Bg3X M} 9)3X It!$ Mar 1998 !K !% [22] 0f<j0lO: !$;3K\98;J!$EDCf1QI’ !’ \ ;zKk $N 8l5A $K 4p $E $/ %K %e !< %91GA| $N J,N‘ !& :w0zIU $1 <jK! " !$ 1998 EE;R >p Js DL ?. 3X 2q Am 9g Bg 2q No.SD-3-4 !$ V ol. >p Js !& %7 %9 %F%‘ 1 !$ pp.403-404 !J 1w !’ El3$Bg3X>EFn9;<K !$ Mar 1998 !K !% [23] 0f<j0lO: !$IMEDNh;R!$EDCf1QI’!$:d0f=$0l !’ \ ;zKk $N 8l5A $K 4p $E $/ %K %e !< %91GA|J,N‘ " !$ Bh 57 2s>pJs =hM} 3X 2qA4 9q Bg2q No.4V-4 !$ V ol.3 !$ pp.259-260 !J 1w !’ L> 8E20 Bg3X 9) 3XIt!$ Oct 1998 !K !% [24] 0f<j0lO: !$IMEDNh;R!$:d0f=$0l!$EDCf1QI’ !’ \ %K %e !< %91G A| $K $* $1 $k ?M J* NN 0h $H GX 7J NN 0h$N 8D JL FC D’ NL 2r @O $K $h $k ?M J* $H >l LL$N DI @W !& :w0zIU $1 <jK! " !$ Bh 59 2s>p Js =h M} 3X 2q A4 9q Bg 2q No.5M-8 !$ V ol.2 !$ pp.311-312 !J 1w !’ 4d <j 8) N) Bg 3X!$ Oct 1999 !K !% [25] ;3K\98;J !$0f<j0lO: !$EDCf1QI’ !’ \ %K %e !< %91GA|Cf $N %7 %g %C %H J,N‘ $K 4X$9$k8&5f " !$ Bh 55 2s>p Js =h M} 3X 2q A4 9q Bg 2q No.4K-7 !$ V ol.2 !$ pp.160-161 !J 1w !’ J! 2, 9) 6H Bg 3X!$ Sep 1997 !K !% [26] ;3K\98;J !$0f<j0lO: !$EDCf1QI’ !’ \ 8@8l>pJs $r 4p=‘ $K $7 $? 3X=, $K $h $k1GA|J,N‘<jK! " !$ 1998 EE;R>pJsDL?. 3X2qAm9g Bg2q No.D-12-69 !$ V ol. >pJs !& %7 %9 %F %‘ 2 !$ p.268 !J 1w !’ El 3$Bg3X>EFn9;<K !$ Mar 1998 !K !% [27] T an Tit-Keat !$0f<j0lO: !$EDCf1QI’ !’ \ I{2;@<MxMQ $K $h $k1GA| $X$N :w0zIU $1 " !$ Bh 12 2s ?M 9) CN G= 3X 2q A4 9q Bg 2q No.23-2 !$ pp.362-365 !J 1w !’ Aa 0p ED Bg 3X 9q :] 2q 5D >l !$ Jun 1998 !K !% [28] @%8M4nL& !$0f<j0lO: !$:d0f=$0l!$EDCf1QI’ !’ \ 8+=P $7 $+$i $N @)Ls $K $h $k?7J95-;v $+$i $N =EMWJ8Cj=P " !$ Bh 58 2s >p Js =h M} 3X 2q A4 9q Bg 2q No.1E-9 !$ V ol.2 !$ pp.73-74 !J 1w !’ Aa 0p ED Bg 3X !$ Mar 1999 !K !% [29] IMEDNh;R !$0f<j0lO: !$:d0f=$0l!$EDCf1QI’ !’ \ NAM}HVAH $K $* $1 $k1GA| $H%F%- %9 %H >pJs $N BP1~IU $1 " !$

H/I=J88% 134 Bh 58 2s >pJs=h M}3X2q A49q Bg2q No.4U-7 !$ V ol.3 !$ pp.191-192 !J 1w !’ Aa0p EDBg3X !$ Mar 1999 !K !% [30] 5\:j@?Li !$0f<j0lO: !$:d0f=$0l!$EDCf1QI’ !’ \ BP>] $N 9=@. $K CeL\ $7 $? 2hA|G’<1<jK! $K $h $k2hA|8!:w " !$ Bh 58 2s >p Js =h M} 3X 2q A4 9q Bg 2q No.5D-8 !$ V ol.2 !$ pp.51-52 !J 1w !’ Aa 0p ED Bg 3X !$ Mar 1999 !K !% [31] IMEDNh;R !$0f<j0lO: !$:d0f=$0l!$EDCf1QI’ !’ \ 65M\HVAH $N%F %- %9 %H 65:‘ $K $* $1 $k<j=g $N 9=B$2= " !$ Bh 59 2s>p Js =h M} 3X 2q A4 9q Bg 2q No.2N-7 !$ V ol.2 !$ pp.353-354 !J 1w !’ 4d <j 8) N) Bg 3X!$ Oct 1999 !K !% [32] :45W4V>f5. !$0f<j0lO: !$:d0f=$0l!$EDCf1QI’ !’ \ =P8=C18l $N 35G04X78 $r MQ $$$?%F %- %9 %H $N 8m$jD{@5 " !$ Bh 60 2s>p Js=h M} 3X2q A4 9q Bg2q No.2K-3 !$ V ol.2 !J 1w !’ Bs ?# Bg 3XH, 2& ;R9; <K!$ Mar 2000 H/I=M=Dj !K !% [33] 2<Gk86JY !$IMEDNh;R!$0f<j0lO: !$:d0f=$0l!$EDCf1QI’ !’ \ %F %s %W%l !< %H @Z=P $7 $K $h $kITFCDjOC<TBP1~ $N%o!< %I %9 %] %C%F %# %s %0 " !$ Bh 60 2s>pJs =hM}3X 2qA4 9qBg 2q No.2L-1 !$ V ol.2 !J 1w !’ Bs?# Bg3XH, 2&;R 9;<K!$ Mar 2000 H/I=M=Dj !K !% [34] IMEDNh;R !$0f<j0lO: !$:d0f=$0l!$EDCf1QI’ !’ \ NAM}AG:‘ $K $* $1 $k<j=g $N 9=B$2= " !$ Bh 60 2s>pJs =hM} 3X2q A49q Bg2q No.1F-5 !$ V ol.2 !J 1w !’ Bs?# Bg3X H,2& ;R9; <K!$ Mar 2000 H/I=M=Dj !K !%

;29MJ88% 135 ;29MJ88% O@J8 [101] Aoki, H. !$ Shimotsuji, S. !$ Hori, O. !’ \A Shot Classi�cation Metho d of Selecting Ef- fectiv e Key-F rames for Video Bro wsing" !$ Pr o c. F ourth A CM Intl. Multime dia Conf. !$ pp.1-10 !J No v 1996 !K !% [102] @DLZ !! 91!$ KY !! =$ !’ \ 7+ $jJV $7 %7%g %C %H $N E}9g $K $h$k3,AX 2= %" %$ %3 %s $r MQ $$ $? %S%G %* !& %$ %s %?!< %U%’ !< %9 " !$>p=h3XO@!$ V ol.39 !$ No.5 !$ pp.1317-1324 !J Ma y 1998 !K !% [103] M-LZ 9/ M: !’ \DCT FCD’ $N %/ %i %9 %?%j %s %0 $K 4p $E $/ %K %e !<%9 1G A| $N%+ %C %H 8!=P $H 5-;v @Z =P $7 " !$?.3XO@ !J D-I I !K !$ V ol.J80-D-I I !$ No.9 !$ pp.2421-2427 !J Sep 1997 !K !% [104] M-LZ 9/ M: !$ ?y ;3 A1 L@ !$ @P @n B’ G7!$ ;{ @> =S M5 !$ ]/ 0f 8w 9/ !’ \ %K %e !<%9 1G A| Cf $N5- ;v $K BP $9 $k2; @< !& J8 ;z !& 1G A| $r MQ $$ $?:w 0z IU $1 $HJ,N‘ " !$ ?. 3X 5; Js PRMU-96 !$ V ol.96 !$ No.385 !$ pp.31-38 !J No v 1996 !K !% [105] Bro wn, M. G. !$ F o ote, J. T. !$ Jones, G. J. F. !$ Jones, K. S. !$ Y oung !$ S. J. !’ \Automatic Con ten t-Based Retriev al of Broadcast News" !$ Pr o c. Thir d A CM Intl. Multime dia Conf. !$ pp.35-43 !J No v 1995 !K !% [106] Brunelli, R. !$ Roggio, T. !’ \F ace Recognition: F eatures v ersus T emplates" !$ IEEE T r ans. on Pattern A nalysis and Machine Intel ligenc e !$ V ol.15 !$ No.10 !$ pp.1042-1052 !J Oct 1993 !K !% [107] Chang, Y. L. !$ Zeng, W. !$ Kamel, I. !$ Alonso, R. !’ \In tegrated Image and Sp eec h Analysis for Con ten t-Based Video Indexing" !$ Pr o c. IEEE Intl. Conf. on Multime dia Computing and Systems ’96 !J Jun 1996 !K !% [108] Chinc hor, N. !’ \MUC-7 Named En tit y T ask De�nition, V ersion 3.5" !$ Pr o c. Seventh Message Understanding Conf. !J Sep 1997 !K !% [109] Fisc her, S. !$ Lienhart, R. !$ E�elsb erg, W. !’ \Automatic Recognition of Film Genres" !$ Pr o c. Thir d A CM Intl. Multime dia Conf. !$ pp.367-368 !J No v 1995 !K !% [110] F#ED1YO: !$ 0B It?-<#!$ >.AR 7r;J !’ \ %Q%?!< %s >pJs $+$i 8@8lI=8= $r O"A[A[5/$9$k<jK! $* $h $S O"A[ %b %G %k 3MF@<jK! !! { 1GA| $X$N %$ %s %G %/%9 @8@. $r L\;X $7 $F {" !$ ?M 9)CNG= 3X8&Js SIG-J-9702 !$ pp.39-44 !J Dec 1997 !K !% [111] Go vindara ju, V. !$ Srihari, S. N. !$ Sher, D. !’ \A Computational Mo del for F ace Lo- cation Based on Cognitiv e Principles" !$ Pr o c. T enth National Conf. On A rti�cial Intel ligenc e !$ pp.350-355 !J Jul 1992 !K !%

;29MJ88% 136 [112] 8\ !! 3$>>!$@uED !! L-!$Gr0fNIL@ !’ \ F0 $- >pJs $K 4p $E $/ %(%C %8 %; %0 %a %s %H $N :GE,J,3d " !$ ?.3XO@ !J D-I I !K !$ V ol.J76-D-I I !$ No.8 !$ pp.1544-1553 !J Aug 1993 !K !% [113] J? ED 63 Fs !$ 86 !! NI 7{ !’ \ 35 N, 2h A| $rMQ $$ $?2h A| 8! :w " !$ ?. 3X 5; Js DE-92 !$ V ol.92 !$ No.51 !$ pp.9-16 !J Ma y 1992 !K !% [114] KY !! =$ !’ \ E} 9g E* <j K! $rMQ $$ $?MM !9 $JGX 7J $+ $i $N 4i NN 0h $N Cj =P " !$ >p =h 3X 8& Js 97-CVIM- 106 !$ V ol.97 !$ No.70 !$ pp.139-146 !J Jul 1997 !K !% [115] KY !! =$ !’ \ %F %m %C %W G’ <1 $N $? $a $N 1G A| $+ $i $NJ8 ;z It Cj =P K! " !$ >p =h 3X 8& Js 99-CVIM-114 !$ V ol.99 !$ No.3 !$ pp.121-136 !J Jan 1999 !K !% [116] Hsu, W. !$ Ch un, T. S. !$ Pung, H. K. !’ \An In tegrated Color-Spatial Approac h to Con ten t-Based Image Retriev al" !$ Pr o c. Thir d A CM Intl. Multime dia Conf. !$ pp.305- 313 !J No v 1995 !K !% [117] Huang, J., Kumar, S. R. !$ Mitra, M. !$ Zh u, W. J. !$ Zabih, R. !’ \Image Indexing Using Color Correlograms" !$ Pr o c. IEEE Conf. on Computer Vision and Pattern R e c o gnition ’97 !$ pp.762-768 !J Jun 1997 !K !% [118] Huang, J. !$ Kumar, S. R. !$ Zabih, R. !’ \An Automatic Hierarc hical Image Classi�cation Sc heme" !$ Pr o c. Sixth A CM Intl. Multime dia Conf. !$ pp.219-228 !J Sep 1998 !K !% [119] ;e 0f @6 98 !$ 5W J] ED E/ Li !$ >. NS 9, M: !’ \ 8+ =P $7 J8 ;z Ns $N CO Lf =| 5n " !$ ?. 3X O@ !J D-I I !K !$ V ol.J82- D-I I !$ No.4 !$ pp.763-770 !J Apr 1999 !K !% [120] OB @t D> <y !$Lx>B NI CN , Cf@n M5 ;V !$:dFb@5 IW !’ \ %7 %J %j %* J8 =q $N 2r @O $K $h $k B8 :_ !& 9T F0 %^ %C %W $N :n@. " !$ ?. 3XO@ !J D-I I !K !$ V ol.J79-D-I I !$ No.11 !$ pp.1993-1996 !J No v 1996 !K !% [121] 6b =PIpM: !$:4F#??0l !’ \Informedia !’ CMU %G %# %8 %? %k %S %G %* %i %$ %V %i %j %W %m %8 %’ %/ %H " !$>p=h3X;o!$ V ol.37 !$ No.9 !$ pp.841-847 !J Sep 1996 !K !% [122] 6b;RIR=<!$ KY !! =$ !’ \ L‘EYHf 8!Dj $K $h$k MPEG 05=LF02hA| $+$i$N %+ %C %H 8!=P " !$ >p=h 3X8&Js 98-CVIM-109 !$ V ol.98 !$ No.5 !$ pp.105-112 !J Jan 1998 !K !% [123] Kass, M. !$ Witkin, A. !$ T erzop oulos, D. !’ \Snak es: Activ e Con tour Mo dels" !$ Intl. J. of Computer Vision !$ V ol.1 !$ No.4 !$ pp.321-331 !J Jan 1988 !K !% [124] 2C F# =S 0l !$ 2< 3@ 90 G7 !$ F# B< @’ L@ !’ \ 2h A| BP OC 7? >& I8 !& 0U >" %G !< %? %Y !< %9 TRADE-MARK" !$ ?.3XO@ !J D-I I !K !$ V ol.J72-D-I I !$ No.4 !$ pp.535-544 !J Apr 1989 !K !% [125] 7/;3 GnG7 !$@6KvDpG7!$BgDmM-Fs !’ \ F02hA| $N <+F05-=R J}K! $N 8!F$ { F02hA|9= B$2= $X$N %" %W %m !< %A {" !$?.3X5;Js IE-91 !$ V ol.91 !$ No.419 !$ pp.25-32 !J Jan 1992 !K !% [126] LZ K\ @2 IW !’ \ 46 @- 8l $K$h $k 2h A| 8! :w $H $= $N @: EY I> 2A " !$ >p =h 3X O@ !$ V ol.40 !$ No.3 !$ pp.886- 898 !J Mar 1999 !K !%

;29MJ88% 137 [127] 7*EDB?4nIW!$2C F#=S0l!$ J!ED0j H~!$ HDAR $" $f$_!’ \ 0u>]8l $K $h $k3(2h %G !<%? %Y!< %9 $N 8!:w " !$>p=h3XO@!$ V ol.33 !$ No.11 !$ pp.1373-1383 !J No v 1992 !K !% [128] Ku w ano, H. !$ Kurak ak e, S. !$ Odak a, K. !’ \T elop Character Extraction from Video Data" !$ Pr o c. Workshop on Do cument Image A nalysis ’97 !$ pp.82-88 !J Jun 1997 !K !% [129] Ma, W. A. !$ Manjunath, B. S. !’ \Edge Flo w: A F ramew ork of Boundary Detection and Image Segmen tation" !$ Pr o c. IEEE Intl. Conf. On Computer Vision and Pattern R e c o gnition ’97 !J Jun 1997 !K !% [130] >> 66 !! Ao !$F#K\8& ;J !$CfB< !! G< !$Fn !! IR !’ \ 4iNN 0h Cj =P $K M- 8z $J =$ @5 HSV I=<( 7O$N Ds0F " !$ %F %l %S ;o !$ V ol.49 !$ No.6 !$ pp.787-797 !J Jun 1995 !K !% [131] >>B<5(<y !$ 0B It?-<#!$ >.AR 7r;J !’ \ 2hA|FCD’ $H ;~4V@)Ls $N 5-=R $K $h $k1GA| %7 !< %s $N J, N‘<jK! " !$?M9)CNG=3X8&Js SIG-J-9702 !$ pp.27-32 !J Dec 1997 !K !% [132] >>1: 9n 3$ !$ Bk Hx @? 0l !$ ?y ;3 A1 L@!$ M- LZ 9/ M: !’ \ %K %e !<%9 1G A| Cf $N %F %m %C %W !& %U %j %C %W %U %l !< %‘ $N 8! =P $HJ8 ;z Cj =P " !$ ?. 3X 5; Js PRMU-98-188 !$ V ol.98 !$ No.527 !$ pp.91-98 !J Jan 1999 !K !% [133] Merlino, A. !$ Morey , D. !$ Ma ybury , M. !’ \Broadcast News Na vigation Using Story Segmen tation" !$ Pr o c. Fifth A CM Intl. Multime dia Conf. !$ pp.381-391 !J No v 1997 !K !% [134] Fn !! 7{0l!$ 0$5W DEL@?M!$ IMED !! MN!$ 30B<2B?- !’ \ 2;>pJs $r MQ $$ $? 1GA| %$ %s %G %/ %7 %s %0 $H $=$N 1~MQ " !$?.3XO@ !J D-I I !K !$ V ol.J81-D-I I !$ No.3 !$ pp.529-537 !J Mar 1998 !K !% [135] H~G;F3I’ !$2,:j !! MN!$:d0fMxG7 !’ \ BP>]J* $N B0@-FCD’ $K $h $k2hA|8!:w K! " !$>p=h3XO@ !$ V ol.32 !$ No.4 !$ pp.513-522 !J Apr 1991 !K !% [136] LR !! MN!$ :4F# ??0l!$ :dFb@5 IW !’ \ ;vNc2hA| $r MQ $$ $? %7 !< %s J,N‘ $K $h $k1GA|:w0zIU $1 <j K! " !$Bh 5 2s?.3XCNG=>pJs %a %G %# %" %7 %s %] O@J8=8 !$ pp.53-60 !J Dec 1999 !K !% [137] ?9 !! Lw1Q!$ 9b 66M5?.!$ 2, !! N40l !’ \ 2hA| $H C18l $N 6u4VG[CV %G !<%? %Y!< %9 $K 4p $E $/2hA| M}2r $N ;n $_ " !$ Bh 4 2s?. 3XCN G= >p Js %a %G %# %" %7 %s%] O@J8 =8!$ pp.127-132 !J Dec 1998 !K !% [138] LPLZ M5 <#!$ M- LZ 9/ M: !’ \ %K %e !<%9 1G A| Cf $NJ8;z G’ <1 $K 4p $E $/ 5- ;v $N:w0z $E $1 " !$ ?. 3X 5; Js PR U-95 !$ V ol.95 !$ No.584 !$ pp.33-40 !J Mar 1996 !K !% [139] B< @% !! MN!$ Vino d, V. V. !’ \ 6I =j ?’ >p Js $rMQ $$ $?9b B. J* BN C5 :w | %"%/ %F%# %V C5 :w K! |" !$ ?.3XO@ !J D-I I !K !$ V ol.J81-D-I I !$ No.9 !$ pp.2035-2042 !J Sep 1999 !K !% [140] D9:d98O/ !$ 5\Ip9’J8 !’ \ ;~7ONs %U %l !< %‘FCD’ $N 05=LId9f2= $K 4p $E $/1GA| %7 !< %s $N 9bB. J,N‘<jK! " !$?.3XO@ !J D-I I !K !$ V ol.J81-D-I I !$ No.8 !$ pp.1831-1837 !J Aug 1998 !K !% [141] D9:d 98 O/!$ ED Cf !! >y !’ \ %+ %i!< %S%G %* 1GA| $K $* $1 $k<+ F0 :w 0z IU $1 K! $H J*BN C5 :w K! " !$ >p =h3XO@ !$ V ol.33 !$ No.4 !$ pp.543-550 !J Apr 1992 !K !%

;29MJ88% 138 [142] Nak am ura, Y. !$ Kanade, T. !’ \Seman tic Analysis for Video Con ten ts Extraction { Sp otting b y Asso ciation in News Video{" !$ Pr o c. Fifth A CM Intl. Multime dia Conf. !$ pp.393-402 !J No v 1997 !K !% [143] CfB<M40l !$ B<;3 @5;J!$ BgEDM’0l !’ \ ?^E* %a %G %# %"$H 8@8l %a %G %# %"$N E}9g $K $h $kCN<1 $N 2r@O $H Ds<( " !$Bh 4 2s?.3XCNG=>pJs %a %G %# %" %7 %s %] O@J8=8 !$ pp.31-38 !J Dec 1998 !K !% [144] CfB< M50l !$30B<2B?- !’ \ 8+ $?$$ ItJ, $r 4JC1 $K C;;~4V $G { 5$ $N Mx $$$? 1GA| %a %G %# %" 5;=Q $r L\;X $7 $F {" !$?.3X;o!$ V ol.82 !$ No.4 !$ pp.346-353 !J Apr 1999 !K !% [145] CfB< M5 0l !$ 8E @n !! N< !’ \ 35 G0 ?^ M} 2r $rL\E* $H $7 $?%Q %? !< %s >pJs $H<+ A3 8@ 8l >p Js $NE} 9g " !$ >pJs3XO@ !$ V ol.36 !$ No.1 !$ pp.196-206 !J Jan 1995 !K !% [146] CgHx M3 M: !’ \ <+ F0 MW Ls 5; =Q $r MxMQ $7 $? J8=q A* JL ;Y 1g 5! G= $N;n:n " !$ Bh 1 2s?. 3X CN <1 H/ 8+ $N$?$a$N <+A38@8l=hM} %7 %s %] %* %s %i %$ %s O@J8=8 !J No v 1999 !K !% [147] Fa ?\ @n E/ :H !’ \ J8 L. >p Js$r Mx MQ $7 $? %- !< %o !< %I 8l 5A 7h Dj " !$Bh 11 2s ?M 9) CN G= 3X A4 Bg 17-01 !$ pp.348-349 !J Jun 1997 !K !% [148] ?7 AR 9/ 5p !$0$ 5W DE L@ ?M !$C+8} 9T ?. !$:4F# !! N4 !$30 B< 2B ?- !$IM ED !! MN !’ \MPEG Id 9f 2=1G A| %7 %g %C %H %A %’ %s%8 8! =P $N$?$a$N F0 $- Jd =~2r@O%O %$ %V %j %C %I K!$N Ds 0F " !$?.3XO@ !J D-II !K !$ V ol.J81-D-I I !$ No.8 !$ pp.1836-1846 !J Aug 1998 !K !% [149] @>ED>;;K !$ =oJ} !! =_!$ M-LZ9/M: !’ \ %" %J%& %s %5 !<H/OC $N <+F0Cj=P $H %G %# %/ %F!< %7 %g %s $K $h $k%K %e !< %9J,N‘ " !$>p=h3XO@!$ V ol.40 !$ No.3 !$ pp.1482-1490 !J Apr 1999 !K !% [150] >.LnFX;K !$ E7LnFD ;N!$ EMC+=<9(!$ :4F# !! N4!$ :dFb@5IW !’ \ >uBVA+0\ %b %G %k$H%7 !< %s 5- =R8@8l $K $h $k<+F0 %- !<%o!< %I ImM?5!G= $r$b $D 2hA| %G !<%? %Y!< %9 $H$=$N I>2A " !$ ?.3X O@ !J D-I I !K !$ V ol.J79-D-I I !$ No.4 !$ pp.476-483 !J Apr 1996 !K !% [151] Bg DT @6 B@ !$30B< 2B ?- !’ \ 1G A| %+ %C %H <+ F0 8! =P J} <0$N 8! F$ " !$ %F %l%S 3X 5; Js ICS-92-44 !$ V ol.16 !$ No.43 !$ pp.7-12 !J Jul 1992 !K !% [152] Bg DT @6 B@ !$30B< 2B ?- !$Bg Dm M- Fs !’ \ 51 EY >p Js$r ;H$C $? F0 2h %V %i %& %8%s%0 " !$?.3X 5; Js IE-90 !$ V ol.90 !$ No.450 !$ pp.55-61 !J F eb 1991 !K !% [153] P onceleon, D. !$ Sriniiv asan, S. !$ Amir, A. !$ P etk o vic, D. !$ Diklic, D. !’ \Key to E�ec- tiv e Video Retriev al: E�ectiv e Cataloging and Bro wsing" !$ Pr o c. Sixth A CM Intl. Multime dia Conf. !$ pp.99-107 !J Aug 1998 !K !% [154] Ro w e, L. A. !$ Boreczky , J. S. !$ Eads, C. A. !’ \Indexes for User Access to Large Video Databases" !$ SPIE Symp. on Ele ctr onic Imaging Scienc e and T e chnolo gy !$ pp.150-161 !J F eb 1994 !K !%

;29MJ88% 139 [155] Ro wley , H. D. !$ Baluja, S. !$ Kanade, T. !’ \Neural Net w ork-Based F ace Detection" !$ IEEE T r ans. on Pattern A nalysis and Machine Intel ligenc e !$ V ol.20 !$ No.1 !$ pp.23-38 !J Jan 1998 !K !% [156] :d Fb @5 IW !$ :4 F# ?? 0l !’ \ 2h A| %G !< %? %Y !< %9 $K$* $1$k %b %G %k7A @. " !$ ?. 3X O@ !J D-I !K !$ V ol.J47- D-I !$ No.8 !$ pp.455-466 !J Aug 1991 !K !% [157] :4 F# M} ;K !$ 1| B< !! 3X !’ \ EE g* J8 >O MW Ls =Q { 7W ;; 5! $O$$ $+ $K $7 $F %F %- %9 %H$r MW Ls $9 $k $+ {" !$ >p=h3X;o !$ V ol.40 !$ No.2 !$ pp.157-161 !J F eb 1999 !K !% [158] Satoh, S. !$ Nak am ura, Y. !$ Kanade, T. !’ \Name-It: Naming and Detecting F aces in News Videos" !$ IEEE MultiMe dia !$ V ol.6 !$ No.1 !$ pp.22-35 !J Mar 1999 !K !% [159] :4F# ?? 0l !’ \ %I %i %^1G A| $K $* $1 $kEP>l ?M J* $N %" %N %F!< %7 %g %s%7 %9 %F%‘ " !$ Bh 5 2s?. 3X CN G=>pJs %a %G %# %" %7 %s %] O@J8=8 !$ pp.75-82 !J Dec 1999 !K !% [160] :4F# !! N4!$ ;y Eg <# I’!$ 0$ 5W DE L@?M!$ 30 B< 2B ?- !’ \ 1G A| %3!< %Q %9 $N9=C[ $H J,@O " !$ ?. 3X O@ !J D-I I !K !$ V ol.J82-D-I I !$ No.10 !$ pp.1552-1560 !J Oct 1999 !K !% [161] :4F#=SM: !$ 6b =PIpM: !’ \ J8;z>pJs $H 0[<o>pJs $NBP1~4X78 $K 4p $E $$$?%K%e!< %9 J|Aw $+$i $N >pJsCj=P " !$>p=h3XO@!$ V ol.40 !$ No.12 !$ pp.4266-4276 !J Dec 1999 !K !% [162] :4 F# !! N4 !$ :d Fb @5 IW !’ \ %i %$ %V %O%$ %Q %a %G%# %" $K$* $1$k 1G A| >p Js $N 3M F@ " !$ ?. 3X O@ !J D-I I !K !$ V ol.J79-D-I I !$ No.4 !$ pp.559-567 !J Apr 1996 !K !% [163] :4 F# !! N4 !$ ?7 AR 9/ 5p !$ C+ 8} 9T ?. !$ 0$ 5W DE L@ ?M !$ 30 B< 2B ?- !$ IM ED !! MN !’ \MPEG Id 9f 2= 1G A| $+ $i $N9b B. %F %m %C %W NN 0h 8! =P K! " !$ ?. 3X O@ !J D-I I !K !$ V ol.J81-D-I I !$ No.8 !$ pp.1847-1855 !J Aug 1998 !K !% [164] Sa w aki, M. !$ Hagita, N. !’ \T ext-line Extraction and Character Recognition of Do cu- men t Headlines with Graphical Designs Using Complemen tary Similarit y Measure" !$ IEEE T r ans. on Pattern A nalysis and Machine Intel ligenc e !$ V ol.20 !$ No.527 !$ pp.91- 98 !J Jan 1998 !K !% [165] <F ED @5 7< !’ \ 1G A| $N Fb MF 5- =R %b%G %k $H $= $N 1G A| 9= B$ 2= $X $N 1~ MQ " !$?. 3X O@ !J D-I I !K!$ V ol.J78-D-I I !$ No.5 !$ pp.754-764 !J Ma y 1995 !K !% [166] Smith, M. A. !$ Kanade, T. !’ \Video Skimming and Characterization Through the Com bination of Image and Language Understanding T ec hniques" !$ CMU T e ch. R ep. CMU-CS-97-111 !J F eb 1997 !K !% [167] Smoliar, S. W. !$ Zhang, H. J. !’ \Con ten t-Based Video Indexing and Retriev al" !$ IEEE MultiMe dia !$ V ol.1 !$ No.2 !$ pp.62-72 !J Aug 1994 !K !%

;29MJ88% 140 [168] Srihari, R. K. !’ \Automatic Indexing and Con ten t-Based Retriev al of Captioned Im- ages" !$ IEEE Computer !$ V ol.28 !$ No.9 !$ pp.49-56 !J Sep 1995 !K !% [169] ?y;3A1 L@!$ @> ED >; ;K!$ M- LZ9/ M: !’ \Video Assem bler !’ F02h >] =h M} $H 2;@< =h M} $N E}9g $K $h$k %K %e !<%9 5- ;v Fb MF $NJ, 3d " !$ Bh 4 2s ?. 3X CN G= >p Js %a %G %# %" %7 %s%] O@J8 =8 !$ pp.23-30 !J Dec 1998 !K !% [170] ?y;3A1L@ !$ M- LZ9/M: !’ \ B?=EItJ,6u 4VK! $K 4p $E $/ %F %l %S %9 %] !<%D%K %e!< %91G A| $N <+F0 J,N‘ " !$?.3XO@ !J D-I I !K !$ V ol.J81-D-I I !$ No.9 !$ pp.2112-2119 !J Sep 1998 !K !% [171] Sundheim !$ B. M. !’ \Named En tit y T ask De�nition, V ersion 2.1" !$ Pr o c. Sixth Message Understanding Conf. !$ pp.317-332 !J No v 1995 !K !% [172] Sundheim !$ B. M. !’ \Ov erview of Results of the MUC-6 Ev aluation" !$ Pr o c. Sixth Message Understanding Conf. !$ pp.13-31 !J No v 1995 !K !% [173] W actlar, H. D. !$ Christel !$ M. G. !$ Gong, Y. !$ Hauptmann, A. G. !’ \Lessons Learned from Building a T erab yte Digital Video Library" !$ IEEE Computer !$ V ol.32 !$ No.2 !$ pp.66-73 !J F eb 1999 !K !% [174] W actlar, H. D. !$ Kanade, T. !$ Smith, M. A. !$ Stev ens, S. M. !’ \In telligen t Access to Digital Video: Informedia Pro ject" !$ IEEE Computer !$ V ol.29 !$ No.3 !$ pp.46-52 !J Ma y 1996 !K !% [175] W actler, H. D. !$ Hauptmann, A. G. !$ Witbro c k, M. J. !’ \Informedia News-on-Demand: Using Sp eec h Recognition to Create a Digital Video Library" !$ CMU T e ch. R ep. CMU-CS-98-109 !J Mar 1998 !K !% [176] <cHx9’Gn !$ 9>86 Zv>-!$ B<LZ0l;j!$ Gr0f 9nI’ !’ \ %F %l %S %K%e !< %9 HVAHEE;R2= 869F $r Bj:‘ $H $7 $? <+F0 MW Ls <j K! $NBg 5, LO I> 2A " !$ >p =h 3X 8& Js 97-NL-119 !$ V ol.97 !$ pp.31-36 !J No v 1997 !K !% [177] <cHx 9M Gn !$ 9> 86 Zv >- !$ Gr 0f 9n I’ !’ \ %F %l %S %K %e !<%9 HV AH $N;z Kk $K 8+ $i $l $kMW Ls $N<j K! " !$ >p=h3X8&Js 97-NL-122 !$ V ol.97 !$ No.109 !$ pp.83-89 !J No v 1997 !K !% [178] EO JU LwI’ , D9 Hx !! bC !’ \ %Q %?!< %s >pJs $H <+A3 8@ 8l>p Js$N E} 9g $K $h $k ?" J*?^ 4U $N ?^$N M} 2r " !$?M9)CNG=3X;o!$ V ol.11 !$ No.6 !$ pp.888-895 !J No v 1996 !K !% [179] EO JU Lw I’ !$2,ED;j 90 !$3QED C# I’ !$D9Hx !! bC !’ \TV %K%e !< %9 $H ?7 J9 5- ;v $N BP 1~ IU $1 " !$ ?M9)CNG=3X;o !$ V ol.12 !$ No.6 !$ pp.921-927 !J No v 1997 !K !% [180] EO JU Lw I’ !$2,ED ;j90 !$D9Hx !! bC !’ \TV %K%e !< %9 $G MQ$$ $i $l $k%F %m%C %W $N 0U L# 2r @O " !$ >p=h3X8&Js 96-NL-116 !$ V ol.96 !$ No.89 !$ pp.107-114 !J No v 1996 !K !%

;29MJ88% 141 [181] Lx >B NI CN !$ :d Fb @5 IW !’ \DP %^ %C %A %s %0 $r MQ $$ $? %I %i%^ 1G A| !& 2; @< !& %7 %J %j %* J8 =q $NBP 1~ IU $1 <j K! $N0l Ds 0F " !$ ?. 3X O@ !J D-I I !K !$ V ol.J79-D-I I !$ No.5 !$ pp.747-755 !J Ma y 1996 !K !% [182] Lx >B NIOB , OB @t D><y !$:dFb@5 IW !’ \ F1 4|$5 $l $?%7 %J %j %* J8 =q $r MQ$$$? 1G A| JT =8J} K!$N 0lDs0F " !$?.3XO@ !J D-I I !K !$ V ol.J79-D-I I !$ No.4 !$ pp.547-558 !J Apr 1996 !K !% [183] ;3ED 9d 0l!$ ?y ;3 0l @.!$ M? Fa Nf Lw E5 !$ Cf @n M5 ;V !’ \ ?7 J9 5- ;v $K $* $1 $k 4i <L ?? $H J8 =q I= 8= $H $N<+ F0 BP 1~ $E $1 " !$ Bh 4 2s ?. 3X CN G= >p Js %a %G %# %" %7 %s%]O@ J8 =8 !$ pp.39-46 !J Dec 1998 !K !% [184] ;3 ED 0l O: !$ 6b !! J% G] !$ <F ED @5 7< !$ 1: C+ B’ 9% !’ \ %K %e !< %9 86 9F $rMx MQ $7 $?OC Bj Cj =P $H %K %e !< %9OC BjA*Br $N 8D?M2= $N 8!F$ " !$ Bh 1 2s?.3XCN<1H/ 8+ $N$? $a$N <+A38@8l=hM} %7 %s%] %* %s %i %$ %s O@J8=8 !J No v 1999 !K !% [185] 2#;3 B@ O:!$ 8b !! 3$ 85!$ C+ Fb ED @5 I’ !’ \ ?’ :L 2h A| $+ $i$N 4i $NH/8+ $H 4iIt IJ $NF1Dj " !$ >p =h 3X8&Js 96-CVIM-100 !$ V ol.96 !$ No.47 !$ pp.85-92 !J Ma y 1996 !K !% [186] 5H8+5#I’ !$ 1|@> L-9,!$ ;3O)9’9@!$ J! ;}M[;N !’ \ I=Bj $X$N$D $J $, $j $K 4p $E $/J8 $N =EMWEY I>2A " !$<+A38@8l=hM}!$ V ol.6 !$ No.1 !$ pp.43-57 !J Jan 1999 !K !% [187] Zabih, R. !$ Miller, J. !$ Mai, K. !’ \A F eature-Based Algorithm for Detecting and Clas- sifying Scene Breaks" !$ A CM J. of Multime dia Systems !$ V ol.7 !$ No.2 !$ pp.119-128 !J Mar 1999 !K !% =q@R !& 3X0LO@J8 [188] IMED Nh ;R !’ \ NA M} %F %- %9 %H 65:‘ $K $* $1 $kD4 M} <j =g $N9=B$ 2= <j K! " !$ =$ ;N O@ J8!$ El 5~ Bg 3X Bg3X1!9)3X7O8&5f2J !J 2000 M=Dj !K !% [189] >e:d 1Q <y !’ \ %+ %a %iA‘:n $r 9MN8 $7 $? @E;_ NN 0h $H F0NN 0h $NJ,N% " !$ =$ ;N O@ J8!$ El 5~ Bg 3X Bg 3XBg3X1!9)3X7O8&5f2J !J 1997 !K !% [190] 5\ :j @? Li !’ \ BP >] J*$N 3, AX E* G’ <1 <j K! $K $h $k 2h A| 8! :w " !$B46H O@ J8 !$El5~ Bg 3X 9) 3X It !J 1999 !K !% [191] D9Hx !! bC !’ \ <+A38@8l=hM} " !$4dGH9V:B %=%U %H %& %’%" 2J3X 15 !$4dGH=qE9 !J 1996 !K !% [192] 9qN)9q 8l 8& 5f =j !’ \ %F %l %S J|Aw $N8lWCD4 :: I { J}K! !& I8 K\ 0l Mw !& J,@O {" !$ 9q N)9q 8l 8& 5f =jJs9p !$9qN)9q8l8&5f=j !J 1995 !K !% [193] @>Hx>O <# O:!$ BgED M’ 0l!$ 2#ED 0l @5!$ @>ED K- L@!$ :4F# E/ ;J !’ \ >pJs $N6&M- $H E}9g " !$ 4d GH 9V:B%^ %k%A %a %G %# %" >pJs3X 7 !$4dGH=qE9 !J 1999 !K !% [194] :45W 4V >f 5. !’ \ C1 8l $N35G0 4X 78 $r MQ $$ $?8m $jD{ @5 Jd =u <j K! " !$ B4 6H O@ J8!$ El 5~ Bg 3X 9) 3X It !J 2000 M=Dj !K !%

;29MJ88% 142 [195] :4F# !! N4 !’ \ %i %$ %V 1GA| $N G’<1 $H MxMQ $r E}9g$9$k%O %$ %Q!< %a %G %# %" %7 %9 %F %‘$N 8&5f " !$ Gn;NO@J8 !$El5~Bg3XBg3X1!9)3X7O8&5f2J !J 1995 !K !% [196] @% 8M 4n L& !’ \ J8 4V$N 35 G0 E* N‘ ;w EY $r MQ$$$? =E MW J8 Cj =P " !$B46H O@ J8 !$El5~ Bg 3X 9) 3X It !J 1999 !K !% [197] 2<Gk86JY!’ \ %F %s %W%l !< %H @Z$j=P $7 $K $h $kITFCDjOC<TBP1~ $N%o !< %I %9 %] %C %F %# %s %0 " !$ B46HO@J8 !$El5~Bg3X9)3XIt !J 2000 M=Dj !K !% [198] 9bLZ44M: !$2<EDM[5W !’ \ 2hA|2r@O%O %s %I %V %C %/ " !$El5~Bg3X=PHG2q !J 1991 !K !% [199] DD !! W/ 7f !’ \ I{ 2; @< Mx MQ $K$h $k 1G A| $X $N :w 0z IU $1 " !$ B4 6H O@ J8 !$ El 5~ Bg 3X 9) 3X It !J 1998 !K !% [200] W ec hsler, H. !$ Phillips, P . J. !$ Bruce, V. !$ Soulie, F. F. !$ Huang !$ P . S. eds. !’ \F ace Recognition from Theory to Application" !$ NA TO ASI Series F: Computer and Sys- tem Scienc es !$ Springer !J 1998 !K !% [201] ;3K\ 98 ;J !’ \ %K %e !<%9 1G A| $NJ,N‘ 5Z $S :w0z IU $1 $K 4X $9$k 8& 5f " !$ =$ ;N O@ J8!$ El 5~ Bg 3X Bg 3XBg3X1!9)3X7O8&5f2J !J 1998 !K !% WWW !& %D!<%k Ey [202] The Rob otics Institute, Carnegie Mellon Univ ersit y !’ \Informedia Digital Library Pro ject" !$ h ttp://www.informedia.cs.cm u.edu/ !% [203] !J <R !K F|K\J|Aw6(2q !’ \NHK J8;zJ|Aw " !$ h ttp://www.nhk.or.jp/pr/bangumi/mo ji/mo ji.h tm !% [204] 5~ ET Bg 3X Bg 3X 1! >p Js 3X 8& 5f 2J CN G= >p Js 3X @l 96 8@ 8l %a %G %# %" 8& 5f << !’ \ F| K\ 8l 9= J8 2r @O %7 %9 %F %‘ KN %Q !< %6 Bh 2.0 &B 6 HG " !$ h ttp://www-lab25.kuee.ky oto-u.ac.jp/nl- resource/knp.h tml !% [205] 5~ ET Bg 3X Bg 3X 1! >p Js 3X 8& 5f 2J CN G= >p Js 3X @l 96 8@ 8l %a%G %# %" 8& 5f << !’ \ F| K\ 8l 7A BV AG 2r @O %7 %9 %F %‘ JUMAN Bh 3.6 HG " !$ h ttp://www-lab25.kuee.ky oto-u.ac.jp/nl- resource/juman.h tml !% [206] 5~ETBg3XBg3X1!>pJs 3X8&5f2JCN G=>pJs3X@l 968@8l %a %G %# %" 8&5f<< !’ \ 5~ETBg 3X %3 !<%Q %9Bh 2.0 HG " !$ h ttp://www-lab25.kuee.ky oto-u.ac.jp/nl-resource/corpus.h tml !% [207] F‘ NI @h C< 2J 3X 5; =Q Bg 3X 1! Bg 3X >p Js 2J 3X 8& 5f 2J >p Js =h M} 3X @l 96 <+ A3 8@ 8l =h M} 3X 9V :B !’ \ F| K\ 8l 7A BV AG 2r @O %7 %9 %F %‘ Cc d& Bh 2.0 &B 6 HG " !$ h ttp://cactus.aist- nara.ac.jp/lab/nlt/c hasen.h tml !% [208] 9qN)9q 8l 8& 5f =j !’ \ J,N‘ 8l WC I= !N %U%m %C %T !< %G %# %9 %/ HG !O " !$ 9q N) 9q 8l 8& 5f=j 8@ 8l =h M} %G !<%? =8Bh 5 !$=(1Q=PHG!%

;29MJ88% 143 [209] 9qN)9q 8l 8& 5f =j !’ \ !V J,N‘8l WC I= !W 7A <0 $K $h$k8lWC J, N‘ I= !J A}JdHG !K !N A}Jd %b %K%?MQ EE ;R2= %G !<%? !O " !% [210] !J 5; !K ?7>pJs=hM}3+H/5!9= !’ \R W C %F%- %9 %H%G !<%?%Y!< %9Bh 1 HG " !% [211] Ro wley , H. D. !’ \F acedetector" !%

IUO? RGB I=?’7O $H HSI I=?’7O FCD’NL $N Dj5A $H @-<A $K $D$$$F =R $Y $k A0 $K !$ R GB I=?’7O $H HSI I=?’7O $K $D$$$F =R $Y$k !% 0lHL $K !$ 7W ;; 5! >e $G 2hA| $r 07 $& :]!$ :G=* E* $K %G %# %9 %W%l %$ $K I=<( $9$kI, MW $, $" $k $? $a $K !$ @V !J R , Red !K !$ NP !J G , Green !K !$ @D !J B , Blue !K $N 3 86?’ $N 6/ $5 $N OB $G ?’ $r I=<($9$k2CK! :. ?’7O $G$" $k R GB I=?’7O $r MQ $$ $F$$ $k!% R GB I=?’7O $O !$ 2h A| $r Hf3SE*8=<B $K Ci<B $J ?’ !J ?4 M}J*M}?’ !K $G %G %# %9 %W%l %$ >e $K :F8=$9$k $N $K$O E, $7 $F $$ $k$b $N$N !$Nc $( $P !$ $" $k ?’ $N NN0h $, >H L@ >r 7o $K $h $j 0[$J $k ?’ $H $7 $F 07 $o $l $k$J $I !$?M 4V $K $h $k D> 46 E* $J ?’$N G’ <1 !J CN 3P ?’ !K $H$O P*N% $7 $F $$ $k !% $=$3 $G !$ $h$j?M4V $K $h $kD>46E* $J ?’I=8= $r 9T $& $?$a $K !$CN3P?’ $r I=<($9$kBeI=E* $J 82?’ 7O $G $" $k%^ %s %; %k I=?’7O $r MQ $$$k $3 $H $, 9M $( $i $l $k!% %^ %s %; %k I=?’7O $G$O !$ ?’ $r ?’Aj !J H , Hue !K !$ :L EY !J S , Saturation !K !$ L@ EY !J I , In tensit y !K $N 3 MWAG $K J,N% $7 $F 07 $& !% 3F!9 $N MWAG $O !$?’Aj $O CN3P?’ !$:LEY $O ?’ $N A/ $d $+ $5 !$L@EY $O L@$k $5 $K$[ $\ BP1~$9$k!% R GB I= ?’ 7O $H HSI I= ?’7O Aj 8_ 4V $N JQ 49 <0 $N Nc $H $7 $F !$ HSI O;3Q ?m ?’%b %G %k $K $h $k$b$N $r 0J2< $K <($9 !% � HSI JQ49 !J R; G; B "* H ; S ; I !K I = max f R ; G; B g ; S = ( I � i I (when I = 0) 0 (when I > 0) ; H = 8 > > > > < > > > > : � 3 ( b � g ) (when R = I ) � 3 (2 + r � b ) (when G = I ) � 3 (4 + g � r ) (when B = I ) ITDj (when I = 0) $? $@ $7 !$ i = min f R ; G; B g ; r = I � R I � i ; g = I � G I � i ; b = I � B I � i $G $" $j !$ H < 0 $N$H$- $O !$ H $N CM $K 2 � $r 2C $( $k !% 144

IUO? !’ RGB I=?’7O $H HSI I=?’7O 145 � HSI 5UJQ49 !J H ; S ; I "* R ; G; B !K R = 8 > > > > < > > > > : I (when S > 0 and h = 0 ; 5 or S = 0) Q (when S > 0 and h = 1) P (when S > 0 and h = 2 ; 3) T (when S > 0 and h = 4) G = 8 > > > > < > > > > : I (when S > 0 and h = 1 ; 2 or S = 0) Q (when S > 0 and h = 3) P (when S > 0 and h = 4 ; 5) T (when S > 0 and h = 0) B = 8 > > > > < > > > > : I (when S > 0 and h = 3 ; 4 or S = 0) Q (when S > 0 and h = 5) P (when S > 0 and h = 0 ; 1) T (when S > 0 and h = 2) $? $@ $7 !$ H = 2 � $N$H$- $O H = 0 $H FI $_ $+$( !$ h = b 3 H � c $H $7 $?$H$- !$ P = I (1 � S ) ; Q = I f 1 � S ( H � h ) g ; T = I f 1 � S (1 � H + h ) g $G $" $k !% 0J2< $NFCD’ NL $r Cj=P $9 $k:] $K $O !$ R GB I=?’ 7O!$ HSI I=?’ 7O $N$$ $: $l $N CM $r MQ $$ $F$b86M} E* $K$O 2DG= $J =h M} $G $" $k !% $7 $+ $7 !$ HSI I=?’7O $r MQ $$$? >l9g !$?’Aj $H :LEY $K 4X$9$kIQ EYJ, I[ $O CN3P?’ $K 4X$9$k J,I[ $r !$L@EY $K 4X$9$kIQEYJ,I[ $O L@$k $5$N J,I[ $r <($9 $3$H $K$J $j !$ C1 =c $J R GB I=?’7O $N IQEYJ,I[ $H $O 0[ $J $k 0UL#9g $$ $r$b $D !% $^ $? !$ HSI I=?’7O $h $j $b LSH1 $d 1"1F $J $I DcL@EYNN 0h $N:LEY $r Dc$/M^ $( $k=$@5 HSI I=?’7O $O 0J2< $N$h $& $K Dj5A $5 $l $k [130] !% $J $* !$ I $N Dj5A $O DL>o $N HSI I=?’7O $H F1 $8 $G $" $k !% S m = v u u t ( R � G ) + ( R � B ) 2 ! 2 + p 3( G � B ) 2 ! 2 ; H = ( arccos ( R � G )+( R � B ) 2 S m (when I > 0) ITDj (when I = 0)

IUO? !’ ?MJ*L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 146 ?MJ*L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.104 K\BN 3, 5 1.1300 MMAj 1 1.131 Iw !& 4Q !& ;Q 2 1.1960 C10L 3 1.200 $o $l !&$J $l !& $+ $l !& $@ $l 2, 5 1.201 <+B> 1 1.202 ?M4V 1, 5, 6 1.204 CK=w 2 1.205 O7>/ 2, 5 1.210 2HB2 5 1.212 ?F !& @hAD 2 1.213 ;R !& ;RB9 1, 7 1.220 Aj<j !& Cg4V 4 1.221 M’ !& $J $8 $_ 1 1.222 <g5R 2 1.2301 9qL1!&=;L1 3 1.232 7/<g 3 1.234 ?MJ* 1, 4, 17, 23, 27 1.240 @.0w !& ?& 1, 2, 3, 4 1.2410 @lLgE*!&5;=QE*?&6H 2, 3, 4, 7, 9 1.2411 ;YG[E*!&4IM}E*!&=q5-E*?&6H 1, 2, 3, 4, 5, 7 1.2412 HNGd $J $I 1 1.2415 1?M" 2 1.242 73?M 1, 2, 6 1.243 D9 1, 2, 3, 4, 5, 6, 7, 9 1.244 AjBPE*CO0L 1, 2 1.2450 NW;~E*CO0L !J Lr!&Lr0w !K 5 1.2451 NW;~E*CO0L !J :n<T!&;E<j!&<gLr!&4Q5R $J $I !K 3, 6 1.2452 NW;~E*CO0L !J Ho9p !&Cg?M !&?3H= !&;H<T !&;}<g $J $I !K 1, 4, 5, 7 1.251 2H 1 1.3081 J}K! 1 1.3400 5AL3 5 1.344 <B9T !& HH:a 1 1.3800 ;E;v 4 1.440 =;5o 1 1.550 @8 3 !J <!JG $X B3 $/ !K

IUO? !’ ?MJ*L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 147 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.573 <jB- !& ;X 2 1.580 @8L? 1 1.581 @8;‘ !& @8 2 3.100 $3 $=$" $I 12, 17 3.112 Aj8_ !& 0[F1 1 Hs<}O?8l $5 $^ , %( %j!< %H , %7 %’%U , %@ %$ %P !< , %G %# !<%i!< , 0Q 0w D9 , 44;v D9 , 4Q 8w5R , 4X 78<T , 5\ ;J , 7P1D <T , 7P83 <T , 7u ;N , 8!;v @5 , 9b9; @8 , 9bEy J[L3 41 , :4 , ;T 5D , <<D9 , =q 5-D9 , >c32 <T , AH0w , Am=q5- , AmL3?35D41 , BeI=<T , Bg?M , D. 5D , D4::41 , DL;:Aj , F,<h , Hk=q41 , I{Am:[ , L1J< , O+Aj !J 0J>e !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 148 >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.100 $3 $=$" $I 3 1.101 ;vJA 3 1.103 ?? !& <B 2 1.104 K\BN 7, 8 1.1100 N‘!&Nc 1, 3, 5 1.1101 Ey5i!&7ONs 1, 2, 5 1.1110 4X78 1 1.1112 0x2L 3 1.1211 !J 8+=P $7 $J $7 !K 1, 4, 6 1.122 3NN) 1, 2 1.1240 B8:_ 3 1.1251 =|5n 3, 4 1.1300 MMAj 2 1.1301 >p@* 2 1.131 Iw !& 4Q !& ;Q 1 1.132 FbMF !& AH?% 1, 2 1.1330 @-<A 2 1.1341 D4@a 1 1.1400 NO 1 1.1401 F0NO!&05NO $J $I 2 1.1502 F12=!&6/2= $J $I 1 1.1505 3+;O!&=*N; 1, 5 1.1510 F0$- 2 1.1520 2aDx!&7PO) 1, 2 1.1521 0\F0!&H/Ce 2 1.1526 ?JB‘ 2 1.1528 1}I| 2, 4 1.1530 =PF~$j 1, 2, 3, 4, 9 1.1550 N%9g!&=89g 1, 3 1.1552 J,N%!&J,;6 1 1.1553 3+JD!&Iu 4 1.1563 ;_ $a!& KI $. !& K8 $2 !& BGGK $J $I 4, 7 1.1571 ;I $7 !& @Z$j!&:o$j 2 1.1572 GK2u 2 1.1582 ?-=L 2 1.160 0LCV !& COE@ !& >l9g 1 !J <!JG $X B3 $/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 149 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.1610 ;~4V 3 1.1611 ;~5! 3 1.1620 4|4V 2 1.1623 ;~Be 1, 4 1.1630 G/ 2 1.1633 =5 !& =5F| 2 1.1634 F| 1, 2 1.1642 2a5n 1 1.1650 =g=x 1, 3, 4, 5 1.1651 =*;O 6 1.1652 ESCf !& @9$j !& <! $. 1 1.1670 A08e 1 1.1700 6u4V !& >l=j 3, 4, 6 1.171 E@ !& L\ !& 5v 1, 2, 7 1.1720 HO0O !& @J !& @W 1, 2, 3, 4, 5, 6 1.1721 6- 1 1.1730 J}8~ !&$?$F$h $3 1 1.1731 J}LL !& J}3Q 1, 3, 6, 7 1.1741 >e2< 1, 2, 3, 7 1.1742 Cf !& $+ $_!& $7 $b!& D: !&$9$_ 1, 2, 3, 6 1.175 LL !& B& !& I=N" 1, 2, 4 1.176 A08e !& 4V !& C< 1, 2, 6 1.1770 Fb30 1, 2, 3 1.178 $U$A !&$= $P !& $^ $o $j!& 1h $$ 2, 5, 6, 7, 8 1.180 7A !& 7? !& ;Q !& 9= $( 2, 6 1.181 E@ !& @~ 2 1.182 3Q !& 1_ !& ;03Q7A $J $I 3 1.184 7j !& 8} 1, 2 1.1910 ?t 1, 2 1.1911 CM !& 3[ 1 1.193 3QEY !& 7Z=E !& 4(CH $J $I 3 1.1960 C10L 1, 2, 4, 5, 8, 9 1.1961 1_ !& <\ !& DZ !& 9g !& Lh $J $I 1, 2 1.1962 G/ !& ;~ !&%o%C %H !& GONO $J $I 1 1.1963 3d !& A0 $J $I 1 1.1970 OB !& :9 !& Hf !& N( $J $I 1 1.1980 0lHL !& A4BN !& ItJ, 2, 4, 10 1.1981 !J 8+=P $7 $J $7 !K 1, 3, 4, 7 1.199 DxEY !& 8BEY 3 !J <!JG $X B3$/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 150 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.210 2HB2 1 1.220 Aj<j !& Cg4V 1, 3 1.2301 9qL1 !& =;L1 1, 2, 4 1.231 ?ML1 2 1.232 7/<g 2 1.233 <R2q3,AX 1, 6 1.234 ?MJ* 15 1.240 @.0w !& ?& 7 1.2410 @lLgE* !& 5;=QE*?&6H 12, 15 1.2411 ;YG[E* !& 4IM}E* !& =q5-E*?&6H 9 1.2412 HNGd $J $I 3 1.2416 @8;:9)Dx 1, 5 1.2450 NW;~E*CO0L !J Lr !& Lr0w !K 1 1.2451 NW;~E*CO0L !J :n<T !& ;E<j !& <gLr !& 4Q5R $J $I !K 1, 4 1.2452 NW;~E*CO0L !J Ho9p !&Cg?M !&?3H= !&;H<T !&;}<g $J $I !K 6 1.252 6?N$ 2 1.253 9q 1, 4, 5, 6, 7 1.254 ET;T !& =8Mn 1, 2, 3, 4, 5 1.255 @/<#E*6h2h 1, 3, 4 1.259 8DM-COL> 1 1.260 <R2q 1 1.261 <R2qJ,Ln 1, 3, 4, 5 1.262 8=>l 1, 2, 3, 4 1.263 <R;{ !& 3X9; 2, 4, 5, 6, 7 1.264 ;vL3=j !& ;T>l !& 1X $J $I 1, 2, 3, 5, 6 1.265 E9 !& N94[ !& IB1! !& 7‘>l $J $I 1, 2, 5, 6, 9, 10, 11, 12 1.266 Bp !& =I !& 65<< $J $I 1, 2, 3 1.270 5!4X 1 1.271 @/I\5!4X 1, 2, 3, 4 1.272 8x6&5!4X 1, 2, 3, 4 1.273 5D2q 1, 2 1.274 73 1, 4 1.280 F1LA !& CDBN 1, 2, 3, 4, 5 1.281 %/ %i %9 1 1.3004 46>p !& 5$J, 7 1.3045 8&5f !& <B83 !& D4:: !& 8!:: $J $I 2 1.3047 2r7h !& 7hDj !&$- $^$j 4 1.3050 N}=, !& $^ $M!& 3X=, 1 !J <!JG $X B3$/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 151 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.3051 !J 8+=P $7 $J $7 !K 6 1.3061 !J 8+=P $7 $J $7 !K 10, 11 1.3062 !J 8+=P $7 $J $7 !K 6, 9 1.3063 !J 8+=P $7 $J $7 !K 2, 6, 7, 9 1.3065 !J 8+=P $7 $J $7 !K 6 1.3066 !J 8+=P $7 $J $7 !K 2 1.3067 !J 8+=P $7 $J $7 !K 1, 3, 4, 5, 7 1.3068 !J 8+=P $7 $J $7 !K 1 1.3070 0UL# !& LdBj !& <q;] !& Bg9K $J $I 1, 3, 6 1.3072 O@M} !& $& $= !& 8m$j !& D{@5 $J $I 1, 3 1.3074 3XLd !& 3X2J 2, 7 1.3075 @b !& O@ 1, 3 1.3080 86M} !& 5,B’ !& <g5A $J $I 1, 2, 4, 5, 6, 7, 9 1.3081 J}K! 3, 4 1.3082 @)EY !& 47Nc 1 1.3083 8+Ev !& =‘Hw 1 1.3084 7W2h !& 0F 4, 5, 6 1.3101 8@8l 1, 2 1.3102 L> 2 1.3111 J8K! 2 1.3113 J8;z 3 1.3115 I= !& ?^ !& Ih !& <0 7 1.3122 DL?. 1, 2 1.3123 EAC# !& JsCN 4, 7 1.3131 CLOC 2 1.3133 2q5D !& O@5D 1, 2, 4 1.3135 8@O@ 1 1.3140 @k8@ !& H/I= 3 1.3151 =q$- 1 1.3153 5-L> $J $I 1 1.3154 J8>O 2 1.3155 J8=q 1 1.3160 J88% !& ?^=q 1 1.3161 652J=q !& 8EE5 !& =8 !& ?7J9;(;o 7 1.3162 <-=q !& L\O? !& Nq 2, 4 1.320 AO:n !& Cx=R 1 1.324 1i7‘ !& 1G2h 3, 4 1.330 J82= !& Nr;K !& IwB/ 1 1.3310 ?M@8 !& =KJ! 6 !J <!JG $X B3$/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 152 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.3312 =P=h?JB‘ 1 1.332 6PL3 !& O+F/ 3 1.3331 =; 9 1.336 :W57 !& <0 !& =!65E*9T0Y 1, 6 1.3371 N9 !& 9T3Z 1 1.3374 %9 %] !<%D 3, 4, 9 1.338 A{ $. 1 1.3400 5AL3 4 1.3401 8"Mx 1, 3 1.341 ?H>e 1, 2 1.345 3hF0 3 1.346 MQ;v 1 1.347 @.8y !& <:GT 1 1.3500 8r $o $j 2, 3 1.3501 Ah$$ 2 1.3510 =82q 1, 3, 5 1.3511 =P7g 4 1.3520 BPLL !& K, $l !& >7$- 4 1.3523 >R2p !& <~@{ 1, 5 1.3530 LsB+ 1 1.3531 8r>D 2, 3, 5, 8 1.3532 ;?@. !& 5vMF 1, 3, 5 1.3540 6(NO !& ;22C 4, 5 1.3551 6%Ah !& @oAh 1, 3, 5 1.356 96KI 1, 3, 5 1.357 >!GT 1, 2 1.360 ;YG[ !& @/<# !& 3WL? 5, 7 1.3611 :[H= 1, 2 1.3612 7: 1 1.362 @_N) !& 1?1D 1, 2, 3 1.363 ?M;v 8, 12 1.3640 650i 4 1.365 5_8n !& @$OC 1, 3 1.366 @A5a 2 1.367 L?Na !& @)Ls 2, 10, 12 1.3682 >^H3 1 1.3701 =jM- 1, 5 1.3710 7P:Q !& <};Y 1, 6 1.3721 ;qK\ !& 6bA, 8 !J <!JG $X B3$/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 153 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.373 2A3J !& HqMQ 8 1.374 5kM? !& NA6b !& Mx;R 3 1.375 B;F@ 4 1.3761 GdGc 1 1.378 B_<Z 3 1.3802 ;:6H !& @8;: 1, 2 1.3822 EZLZ 1, 7 1.3830 1?M" !& 8rDL 1 1.3832 =PHG !& 6=9T 1, 2, 8 1.3852 ;HMQ 3 1.386 @=B$ !& 2YB$$j 1 1.402 ;:J* 1 1.404 2_J> 1, 3 1.410 ;q:‘ 2 1.411 ;f 1 1.4150 NX !& <V !& K@ !& 4I $J $I 2, 3 1.4153 $P $M !& @r !& %- !< $J $I 3 1.4161 LV 1 1.4200 0aNA !& LJ !& Hi !& ;e 5 1.423 2<Ce !& 1)?% !& %: %\%s !&%3 !< %H $J $I 7 1.424 B5 !& 6^ !& ?H:" !& %] %1%C %H $J $I 2 1.4251 %M %/ %? %$ !& BS !& <jB^ !& 7$2< $J $I 3 1.4320 JF !& 9G !& >.G~J4 $J $I 2 1.440 =;5o 4, 8, 9 1.441 2H20 4, 10 1.443 $X$d!& O-2< !& >2 $J $I 1 1.4511 $S $s !& D[ !& ;. !& A7 $J $I 10 1.452 ?)4o 3 1.4550 ?OJ* 2 1.457 $*$b $A$c $J $I 2, 3, 18 1.458 I8<1 3, 8 1.461 6@ !& %l %s %: 1 1.462 EE5$5!6q 1 1.463 5!3# 1, 2, 3 1.465 >h$jJ* !J N&>e !K 3, 8, 9 1.470 CON‘ !J EZCOMxMQ !K 1, 10, 12, 13, 14 1.471 F;O) !& 66 1, 4, 5, 6, 13 1.472 $=$N B> $N EZLZ;\@_ 4, 6, 14 1.502 ?’ 1, 6 !J <!JG $X B3$/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 154 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.510 <+A3 !& J*BN !& J*<A 1 1.514 E7:R 4 1.5150 5$>] 7 1.5151 Iw 1 1.5152 1@ 9 1.520 1’Ch !& 6u 3 1.521 E7BN 2 1.523 CO 2 1.524 CO7A !& ;3Ln 1, 5, 10, 13 1.525 @n !& 8P 1, 10, 14 1.526 3$ !& Eg 1, 3, 6, 7, 8, 9, 11, 14 1.528 COBS 1 1.552 ?"J*L> 20, 27 1.553 ;^ !& MU !& 2V $J $I 5, 13 1.564 5{ 2 1.571 F, !& L\I! !& 4i 5, 12 1.573 <jB- !& ;X 14 1.577 7l !& 9& !& N^ !& 4@ !& G" $J $I 10 1.581 @8;‘ !& @8 3, 10 1.582 ;‘ 6 1.586 ;MI4;MIB 11 3.100 $3 $=$" $I 13 3.114 $5 $J $,$i 1 3.120 :_IT:_ 2 3.131 IaDL !& HsK^ 1 3.132 FCJL !& 0[MM 2 3.167 Mb !& <! 1 3.182 4] $$!& J? $?$$!& 9S $i $$!& $^$C$9 $0 !& ?eJ? $J $I 2 3.1920 D9$$ !& 9-$$ 4 3.1921 8|$$ !& B@$$ !& Bg$-$$ 3, 4 3.198 $R $H $j!&$_ $s$J 4 3.304 $+ $7 $3 $$!& $*$m $+ 4 3.330 IwB/ 3 Hs<}O?8l #I#C , #O#B , #S#A , $4 $m , $=$N $b $N , $E $/ $j , $UF, , $Y$j , %" %$ %9 %" %j !< %J , %" %$ %i %s %I , %" %8 %" Bg2q , %$ %k %/!< %D %/ , %$ %s %?%A%’ %s%8 , %& %$ %s %0 , %-%c %s %Q %9 , %. %c %i%j !< , %3 %s%P %$ %s %I , %5 %$ %I , %7%" %H%k , %7 %g %C %W , %8 %c %: %^ %s , %9 %? %8%" %‘ , %9 %Z!<%9 %7 %c %H %k , %9 %]!< %/%9 %^ %s , %9 %] !< %D %; %s %?!< , %; %_ %J !< , %? !< %_ %J %k , %D%" !< , %F %K %9 %3 !< %H , %G !<%?%Y !< %9 , %J %$ %s , %K%e !< %? %& %s , %N !< %^ %k %R %k , %U %) !< %i%‘ , %X %j , %^%9 %3%_ , %b!< %? !< %7 %g !< , %f!< !J <!JG $X B3$/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 155 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn %9 , %j%9 %H , %k !< %H , 0BJ] , 0BJ] M} , 1X EA , 2qGI , 2s $j , 3$ 0h , 3$J< CD , 3+2q <0 , 30Aj !& B"Aj2q5D , 30Aj2qCL , 3F;f , 3K<B83 , 3X7]0w , 4D >L , 4J:[ , 4QG0O@ , 5e 3& , 6%5; >l , 6%NX>l , 6&OB9q , 66>e , 6hFb , 6hLr=j , 73;J Na41 , 78 , 7P:Q3& , 7Y Hw Bb , 7z@_ Aj , 8&5f =j , 8)7Y , 8)Fb , 8| @8G/ 6b 2q4[ , 9b:[ , 9g J[ , 9q@G 6I , :) CL2q , :FA*5s , :n$j , ;0 9q , ;3$m $/ , ;:JF , ;T0h , ;Y E9D9 , ;vL3 6I , ;vL3Am D9 , <B 83@~ , <g F3 , <h0z =j , =#CN ;v , =t 8l , >I8u 72 , >L , >YDn ;vL3 =j , >e$j @~ , >h MQ<V , ?/96 , ?35D2q , ?744@~ , ?7K! , ?J96 , ?XFb , ?eKsIB , @8BVD4:: , @>4_ , @> 8} , @W , @W CO , @Z$jJx $7 , @h?J9q , A*4I , A*5s6h , A*<j8" , A4 0h , A49q%M%C %H , AaHG , AmNN;v4[ , B.F; , B4 , BG@~ , BN0i4[ , Bg %j !< %0 , Bg3X1! , Bg;H4[ , Bg <R , Bg?L :R , BgCO?L , BgEg , CO2<39 , Cf 2Z39 , Cs<V >l , D#<K , E8<(>l , EE , ETN) 9b , El5~ K\<R , FCA\ It , FCGI0w , Fn=p , G/2q , Ht9T >l , I\7Y , I\D# , I\Fb , IpF; 4[ , It 2q , I{<s Aj , J!;c 2q4[ , J[ 8n;N 2q , J|Aw 6I , KLC< , K\2q 5D , K\9A , K| Gn , Lg @W , M=;;0Q , M};v2q , N1J] , N5GO , N><R , NN;v4[ , OBJ? !J 0J>e !K

IUO? !’ ;~AjL>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 156 ;~AjL>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.100 $3 $=$" $I 4 1.104 K\BN 8 1.1101 Ey5i!&7ONs 2 1.1111 K\ 1 1.1112 0x2L 3 1.1113 M}M3!&L\E*!&>Z5r 1, 2 1.1520 2aDx!&7PO) 3 1.160 0LCV !& COE@ !& >l9g 4 1.1610 ;~4V 1, 3, 4 1.1612 ;~9o 1, 2, 4 1.1613 KhF|!&J?@8 1, 2, 3, 6 1.1620 4|4V 1, 2, 4 1.1621 1J5W!&0l@8 3 1.1622 G/G[ 3 1.1623 ;~Be 1, 2, 5 1.1624 5(@a 2, 3, 5 1.1630 G/ 1, 2 1.1631 @a!&@aF| 1 1.1632 7n 1 1.1633 =5!&=5F| 2 1.1634 F| 1, 3 1.1635 D+HU 1, 2, 3, 5 1.1641 8=:_ 1, 2 1.1642 2a5n 1, 2, 4 1.1643 L$Mh 1, 3, 4 1.1651 =*;O 2, 3, 6 1.1652 ESCf!&@9$j!&<! $. 1 1.1670 A08e 1, 3, 5 1.1671 Mb!&8eF|!&EvLL $J $I 1, 2, 4 1.1700 6u4V!&>l=j 4 1.1720 HO0O!&@J!&@W 1, 6 1.1730 J}8~!& $?$F$h$3 1 1.1731 J}LL!&J}3Q 1 1.1741 >e2< 1 1.1742 Cf!& $+ $_!& $7 $b!& D:!&$9$_ 1, 2 1.176 A08e !& 4V !& C< 1, 6, 8 !J <!JG $X B3 $/ !K

IUO? !’ ;~AjL>;l<-=q3:EvJ,N‘HV9f0lMw !J 5lJ,N‘8lWCI= !K 157 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.1770 Fb30 1, 2 1.1950 0lFs;0 7, 11, 14 1.1960 C10L 2 1.1961 1_ !& <\ !& DZ !& 9g !& Lh $J $I 2 1.1962 G/ !& ;~ !&%o%C %H !& GONO $J $I 1 1.1963 3d !& A0 $J $I 1 1.1980 0lHL !& A4BN !& ItJ, 2 1.1981 !J 8+=P $7 $J $7 !K 7 1.199 DxEY !& 8BEY 1, 3, 4 1.259 8DM-COL> 1 1.264 ;vL3=j !& ;T>l !& 1X $J $I 1 1.3001 463P 1 1.3004 46>p !& 5$J, 5 1.3062 !J 8+=P $7 $J $7 !K 6 1.3081 J}K! 3 1.375 B;F@ 1 1.434 2[;R 6 1.443 $X$d!& O-2< !& >2 $J $I 1 1.471 F;O) !& 66 6 1.510 <+A3 !& J*BN !& J*<A 5 1.521 E7BN 2, 3, 5 3.100 $3 $=$" $I 1, 9, 13 3.114 $5 $J $,$i 1, 2 3.120 :_IT:_ 2 3.130 HK4J 1 3.131 IaDL !& HsK^ 2 3.133 NIITNI !& E,ITE, 1 3.160 ;~ 1 3.162 0lEY $K !& :F $S !& KhEY $J $I 7 3.164 2a8=L$ 5 3.165 $^ $@ !&$b $& !&$b $C $H!& $^ $? 12 3.167 Mb !& <! 1 3.1921 8|$$ !& B@$$ !& Bg$-$$ 4 Hs<}O?8l $& $( , $& $A , $+ $o $j , $3 $s $I , $=$N 8e , $? $S , $H $- , $J$+ , $^ $( , $f$( , 0Y , 0l 9q , 0l>O , 0l D. , 0l H/ , 0l Jb , 0l M< , 7nHf , :" , :r 2F , ;K>e , @$3& 0l , A4 F| , Cf 4| , D9G/ , E_4| , FCCJ , F|F| !J 0J>e !K

IUO? !’ ?MJ*L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 158 ?MJ*L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.1000 $3 $=$" $I 7 1.1040 K\BN 9, 10, 12, 15 1.1113 M}M3!&L\E*!&>Z5r 8 1.1131 O"Mm!&O"7k 7A 1.1300 MMAj 2 1.1310 Iw!&4Q!&;Q 4 1.1401 CFNO!&F0NO!&05NO $J $I 2B 1.1622 G/G[ 1 1.1960 C10L 48, 53, 65 1.2000 $o $l !&$J $l !& $+ $l 2, 5 1.2010 <+B> 2, 4 1.2020 ?M4V 1, 6, 7 1.2030 ?@J)!&@:Nn 13 1.2040 CK=w 2 1.2050 O7>/ 4A, 7, 8 1.2100 2HB2 6 1.2110 IWIX 2 1.2120 ?F!&@hAD 2 1.2130 ;R!&;RB9 1, 9 1.2200 Aj<j!&Cg4V 8 1.2210 M’!& $J $8 $_ 1 1.2220 <g5R 2 1.2301 9qL1!&=;L1 3, 4 1.2320 7/<g 5 1.2330 <R2q3,AX 3 1.2340 ?MJ* 1, 2, 4, 6, 22, 34, 36, 39, 51, 58 1.2400 @.0w!&?& 1, 2, 3, 5, 6, 7, 10 1.2410 @lLgE*!&5;=QE*?&6H 2, 5, 6, 7, 11, 15, 25, 27 1.2411 ;YG[E*!&4IM}E*!&=q5-E*?&6H 1, 2, 4, 5, 7, 9, 11, 13 1.2412 HNGd $J $I 1 1.2415 1?M" 1A, 2 1.2416 @8;:9)Dx 2 1.2420 73?M 1, 2, 6 1.2430 D9 1, 2, 3, 4, 5, 7, 9, 10, 12, 13, 14 !J <!JG $X B3 $/ !K

IUO? !’ ?MJ*L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 159 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.2440 AjBPE*CO0L 1, 9, 14 1.2450 NW;~E*CO0L !J Lr !& Lr0w !K 1, 5 1.2451 NW;~E*CO0L !J :n<T !& ;E<j !& <gLr !& 4Q5R $J $I !K 1, 2, 3, 6 1.2452 NW;~E*CO0L !J Ho9p !&Cg?M !&?3H= !&;H<T !&;}<g $J $I !K 1, 6, 8, 12 1.2510 2H 2 1.2650 E9 !& N94[ !& IB1! !& 7‘>l $J $I 1 1.3081 J}K! 1, 2 1.3102 L> 5 1.3151 =q$- 4 1.3220 H~=Q 11 1.3374 %9 %] !<%D 1 1.3400 5AL3 9 1.3430 9T0Y 10 1.3440 <B9T !& HH:a 1 1.3640 650i 5 1.3800 ;E;v 6 1.4400 =;5o 1 1.4470 2H6q 14 1.5500 @8 3 1.5730 <jB- !& ;X 2 1.5800 @8L? 1 1.5810 @8;‘ !& @8 1 3.1000 $3 $=$" $I 19 3.1120 Aj8_ !& 0[F1 2, 14 Hs<}O?8l $5 $^ , %G %# !< %i !< , 44;v D9 , 4Q 8w5R , 4X 78<T , 7P83 <T , 8!;v @5 , 9b EyJ[ L341 , :4 , =q 5- D9 , >c 32 <T , AH 0w , Am =q 5- , Am L3 ?3 5D 41 , D4 :: 41 , DL ;: Aj , Hk =q 41 , I{Am:[ , O+Aj !J 0J>e !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 160 >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.1000 $3 $=$" $I 12 1.1010 ;vJA 7 1.1020 ;v9‘ 1 1.1030 ??!&<B 6 1.1040 K\BN 2, 17 1.1100 N‘!&Nc 1, 7, 12 1.1101 Ey5i!&7ONs 1, 2, 9, 15 1.1110 4X78 1, 2 1.1112 0x2L 9 1.1210 =P8= 3 1.1211 I|3h!&A0C{!&6=K4 1, 6 1.1220 3NN) 1, 2 1.1240 B8:_ 6, 8 1.1251 =|5n 7, 11 1.1300 MMAj 5, 6 1.1301 >p@* 2 1.1310 Iw!&4Q!&;Q 1, 13 1.1320 FbMF!&AH?% 1, 4, 6, 7 1.1330 @-<A 4 1.1341 D4@a 1, 2 1.1400 NO 3B 1.1401 CFNO!&F0NO!&05NO $J $I 4 1.1402 J*NO!&8"NO!&BNNO $J $I 1A 1.1501 JQ2= 1, 5 1.1502 F12=!&6/2= $J $I 1 1.1504 2~?7 1 1.1505 3+;O!&=*N; 2, 7 1.1510 F0$- 4 1.1520 2aDx!&7PO) 3, 4A, 7 1.1521 0\F0!&H/Ce 6 1.1524 DL2a!&Ia5Z $J $I 1 1.1525 F3$-!&DI$$!&F( $2 $J $I 4 1.1526 ?JB‘ 3 1.1528 1}I| 2, 7, 9 1.1530 =PF~$j 2, 4, 7, 8, 18 1.1550 N%9g!&=89g 2, 3, 10 !J <!JG $X B3 $/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 161 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.1551 E}0l !& AH9g $; 4 1.1552 J,N% !& J,;6 1, 2 1.1563 ;_ $a!& KI $. !& K8 $2 !& BGGK $J $I 5, 13 1.1571 ;I $7 !& @Z$j !& :o$j 7 1.1572 GK2u 8 1.1582 ?-=L 6 1.1600 0LCV !& COE@ !& >l9g 3, 4, 7 1.1610 ;~4V 1, 4, 6 1.1611 ;~5! 3, 4, 8 1.1620 4|4V 2 1.1623 ;~Be 1, 12 1.1630 G/ 3 1.1633 =5 !& =5F| 3 1.1634 F| 1, 6 1.1635 D+HU 2 1.1642 2a5n 2 1.1643 L$Mh 2 1.1650 =g=x 4, 8, 9, 10, 12 1.1651 =*;O 4, 14 1.1652 ESCf !& @9$j !& <! $. 1, 1A, 2, 4A, 8 1.1670 A08e 1 1.1700 6u4V !& >l=j 9, 10, 11, 12, 18, 19, 21A 1.1710 E@ !& L\ !& 5v 1, 4, 14, 17, 21 1.1720 HO0O !& @J !& @W 1, 2, 4, 5, 6, 7, 8, 9, 14, 17, 18, 25, 27, 28 1.1721 6- 2 1.1730 J}8~ !&$?$F$h $3 1, 2, 3, 14 1.1731 J}LL !& J}3Q 5, 9, 16, 20, 21 1.1740 :81& 5 1.1741 >e2< 1, 8, 9, 17 1.1742 Cf !& $+ $_!& $7 $b!& D: !&$9$_ 1, 3, 4, 5, 9, 12, 13, 14, 18 1.1750 LL !& B& !& I=N" 1, 8, 12, 13 1.1760 A08e !& 4V !& C< 1, 3, 8, 10, 12 1.1770 Fb30 1, 2, 3, 4, 6, 8, 11 1.1780 $U$A !&$= $P !& $^ $o $j!& 1h$$ 8, 9, 11, 13, 14, 18 1.1800 7A !& 7? !& ;Q !& 9= $( 3, 12, 13 1.1810 E@ !& @~ 2, 12, 20 !J <!JG $X B3$/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 162 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.1820 3Q !& 1_ !& ;03Q7A $J $I 8A, 14 1.1830 6L !& 1zFL !& $& $:!& $7 $o$J $I 6 1.1840 7j !& 8} 1, 4 1.1860 B+ !& JR !& Ns !& $o $/ 13 1.1910 ?t 4, 8 1.1911 CM !& 3[ 4 1.1920 D9C; !& 9-69 4 1.1930 3QEY !& 7Z=E !& 4(CH $J $I 8 1.1950 0lFs;0 26, 36 1.1951 B?>/ 9 1.1960 C10L 1, 3, 7, 10, 13, 14, 17, 22, 27, 28, 30, 43, 45, 49, 50A, 51, 52, 54, 55, 57, 59, 61, 63, 64, 71 1.1963 3d !& A0 $J $I 2 1.1970 OB !& :9 !& Hf !& N( $J $I 1, 2, 4, 12 1.1980 0lHL !& A4BN !& ItJ, 2, 7, 11, 20 1.1981 72 !& AH !& BP 3, 4, 9, 10, 16 1.1990 DxEY !& 8BEY 1, 7 1.2050 O7>/ 4 1.2100 2HB2 1 1.2200 Aj<j !& Cg4V 1, 5, 7 1.2301 9qL1 !& =;L1 1, 2, 5 1.2310 ?ML1 2, 3 1.2320 7/<g 3 1.2330 <R2q3,AX 4, 7 1.2340 ?MJ* 7, 32 1.2410 @lLgE* !& 5;=QE*?&6H 13, 28 1.2416 @8;:9)Dx 1, 6 1.2418 %5!< %S %9 11 1.2420 73?M 4 1.2440 AjBPE*CO0L 13 1.2450 NW;~E*CO0L !J Lr !& Lr0w !K 4 1.2451 NW;~E*CO0L !J :n<T !& ;E<j !& <gLr !& 4Q5R $J $I !K 4 1.2452 NW;~E*CO0L !J Ho9p !&Cg?M !&?3H= !&;H<T !&;}<g $J $I !K 11, 14 1.2510 2H 1 1.2520 6?N$ 2 1.2530 9q 1, 3, 4, 5, 6, 7 !J <!JG $X B3$/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 163 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.2540 ET;T !& =8Mn 1, 2, 3, 4, 6, 8 1.2550 @/<#E*6h2h 1, 4, 5 1.2590 8DM-COL> 1, 1A, 4 1.2600 <R2q 1 1.2610 <R2qJ,Ln 1, 6, 7, 9, 10 1.2620 8=>l 1, 2A, 3, 3A, 4 1.2630 <R;{ !& 3X9; 1, 2, 8, 9, 10, 12, 14, 14A 1.2640 ;vL3=j !& ;T>l !& 1X $J $I 1, 2, 3, 4, 5, 6, 7 1.2650 E9 !& N94[ !& IB1! !& 7‘>l $J $I 2, 3, 14, 17, 20, 22, 23, 24 1.2660 Bp !& =I !& 65<< $J $I 1, 2, 6, 7, 8 1.2700 5!4X 1, 3, 4 1.2710 @/I\5!4X 1, 2, 3, 5, 6, 7 1.2720 8x6&5!4X 1, 2, 3, 4 1.2730 5D2q 1, 2 1.2740 73 1, 2, 6 1.2800 F1LA !& CDBN 1, 2, 8, 10, 11, 12, 14 1.2810 %/ %i %9 1 1.3004 46>p !& 5$J, 8 1.3021 BP?M46>p !J 7I0U !& ?.Mj $J $I !K 11 1.3042 M_K> !& 4|BT $J $I 1 1.3045 0U;V 2 1.3046 @? !& FA !& 5A !& ?. !& 28 $J $I 4 1.3047 ?.6D !& =!65 5 1.3050 N}=, !& $^ $M!& 3X=, 1, 5, 6 1.3051 =,47 !& 5-21 !& 5-G0 6 1.3061 ;W9M !& 46A[ !& 5?$$ 13, 14 1.3062 Cm0U !& G’<1 !& N;2r 8, 12 1.3063 Hf3S !& 6hJL !& A*Br !& ;29M 5, 11, 12, 19 1.3065 8&5f !& <B83 !& D4:: !& 8!:: $J $I 4, 7, 8 1.3067 2r7h !& 7hDj !&$- $^$j 2, 3, 5, 6, 7, 9 1.3068 >5G’ !& 9NDj $J $I 1 1.3070 0UL# !& LdBj !& <q;] !& Bg9K $J $I 1, 5, 9, 13 1.3072 O@M} !& $& $= !& 8m$j !& D{@5 $J $I 1, 2 1.3074 3XLd !& 3X2J 2, 7, 10 1.3075 @b !& O@ 1, 3, 5, 6 1.3080 86M} !& 5,B’ !& <g5A 2, 3, 3A, 4, 7, 8, 9A, 12 !J <!JG $X B3$/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 164 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.3081 J}K! 4, 6 1.3082 @)EY !& 47Nc 1 1.3084 7W2h !& 0F 8, 9, 10, 11, 12 1.3101 8@8l 1 1.3102 L> 4 1.3111 J8K! 3, 5 1.3113 J8;z 9 1.3115 I= !& ?^ !& Ih !& <0 1, 9 1.3120 H/8@ !& D@L[ 14 1.3122 DL?. 2, 5, 6 1.3123 EAC# !& JsCN 5, 10, 11 1.3131 CLOC 4 1.3132 LdEz 4 1.3133 2q5D !& O@5D 1, 2, 4 1.3135 8@O@ 1, 5 1.3140 @k8@ !& H/I= 1 1.3151 =q$- 1 1.3153 5-L> $J $I 1 1.3154 J8>O 1 1.3155 J8=q 1 1.3160 J88% !& ?^=q 1 1.3161 652J=q !& 8EE5 !& =8 !& ?7J9;(;o 14, 16 1.3162 <-=q !& L\O? !& Nq 5, 12 1.3200 AO:n !& Cx=R 5 1.3220 H~=Q 10 1.3240 1i7‘ !& 1G2h 3, 4 1.3300 J82= !& Nr;K !& IwB/ 1 1.3310 ?M@8 !& 2RJ! 3, 9, 10, 12 1.3312 =P=h?JB‘ 1A 1.3320 6PL3 !& O+F/ 3 1.3331 =; 16 1.3340 3X;v !& J<;v 4 1.3360 :W57 !& <0 !& =!65E*9T0Y 15 1.3371 N9 !& 9T3Z 1 1.3374 %9 %] !<%D 3, 4A, 9 1.3380 A{ $. 1 1.3390 ?H?6$j 1 1.3391 N)$A5o 0A 1.3393 <j $N F0:n 1 !J <!JG $X B3$/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 165 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.3400 5AL3 8 1.3401 8"Mx 1, 3B 1.3410 ?H>e 1, 3 1.3440 <B9T !& HH:a 4 1.3450 3hF0 4 1.3460 MQ;v 1 1.3470 @.8y !& <:GT 1 1.3500 8r $o $j 1, 2, 3 1.3501 Ah$$ 2 1.3510 =82q 1, 2, 3, 4, 5, 7 1.3511 =P7g 1, 2 1.3520 BPLL !& K, $l !& >7$- 6 1.3522 != 1, 5 1.3530 LsB+ 5 1.3531 8r>D 3, 6 1.3532 ;?@. !& 5vMF 1, 4, 8A 1.3540 6(NO !& ;22C 5, 7A 1.3542 6%Ah 4 1.3551 @oAh 1, 6 1.3560 96KI 1, 5, 9, 12 1.3570 >!GT 2 1.3580 73;v 8 1.3600 ;YG[ !& @/<# !& 3WL?<#Mp 9, 13, 14 1.3610 9qL3 2 1.3611 :[H= 1, 3 1.3612 7: 1 1.3620 @_N) !& 1?1D 1, 2, 3 1.3630 ?M;v 12, 18 1.3650 5_8n !& @$OC 1, 8 1.3660 @A5a 2A, 4 1.3670 L?Na !& @)Ls 3, 17, 22, 25, 26 1.3682 >^H3 1A, 5 1.3701 =jM- 1, 10, 13 1.3710 7P:Q !& <};Y 1, 4, 16 1.3721 ;qK\ !& 6bA, 6, 18 1.3730 2A3J !& HqMQ 12 1.3740 5kM? !& NA6b !& Mx;R 10 1.3750 B;F@ 9 1.3761 GdGc 1 !J <!JG $X B3$/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 166 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.3780 B_<Z 5 1.3801 ;:6H 1 1.3802 @8;: 2 1.3822 7z@_ !& EZLZ 1, 10 1.3823 7zC[ 2 1.3830 1?M" !& 8rDL !& DL?. 2, 9 1.3832 =PHG !& J|Aw !& 6=9T 1, 5, 8, 9, 12, 15 1.3850 @_Hw !& :n6H !& <jEv $F!& =hM} 18 1.3852 ;HMQ 5 1.3860 @=B$ !& 2YB$$j 3 1.4010 ;}J* !& GdJ* !&$_$d $2 $J $I 9 1.4020 ;:J* 5 1.4040 2_J> 1, 4 1.4100 ;q:‘ 4 1.4110 ;f 1 1.4150 NX !& <V !& K@ !& 4I $J $I 2, 4, 5, 8 1.4153 $P $M !& @r !& %- !< $J $I 7 1.4154 7? 1 1.4160 %3 !< %I !&$J$o!& 9K $J $I 1 1.4161 LV 1 1.4200 0aNA !& LJ !& Hi !& ;e 5 1.4230 2<Ce !& 1)?% !& %: %\%s !&%3 !< %H $J $I 10, 11 1.4240 B5 !& 6^ !& ?H:" !& %] %1%C %H $J $I 6 1.4251 %M %/ %? %$ !& BS !& <jB^ !& 7$2< $J $I 5 1.4320 JF !& 9G !& >.G~J4 $J $I 2 1.4323 $5 $+$J !& 3o@a !& Fy 4 1.4400 =;5o 6, 7, 10, 12, 14 1.4410 2H20 7, 9, 11, 12, 13, 15, 17 1.4430 $X$d!& O-2< !& >2 $J $I 1, 2, 19 1.4450 C* !& 8MC* !& Bf !& CE $J $I 6 1.4511 $S $s !& D[ !& ;. !& A7 $J $I 14 1.4520 ?)4o 3 1.4570 $*$b$A$c $J $I 2, 5, 28 1.4580 I8<1 4, 6, 13 1.4610 6@ !& %l %s %: 1 1.4620 EE5$5!6q !& AuCV 3, 13 1.4630 @_Hw !& 5!3# 2, 4, 7, 9 1.4650 >h$jJ* !J N&>e !K 3, 8, 14, 15, 17 !J <!JG $X B3$/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 167 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.4660 >h$jJ* !J 3$>e !K 2 1.4670 >h$jJ* !J 6uCf !& 1’Ch !K 3 1.4700 CON‘ !J EZCOMxMQ !K 2, 19, 22, 24, 25, 26, 27 1.4710 F;O) !& 66 1, 9, 10, 12, 15, 19, 25 1.4720 $=$N B> $N EZLZ;\@_ 9, 11, 12, 13 1.5010 8w 9 1.5020 ?’ 2 1.5100 <+A3 !& J*BN !& J*<A 2 1.5140 E7:R 4 1.5150 5$>] 9 1.5151 Iw 2 1.5200 1’Ch !& 6u 4 1.5210 E7BN 2 1.5230 CO 1, 3 1.5240 CO7A !& ;3Ln 2, 3, 13 1.5250 @n !& 8P 1, 14, 17 1.5260 3$ !& Eg 1, 4, 5, 9, 12, 13, 14, 15, 19, 22 1.5280 COBS 1 1.5500 @8 11 1.5520 ?"J*L> 26 1.5530 ;^ !& MU !& 2V $J $I 10, 23 1.5640 5{ 4 1.5710 F, !& L\I! !& 4i 11, 30 1.5730 <jB- !& ;X 30 1.5740 Kl !& 6Z !& ?@7P !& FbB! 1, 5 1.5770 7l !& 9& !& N^ !& 4@ !& G" $J $I 14 1.5810 @8;‘ !& @8 3, 21 1.5820 ;‘ 12 1.5850 IB5$ 14 1.5860 ;MI4;MIB 14 3.1000 $3 $=$" $I 8 3.1120 Aj8_ !& 0[F1 10A, 11 3.1320 FCJL !& 0[MM 3 3.1610 $9 $0 !& <!Bh $K$J $I 4, 5B 3.1640 2a8=L$ 14 3.1670 Mb !& <! 2, 3 !J <!JG $X B3$/ !K

IUO? !’ >l=j !& AH?%L>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 168 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 3.1710 AjBPE*0LCV 7A, 9 3.1920 D9$$ !& 9-$$ 5 3.1921 8|$$ !& B@$$ !& Bg$-$$ 3, 4, 5 3.1950 B?$$ !& >/ $J $$ 2 3.1980 $R $H $j!&$_ $s$J 5 3.1992 $*$h$= !& $+ $D $, $D!& :G$b !&$b $C $H 2, 13 3.3040 $+ $7 $3 $$!& $*$m $+ 13 3.3100 $3$H $P 1 3.3300 IwB/ 8 3.3470 G.?4 !& EXNO 2 3.3700 7P:Q 6 Hs<}O?8l #S #A , $" $F , $+ $< , $4 $m , $E $/$j , $J $7 , $U F, , $Y $j , $b $N , %" %$%9 %" %j!< %J , %" %$ %i %s %I , %" %8%" Bg2q , %$ %k %/ !< %D%/ , %$ %s %? %A %’ %s%8 , %- %c %s %Q %9 , %3 %s %P %$ %s %I , %7 %" %H %k , %8 %c%: %^ %s , %9 %] !<%D%; %s %? !< , %G !<%?%Y !< %9 , %N !< %^ %k%R %k , %U %) !< %i%‘ , %X %j , %b!< %? !< %7 %g !< , %f!<%9 , 0BJ] M} , 0Q , 2b , 2qGI , 3$J<CD , 3+2q<0 , 30Aj !& B"Aj2q5D , 30Aj2qCL , 3F ;f , 3X7]0w , 4J:[ , 6% NX >l , 66 >e , 6h Fb , 7Y Hw Bb , 7z @_ Aj , 8) Fb , 8| @8 G/ 6b 2q 4[ , 9q @G 6I , :F A* 5s , ;3$m $/ , ;T 0h , ;Y E9 D9 , ;v L3 Am D9 , <B 83 @~ , =# CN ;v , =t 8l , >L , >Y Dn ;v L3 =j , ?XFb , @8BVD4:: , @WCO , @Z $j Jx $7 , A49q %M%C %H , AaHG , B.F; , BN0i4[ , Bg %j !< %0 , BgCO?L , BgEg , CO2< 39 , Cf2Z39 , E8<(>l , EE , ET N)9b , El5~ K\<R , FCA\ It , FCGI0w , Fn=p , G/2q , I\7Y , I\Fb , IpF;4[ , I{<sAj , J!;c 2q4[ , J? , JB $_ , J[8n ;N2q , K\9A , M=;;0Q , Mu , M};v2q , N5GO , N><R !J 0J>e !K

IUO? !’ ;~AjL>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 169 ;~AjL>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.1000 $3 $=$" $I 8, 10, 12 1.1101 Ey5i!&7ONs 2, 5 1.1110 4X78 2 1.1111 K\ 3 1.1112 0x2L 7, 9 1.1113 M}M3!&L\E*!&>Z5r 2, 6 1.1300 MMAj 1 1.1520 2aDx!&7PO) 8 1.1524 DL2a!&Ia5Z $J $I 1 1.1527 >e$j2<$j 7 1.1528 1}I| 9 1.1600 0LCV!&COE@!&>l9g 1, 4 1.1610 ;~4V 1, 4, 6, 7 1.1611 ;~5! 4, 10 1.1612 ;~9o 1, 2, 3, 5, 7 1.1613 KhF|!&J?@8 1, 4, 5, 6, 10, 12 1.1620 4|4V 1, 2, 7, 8 1.1621 1J5W!&0l@8 3 1.1622 G/G[ 6 1.1623 ;~Be 1, 6, 10 1.1624 5(@a 4, 5, 7 1.1630 G/ 1, 2, 3 1.1631 @a!&@aF| 1 1.1632 7n 1 1.1633 =5!&=5F| 3 1.1634 F| 1, 10 1.1635 D+HU 1, 2, 3, 4, 6, 12, 13, 17 1.1641 8=:_ 1, 2, 4 1.1642 2a5n 1, 2, 5, 6, 7 1.1643 L$Mh 1, 2, 3, 5, 6, 7 1.1650 =g=x 8 1.1651 =*;O 2, 3, 4, 12, 15 1.1652 ESCf!&@9$j!&<! $. 1, 1A, 2, 3, 4, 4A, 7, 8, 9 1.1670 A08e 1, 3, 4, 6 !J <!JG $X B3 $/ !K

IUO? !’ ;~AjL>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 170 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.1671 Mb !& 8eF| !& EvLL $J $I 1, 3, 5, 6 1.1700 6u4V !& >l=j 11, 15 1.1720 HO0O !& @J !& @W 1, 2 1.1730 J}8~ !&$?$F$h $3 1 1.1731 J}LL !& J}3Q 1 1.1740 :81& 5 1.1741 >e2< 1 1.1742 Cf !& $+ $_!& $7 $b!& D: !&$9$_ 1, 5, 9 1.1760 A08e !& 4V !& C< 1, 8, 10, 13, 14 1.1770 Fb30 2, 3, 6 1.1780 $U$A !&$= $P !& $^ $o $j!& 1h$$ 3, 13 1.1820 3Q !& 1_ !& ;03Q7A $J $I 14 1.1950 0lFs;0 33, 36 1.1951 B?>/ 12 1.1960 C10L 7, 11, 12, 13, 14, 17, 27, 28, 35, 40, 51, 59, 71 1.1963 3d !& A0 $J $I 2 1.1980 0lHL !& A4BN !& ItJ, 2, 7 1.1981 72 !& AH !& BP 16 1.1990 DxEY !& 8BEY 1, 7, 10 1.2010 <+B> 7 1.2020 ?M4V 1 1.2100 2HB2 4 1.2200 Aj<j !& Cg4V 5 1.2530 9q 1 1.2590 8DM-COL> 1, 4 1.2640 ;vL3=j !& ;T>l !& 1X $J $I 1 1.2710 @/I\5!4X 1 1.3001 463P 1 1.3004 46>p !& 5$J, 5, 6 1.3031 @< 6 1.3046 @? !& FA !& 5A !& ?. !& 28 $J $I 4 1.3062 Cm0U !& G’<1 !& N;2r 8 1.3081 J}K! 4 1.3300 J82= !& Nr;K !& IwB/ 2 1.3310 ?M@8 !& 2RJ! 3 1.3360 :W57 !& <0 !& =!65E*9T0Y 18 1.3392 B- $N F0:n 2 !J <!JG $X B3$/ !K

IUO? !’ ;~AjL>;l<-=q3:EvJ,N‘HV9f0lMw !J ?7J,N‘8lWCI= !K 171 9‘L\HV9f 8+=P $7 3:EvJ,N‘CJMn 1.3721 ;qK\ !& 6bA, 2 1.3730 2A3J !& HqMQ 3 1.3750 B;F@ 1 1.4150 NX !& <V !& K@ !& 4I $J $I 6 1.4152 JA !& >s !&$X $i$J $I 9 1.4400 =;5o 1 1.4430 $X$d!& O-2< !& >2 $J $I 1 1.4710 F;O) !& 66 12 1.4720 $=$N B> $N EZLZ;\@_ 16 1.5010 8w 9 1.5100 <+A3 !& J*BN !& J*<A 9 1.5210 E7BN 2, 3, 5 1.5530 ;^ !& MU !& 2V $J $I 25 3.1000 $3 $=$" $I 1, 8, 12 3.1120 Aj8_ !& 0[F1 10A, 11, 12 3.1200 :_IT:_ 4 3.1310 IaDL !& HsK^ 3, 7A 3.1320 FCJL !& 0[MM 1 3.1600 ;~ 2, 22 3.1610 $9 $0 !& <!Bh $K$J $I 6A 3.1620 0lEY $K !& :F $S !& KhEY $J $I 11, 12 3.1640 2a8=L$ 7, 8, 9, 11A 3.1650 $^ $@ !& $b $& !&$b $C $H!& $^ $? 12, 24 3.1670 Mb !& <! 2, 3 3.1710 AjBPE*0LCV 9C 3.1921 8|$$ !& B@$$ !& Bg$-$$ 5 3.1980 $R $H $j!&$_ $s$J 13 3.1991 $/ $i $$!& $[ $I 2 3.1992 $*$h$= !& $+ $D $, $D!& :G$b !&$b $C $H 2, 16 3.3460 $_ $: $+$i !&$"$($F!&$L $1$L$1 10 4.1110 N_2C 8 4.3100 !L 4VEj !M 1 Hs<}O?8l $& $( , $+$o$j , $- $N $& , $3$H $7 , $? $S , $H$3$m , $J $+ , $O $8 $a , $f $( , 0Y , 0l>O , 0lD. , 0lH/ , 0lM< , 7nHf , :" , :r2F , Be !9 , Ev=i , H>G/ !J 0J>e !K