Bh 4 2s>pJs9)3XNX9V ( A04| ) ;qNA 2hA|=hM} $H <+A38@8l=hM} $N M;9g | \A n Inte gr ation of Natur al L anguage and Vision Pr o c essing towar ds an A gent-b ase d F utur e TV system" [3] $h $j | =$;N2]Dx 2 G/ 0f<j 0lO: � J?@. 7 G/ 6 7n 12 F| H/I= 1 $O $8 $a$K %" %a %j %+ $K $* $1 $k>pJs%9 !< %Q !<%O %$ %& %’ %$ 7W 2h $r ;O $a $H$9$kDL ?. %$ %s %U%i %9 %H %i %/ %A %c $N@0Hw $d !" %G %# %9 %W%l %$ I= <( G= NO !& 5- 21 G^ BN $N MFNL $J $I $N HtLvE* $J 8~>e $K $h$C $F <B8= $5 $l $k%^ %k%A %a %G %# %" ;~Be $N E~Mh $r 95 $( !" 2h A| !& 1G A| !& 2; @< !& J8 ;z Ns $J $I $N >pJs $r E}9g $7 $? %^ %k %A %a %G %# %"!& %G !<%?%Y!< %9 $K BP$9$k4X?4 $, 9b$^$j$D$D $" $k !# $7 $+ $7 !" 4{ B8 $N2hA| !& 1G A| %G !<%? %Y!< %9 $K $* $$ $F $O !" %G !<%? $N 8!:w $O %? %$ %H %k !& %8%c %s %k !& EP>l ?M J* $H$$$C $? $+$J$jBg;( GD $J %-!< $, ?6 $i $l $F$$ $k $N $_ $G$"$k !# 6a $$>-Mh !" J| Aw $N B? %A %c %s %M %k 2= $d !" G|Bg $J NL $N1GA| %G !<%? $N %G !<%? %Y!< %9 $G$"$k V OD %7 %9 %F%‘ $J $I $N EP >l $, M=A[ $5 $l $k $, !" $3$NDx EY $N %-!< $K$h$k8! :w $G $O MxMQ <T $, MW5a $9 $k %G !<%? $r 8!:w $9 $k $3 $H $O :$Fq $G$" $k !# $= $3 $G !" $h$jCN E* $J 8!:w $, MW5a $5 $l $k $3 $H $K$J $k !# $= $N $? $a $K $O !" $- $a :Y $+ $$ %- !< $NIUM? !& HVAH Fb MF $N9=B$>p Js $NCj=P !& MxMQ <T $H$N<+A3 $J %$ %s %? %U %’ !< %9 $J $I $, I,MW $K$J $k !# K\NX9V $G$O !" $=$N$h $& $J H/A[ $N 2< $K NHK J|Aw5;=Q8&5f=j $G 9T $J$o $l $F $$ $k !V agen t $K $h$kL$Mh7? TV %7 %9 %F %‘ !W $N 8&5f $r >R2p$9$k !# 2 agen t $K $h $kL$Mh7? TV %7 %9%F%‘ 35MW K\ O@ J8 $G $O agen t $K$h $k L$ Mh 7? TV %7 %9 %F %‘ (Agen t-based F uture TV system = AFTV ) $K $D$$ $F >R2p$9$k !# AFTV $G$O <+A38@8l=hM} (Natural Language Pro cessing = NLP ) $H 2hA| =hM} (Visual Pro cessing = VP ) $H $r AH $_ 9g $o$;$F !" ;kD0<T $N MW5a $K Ez $( $k $3$H $, $G $-$k !# $3 $N$h $& $J %7 %9 %F%‘ $r <B8= $9 $k $? $a $K $O !" HV AH Fb MF $NIA<L $r 6u4V $H ;~4V $NFs <! 85 $N >pJs $H $7 $F 5-=R $7 !" HVAHK\BN $H$H$b $K J|Aw$9$k !# 0l J} !" AFTV %b %G %k $H $H $b $K !" HVAHFb MF$N IA <L$N$?$a $N 5; =Q$b >R2p$9 $k !# $3 $N 5;=Q $K $b$d $O $j NLP $H VP $N M; 9g $, I,MW $H$J $k !# AFTV %7 %9 %F %‘ $K $* $1 $k VP $H NLP $H $N M; 9g $K $h $k8z2L $K 4X $7 $F$O !" agen t $H ;kD0<T $N $d$j $H$j$N F0:nNc $r DL $7 $F <($9 !# $= $7 $F !" :G 8e $K 4JC1 $K 8=:_ $N 5;=Q?e=‘$*$h $S 9M $( $i $l $k<BAuJ}K! $r 5DO@$9$k !# � EE5$9)3X@l96 EDCf ( 1Q ) 8&5f<< ; ide@mtl.t.u-tokyo.ac.jp 1

2.1 =x 6a G/ $N1G A| @8 @. 5; =Q $NHt Lv E* ?J Jb $K$h $j!" HDTV (High-De�nition TV system), B? %A %c %s %M %k J|Aw $d %3 %s %T %e !<%? >e $N %^ %k %A %a %G %# %"!& %" %W %j %1!< %7 %g %s$, <B8= $5 $l $D$D$" $k !# $3 $l$i$r GX7J $K !" KD Bg $J NL $* $h $S <oN‘ $NHV AH $r Ds6! $9 $k %G %# %8 %? %k J| Aw $, 6a $$>-Mh <B 8= $5 $l $k $@ $m $& !# $3$N$h $& $J 4D6- 2< $G $O !" HV AH $O $h$j@l Lg E* $K :YJ, 2= $5 $l !" HV AH Ev $?$j $N;kD0 <T?t $b <+ $:$H >/ $J $/ $J $j !" $R $$$F $O HVAH?t $H >pJsNL $N A}2C $K $D $J $, $k $3 $H $, M=A[$5 $l $k !# 8=:_ $N TV J|Aw $N %A %c %s %M %k ?t $O $5 $[ $I B?$/ $O$J$$ $N $G !" ?7 J9 $N TV Ms $dHVAH >p Js ;o $+ $i ;kD0 $7 $? $$ HVAH $r C5$9 $3 $H $, $G $- $k $, 1 !" >-MhB? %A%c %s %M %k 2= $, ?J $‘ $H $9 $l $P !" HVAHFbMF $N8!:w $O Fq $7 $/ $J$k $@ $m $& !# $^ $? !" 8= :_ $O HVAH $N%? %$ %H %k$d 4JC1 $J 2r@b $+ $i $*$* $h $= $NFb MF $r GD0. $G$-$k $, !" $h $j@l Lg 2= $7 $? HV AH $K$J $k $[ $I !" $= $N $h $& $J4JC1 $J >pJs $+ $i $O HVAH Fb MF $N?d B, $, :$Fq $K$J$k $K 0c $$ $J $/!" HV AH Fb $NFC Dj $N>lLL $K 4X $9$k >p Js $J $I $b I,MW $K$J$k $@ $m $& !# $= $3 $G !" J| Aw $5 $l$F$$$k?t B? $NHVAH $NCf $+ $i ;kD0 <T $, <+M3 $K ;kD0 $7 $?$$HV AH $r C5 $9 $3 $H $, $G $- $k $h$& $J %7 %9 %F %‘ $N 3+ H/ $, K> $^ $l !" $3 $3 $K agen t $K$h $k L$ Mh 7? TV %7 %9 %F %‘ (AFTV) $r Ds0F$9$k !# K\ %7 %9 %F %‘ $N FCD’ $r 0J2< $K <($9 !# 1. >lLL2r@O !&8!:w $r MF0W $K 9T $J $& $?$a $K !" J| Aw6IB& $G >lLL $N IA<L $K 4X$9$k>pJs $r Aw?. $9 $k !# $3 $N >p Js $O Fs <! 85$N 5- =R (Program Description Script = PDS ) $+ $i $J $C $F $$ $k : � 2#<4 !D ;~4V<4 ( %U %l !<%‘ C10L ) � =D<4 !D >lLLCf $N 2D;kE* $J ItIJ ( J*BN $J $I ) !& Hs2D;k $J ItIJ ( F0:n $J $I ) 2. ;kD0<T $K $h $k<+A38@8lE* $J MW5a $r !" NLP %f%K %C %H $r MQ$$ $F PDS $N 5-=R $K JQ 49$9$k $3$H$K $h $j !" C5:w $r MF0W $K 9T $& $3$H $, 2DG= $G $" $k !# 3. A0 9‘$N PDS $K $h $k 5- 9f E* $J 8! :w $K <: GT $7 $? $H $-$O !" VP $r MQ$$ $? 8! :w$b 2D G= $G $" $k !# $=$N$? $a $K !" CN<1 %Y!< %9 $O VP $r 9T $J $( $k$h $& $J CN<1 $r Hw $($F $$ $k !# AFTV $H $H $b$K !" NLP $H VP $r MQ$$$F J| Aw <T$N ;k E@ $+$i PDS $r 8zN( E* $K @8 @.$9 $k <j K! $b Ds0F$9$k !# 2.2 $G $O AFTV %7 %9 %F%‘ $N4pK\ E* $J 35G0 $H 5! G= $K $D$$ $F !" 2.3 $G$O >lLL $NIA<L $r Cf?4 $H $7 $? PDS $N ItIJ $K $D$$ $F !" 2.4 $G$O agen t $N $*$*$^ $+$J 9=B$ $H !" F0 :nNc $r DL $7 $F NLP $H VP $r $I $N $h $& $K AH $_9g $o$;$F$$ $k $+$K $D$$ $F !" 2.5 $G$O PDS $r @8@.$9$k<jK! $K $D$$ $F !" :G8e $K 2.6 $G$O%7 %9 %F %‘ $r <BAu$9$k>e $G I,MW $J 5;=Q $K $D$$ $F !" 3F !9 5- $9 !# 2.2 AFTV %7 %9 %F%‘$N 4pK\E* $J 35G0 AFTV %7 %9 %F %‘ $G$O C1 $K 1GA| $r I=<( $7 $? $j 2; @< $r =P $7 $? $j $9 $k $@$1 $G $O $J $$ $N$G !" 6/ NO $J 7W;;5!4D6- $, MW5a$5 $l $k !# %7 %9 %F %‘ $N Cf3K $O ;kD0<TB& $N %7 %9 %F%‘ $K FbB" $5 $l $F$$ $k \agen t" $G $" $k !# agen t $O <+A3 8@8l $r 2r<a $7 !" 2h A| $NG’<1 $r 9T $J $& $3 $H $K$h$C $F !" 9b $$8! :w G= NO $r M- $7 !" ;k D0 <T $H %7 %9 %F %‘ $H$N 4V $K $h$$ %$ %s %?%U%’!< %9 $r Ds6!$9$k !# 1 $= $l$G $b !" %" %a %j %+ $J $I $G Ia5Z $7 $F$$ $k%1!< %V %k TV ( CA TV ) $N Ds6! $7 $F$$ $k %A%c %s %M%k ?t $O 3F6I $G 100 !A 200 6a$/ $"$j !" HVAH>pJs;o $+$i L\E* $N HVAH $r C5$9 $N$b 7k9=BgJQ $G$" $k !# 2

$3 $3 $G !" \agen t" $H $O !" =c ?h $K ;k D0 <T $NMW 5a $K 1~ $8 $F !" CN E* $J%^ %s !& %^ %7 %s %$ %s %? %U %’ !< %9 $r DL $8 $F !" HVAH $r FCDj $7 A‘:n $r ;\$9 $b$N $H Dj5A$9$k !# 2.2.1 AFTV %7 %9%F%‘$N 35G09=@. ?^ ?? $K K\ %7 %9 %F %‘$N 35G0 9= @. $r <($9 !# agen t $O !" J|Aw$5 $l $F $/$k HV AH $N PDS $r D4$Y !" ;kD0<T $N ;XDj $K 1h$C $? FbMF $N HVAH $r J[JL $7 !" PDS $H$H $b $K HVAH DB $K J]4I$9$k !# ;kD0<T $O <+A38@8l $r MQ $$ $F agen t $K MW5a $r =P $7 !" agen t $O 1GA| !&2;@< $N =PNO $H$$ $& 7A $G $= $l$K 1~ $( $k !# ?^ 1: AFTV %7 %9 %F %‘ $N 35G09=@. 2.2.2 AFTV %7 %9%F%‘$N 5!G= agen t $O <! $N 5!G= $r Hw $($F$$ $kI,MW $, $" $k !# � J[JL / J] 4I !D J|Aw $5 $l $k $9 $Y $F$NHVAH $NCf $+$i !" ;k D0 <T $NMW5a $K 1~ $8 $? >lLL $d HVAH $r J[JL $7 !" HVAH DB $K J]4I$9$k !# � :F@8 !D HVAH DB $+$i ;kD0<T $N MW5a $K 1~ $8 $? >lLL $d HVAH $r <h$j=P $7 $F :F@8$9$k !# � %3 %_%e %K%1!< %7 %g %s !D <+A38@8l $r MQ $$ $F ;kD0<T $H BPOC$9$k !# $3 $l $i $N 5!G= $r <B8=$9$k $? $a $K$O !" 0J2< $N ;v9‘ $, <B8= $5 $l $F $$$J $1 $l $P $J$i$J $$ !# 1. HVAH $N FbMF $r GD0. $7 $F $$ $k $3 $H >lLLIA <L !& J,Ln !& F| ;~ !& %? %$ %H %k$J $I $N HVAHFb MF $O !" PDS $H $$ $& 7A $G HVAH $H $H$b $K J|Aw $5 $l $F $/ $k $N $G !" MF 0W $K HVAH Fb MF $r GD 0. $G$-$k !# <u ?. B& $G FbMF $r2r@O $9 $k $N $O !" 7W;;NL $N LdBj $J $I $+$i Fq $7 $$$H ;W $o $l $k !# 2. ;kD0<T $N MW5a $r 2r@O $7 !"2r<a $9 $k $3 $H agen t $O ;kD0 <T $, HV AH DB $N Cf $+$i K>$_$N >pJs $r 8! :w$9 $k $N$r !" $J $k$Y $/<+A3 $J 7A $G <j EA $o $J $1 $l $P $J $i$J$$ !# $f $( $K !" <+ A3 8@ 8l =h M} $H 2h A| =h M} $NG=NO $, MW5a $5 $l $k !# 2.3 PDS $N ItIJ K\ %7 %9 %F%‘ $G $O !" HV AH $O O"B3 E* $J>lLL $NN. $l$H !" $= $l$K Kd $a9~$^ $l $? MM!9 $JIA<L $+ $i$J $k !# $= $N Cf $G$b !" >lLL $NIA<L $r 9T $J $& ItIJ $O !" ;k D0<T $+ $i $N MW5a $, JQ49 $5 $l $F !" agen t $, :G=i $K 8!:w $K MQ $$ $k7A<0 $G $b$" $k $N $G !" :G $b 4pK\E* $J$b$N $G $" $k !# >lLLIA<L $O <! $N FsDL$j $K J, $+ $l $k !# 3

� 1GA|ItIJ !D L\ $K 8+ $( $kMWAG $K 4X$9$kIA<L � 5-=R;R !D L\ $K 8+ $($J$$ MWAG $K 4X$9$kIA<L $3$l $i $N It IJ $O Fs <! 85$N 6u 4V - ;~ 4V 5- =R 9= B$$N =D <4 $K $H $i$l $k !# $J $* !" 2# <4 $O ;~ 4V ( %U %l !< %‘ ) $G $" $k !# >lLL $K 4X $7 $F !" $3$N $h $& $J I=8= $r 9T $J $& $3$H $K $h$j 0J2< $N MxE@ $, $" $k !# � F02hA| $r 07 $& :] $K !" MF0W $K >lLLIA<L $r ;~4V<4 $K BP1~IU $1$i $l $k !# � >lLLIA<L $K 3HD%@- $, $" $k $N $G !" MF0W $K ItIJ $r 9b5i2= $G $- $k !# � 5-9fE*8!:w $, 2DG= $G $" $k !# 2.3.1 1GA|ItIJ >lLLCf $N 2D;kE* $J ItIJ $r 1GA|ItIJ $H 8F $V !# $3 $l$i$O !" ?^ ?? $N%D %j !< $N :8B& $N ;^ $K <($9 $h $& $K !" 0J2< $N Fs %/ %i %9 $K J,N‘$5 $l $k !# � F0E*1GA| !D ( Nc ) ?M4V , F0J* � @EE*1GA| !D ( Nc ) ;3 , 2H 2.3.2 5-=R;R >lLLCf $N Hs2D;kE* $J ItIJ $r 5-=R;R $H 8F $V !# $3 $l$i$O !" ?^ ?? $N%D %j !< $N 1&B& $N ;^ $K <($9 $h $& $K !" 0J2< $N$h $& $J$$ $/$D $+ $N %/ %i %9 $K J,N‘$5 $l $k !# � F0:n !D Ho<LBN $N F0 $- ( Nc ) ?) $Y $k , 1? $V , Av$k � >u67 !D 8D !9 $N Ho<LBN !& >lLLA4BN $N >uBV ( Nc ) 8e8~ $- , Lk � 2hLL !D %+ %a %i%o!< %/ !& 1GA|8z2L $K 4X$9$kA‘:n � 2;@< !D 2;@< !& 2;6A8z2L � 4X78 !D 5-=RItIJ4V $N 4X78 ?^ 2: 5-=RItIJ $N %/ %i %9 3,AX 2.3.3 PDS $K $* $1 $k>p7JIA<L <!JG $K PDS $N 5-=RNc 2 $r <($9 !# 2 J88% [1] $h$j 0zMQ $7 $? !# =P=j $O !" NHK $N <+A3 %I %-%e %a %s %? %j!<HVAH !V CO5e %U%! %_%j!< !W !# 4 5 2.4 agen t $K $* $1 $k NLP $H VP $N M;9g 2.4.1 Agen t $N 5!G= $N 35MW $3$3$G $O !" agen t $N Cf?H $K $D$$ $F @bL@ $9$k !# ?^ ?? $K <($9 $h $& $K !" agen t $O NLP %f%K%C %H $H VP %f%K %C %H $H !" $= $l$i $r @)8f $9$k EV AL %f%K %C %H $+$i$J $j !" 3FIt $O 6(D4 $7 $F =hM} $r 9T $J $& !# EV AL %f%K %C %H $O NLP %f%K %C %H $H VP %f%K%C %H $r @)8f $7 $F !" <+A38@8l $d 2hA| $N 8!:w $r 9T $J $& !# NLP %f %K %C %H$O !" ;k D0 <T $N<+ A3 8@ 8l $K$h$k MW 5a $r PDS $H F1 $8 $h $& $J 5- =R $K JQ49 $7 !" VP %f%K%C %H $O 2hA| $N 8!:w $, I,MW $J$H$- $K MQ $$ $i $l $k !# K\ @a $G$O 3F It%f %K %C %H $N 5! G= $r >R 2p $7 !" 3F !9 $, $I $N $h $& $K 6( D4 $7 $F 8! :w $r 9T $J $& $+ $r <($9 !# ?^ 3: agen t $N 5!G= 2.4.2 ItIJ $X$N JQ49 NLP %f%K %C %H $O !" <+ F0 2qOC G’ <1 %b %8%e !< %k $K$h$C $F G’<1 $5 $l $? ;kD0 <T $N MW5a $r 2r@O $7 !" 2r<a$9$k !# $3$N%f%K%C %H $N <g $J 5!G= $O !" <+A38@8lJ8 $r PDS $K JQ49$9$k $3 $H$G$" $j !" <! $N J87? $N J8>O $r 07 $& $3$H $, $G $- $k !# � L?Na@a + L\E*@a � J?=x@a + L\E*@a � 5?Ld@a + L\E*@a 6

0l HL$K MW 5a$O sho w , get , put , let me see , sa v e $N $h $& $J L? Na @a$d I w an t to see , it’s enough $N $h $& $J J? =x @a $G ;O $^ $j!" $= $N 8e $KL\ E* @a $,Mh $k !# $3 $l $i $O !" search-and-display , search-and-save , end-search $H $$ $C $? L? Na $K JQ49 $G $- $k !# who is , what is $N $h $& $J 5? Ld@a $G ;O$^$kMW5a $O !" search-and-answer L?Na $K JQ49$5 $l $k !# L\E* @a $r JQ49 $9 $k $K $O $5 $i $K ?<$/ 2r @O $7 $J $1 $l $P $J $i$J$$ !# 0l HL $K !" <g 8l $O 1G A| It IJ $K BP1~ IU $1 $i $l $k !# $= $NItIJ $, F0E* $G$" $k $+ @EE* $G$"$k $+ $O !" 3F J* BN $NJ*M} E* @- <A $K$h$C $F H=CG$5 $l $k $3$H $, B? $$ !# L\E* @a $N<gF0 ;l $O !" 3J MW AG $r 0z?t $H$9$k4X ?t $G I=8= $5 $l !" B> F0 ;l $+ <+F0 ;l $K$h$C $F !" 0z ?t $r ;} $D $+ ;} $? $J$$ $+ $, 7h$^ $k!# y $d run $N$h $& $J <+F0 ;l $O I{;l 6g $, IUB0 $7 $J $$8B $j $O !" 0z?t $r ;} $? $: !" y $O fly() $K !" y high $O fly(adverb=high) $H$J $k !# 0l J} !" eat $d giv e $N $h $& $J B> F0 ;l $O !" $?$H$( $P eat(DO=Apple) , give(DO=apple,IO=somebody) $N $h $& $K I=8=$5 $l $k 3 !# 7AMF;l $b4X?t $H $7 $F I=8= $G$- $k $, !" agen t $O 7AMF;l $N DjNLE* $J 2r<a $,$G $- $J$$$N $G !" 5- =RCf $K M[ $K 5-=R $5 $l $F $$ $k>l9g $r =| $$ $F !" 8!:w Cf $O L5;k $5 $l $k !# $D$^ $j !" a prett y girl $O a girl $H Ey2A $K 07 $o $l $k !# A0CV ;l 6g $O !" 6g $N<g MW It $N<oN‘ $K 1~ $8 $F 0[ $J$kItIJ $K JQ49 $5 $l $k !# $? $H $( $P !" <g MW It $, dungeon $N $h $& $K !V >l=j !W $K B0$9 $k $b$N $G $" $l $P !" A0CV;l in $O @EE*1G A|ItIJ $K JQ49$5 $l $k !# 0lJ} !" <gMWIt $, dark $N $h $& $K !V >u67 !W $K B0$9$k $b $N $G$" $l $P !" >u675-=R;R $K JQ49$5 $l $k !# 0J2< $K JQ49 $N Nc $r <($9 !# ?^ 4: ItIJ $X$N JQ49 $N Nc 2.4.3 8!:w@oN, $H CN<1 %Y !< %9 EV AL %f%K %C %H $G$O !" NLP %f%K %C %H $G F@ $i $l $? ItIJ $H 0lCW $9 $kIt IJ $r PDS $N ItIJ<4 $N Cf $+ $i C5$9 !# $3$N 8!:w $O ItIJ $r 0z?t $K $b$D 4X?t $K $h$j 9T $J $o $l $k !# $? $H$( $P !" ?^ ‘ ?? $N Nc $G EP >l $7 $? SearchScript(DC,SC,FC,VC) 4 $N $h $& $J $b $N $, $" $k !# $9$Y$F $N 0z ?t $, It IJ <4 $NItIJ $H 0lCW $9 $k $H$3$m $, 8+ $D $+ $l $P !" EV AL %f%K %C %H $O ;~4V <4 $N $= $NItJ, $K BP1~ $9$k 1G A| $r <h $j=P $9 !# $^ $? !" 0l It $7 $+ 0lCW $7 $J$$ >l9g $K $O !" ;k D0 <T $K BP $7 $F$=$N;]Js9p $7 !" $5 $i $J $k;X<( $r 6D $0 !# >l LL Cf $N$"$i $f $k ;v J* $r IA <L$9 $k$N $O L@ $i$+ $K Hs 8= <B E* $G $" $j !" $f$($K EV AL %f %K %C %H $K $h$k8!:w $, <:GT $9$k $3 $H$b $"$k !# $3$NLdBj $r 9nI~ $9 $k $? $a $K !" EV AL %f%K %C %H $K$O <! $N ;0$D $N CN<1 %Y!< %9 $r$b $C $F$$ $k !# � 2hA|8!:w@oN, %G !< %? %Y !< %9 (Image Searc h Strategy DataBase = ISSDB ) � B0@-I= (Category Index = CI ) 3 $3$3$G !" DO $O BP3J $r !" IO $O M?3J $r I=$9 !# 4 $3$3$G !" DC $O F0E*1GA|ItIJ , SC $O @EE*1GA|ItIJ , FC $O 0lHL $N <1JL;R , VC $O 2hLL<1JL;R $r I=$9 !# 7

� 2D;kJ* %G !< %? %Y !< %9 (Visual Ob ject DataBase = V ODB ) $3 $N $& $A !" ISSDB $O eagle , man $H $$ $C $? ItIJL> $d BIRD , HUMAN $H $$ $C $? B0@-L> $r MQ$$ $F 1GA| It IJ $r 8!:w $9 $k $? $a $N %N %&%O %& $r <} $a $F$$$k !# 4p K\ E* $K $O !" 0J 2< $K <( $9 $h $& $J 7ABV $N if-else $N 5,B’ $G 5-=R$5 $l $F $$ $k !# component value([list of argument]) if [condition] list of commands else list of commands end $3 $3 $G !" component value $O !" ISSDB Cf $N5, B’ $N8+ =P $7 $K$J$j !" if J8 $N condition $O !" 0z?t $G 5-=R $5 $l $k !# $^ $? !" list of commands $O 4pK\ E* $K$O 5-=R 8! :w L? Na $* $h $S 2hA| 8! :w L?Na $+$i$J $k !# 5- =R 8! :w L? Na$O SearchScript([list of components]) $N $h $& $J 7A BV$G $" $k !# list of components $K $O 8! :w $7 $? $$ 1G A| ItIJ $, F~ $k !# $3$N L? Na $O 9b2r A| EY $N 2h A| %G !<%?$N 8! :w $K MQ $$ $i $l !" VP %f%K %C %H $r Jd=u$9$k !# 0l J} !" 2h A| 8! :w L? Na $O ImageSearch([object-in-search,search-directions]) $N$h $& $J 7A BV $G $" $k !# object-in-search $O V ODB $K <} $a $i $l $F $$ $k2D;k J* $N 4v2? 3XE* $J FC D’ $d 0UL#B0@- $r 8!:w$9$k :] $N 8+=P $7 $K $J $k !# $^ $? !" search-directions $O !" >lLLCf $+$i J*BN $r C5 $9<j K! $r ;XDj $9$k!# <j K! $O Around() , CenterOf() , InsideOf() $N$h $& $J 4X?t E* $J I=8= $G I=$5 $l $k !# ?^ ?? $K CN<1 %Y!< %94V $N Aj8_4X78 $r <($9 !# ?^ 5: CN<1 %Y !< %94V $N Aj8_4X78 $N Nc 8

2.4.4 EV AL %f%K%C %H $N A4BNE* $J %"%k %4 %j %: %‘ ?^ ?? $K EV AL %f%K %C %H $N A4BNE* $J%" %k %4 %j %: %‘ $N%U%m !< %A%c !< %H $r <($9 !# ?^ 6: EV AL %f%K %C %H $N A4BNE* $J%" %k %4 %j %: %‘ 2.4.5 F0:nNc 0J2< $K agen t $H ;kD0<T $N 4V $N$d$j $H $j$N F0:nNc $r Fs$D5s $2 $k !# F0:n Nc 1 $G $O !" ;k D0 <T $O %l !< %,%s BgE} NN $, EP>l $9$k $9 $Y $F $N>lLL $r MW5a $7 $F$$$k !# $3$N Nc $G$O !" PDS $N 8!:w $r 9T $J $& $@$1$G $" $k !# 0lJ} !" F0 :n Nc 2 $G $O IT== J, $J >pJs $+ $i$G$b agen t $, $& $^$/ MW 5a $5 $l $? >lLL $r 8!:w $9 $kMM ;R $r <($9 !# $3$N Nc $G $O !" PDS $N 8!:w $H 2hA|8!:w $, AH $_ 9g $o $5 $l $F $$ $k !# !Z F0:nNc 1 ![ ;kD0<T : Sho w me Reagan w alking in the White House. a) NLP %f%K %C %H $, MW5a $N Cf $N <+A38@8lMWAG $r ItIJ $K JQ49$9$k !# Sho w me "* SearchScript() Reagan "* DC=Reagan w alking "* FC=Walk() in the White House "* SC=White House VC=(null) b) NLP %f%K %C %H $, a) $N 7k2L $r EV AL %f%K %C %H $X Aw$k !# c) EV AL %f%K%C %H $O !" $^ $: SearchScript(DC,SC,FC,VC) $r PDS $N ItIJ<4 $K BP $7 $F <B 9T$9$k !# d) DC $, Presiden t Reagan $H Nancy Reagan $N N>J} $K 0lCW $7 $F [#Kf $J 7k2L $K =*$k !# e) [#Kf@- $r 2r>C$9$k $?$a $K EV AL %f%K %C %H $O 8!:w $r CfCG$9$k !# agen t: Are y ou lo oking for Presiden t Reagan or Nancy Reagan? ;kD0<T : Presiden t Reagan f ) EV AL %f%K %C %H $O @h $[ $I $N CfCG E@ $K La $j!" ?7 $? $K 3NDj $7 $? DC=President Reagan $r 85 $K 8!:w $r B39T$9$k !# 9 g) 8!:w $N 7k2L !" 10 >lLLH/8+$5 $l $? !# h) EV AL %f%K %C %H$, ;kD0<T $K I=<(J} $r J9$/ !# agen t: 10 di�eren t scenes are a v ailable. Do y ou w an t to see all of them? ;kD0<T : No, just the �rst t w o. i) agen t $O :G=i $N 2 >lLL $@$1 I=<($9$k !# !Z F0:nNc 2 ![ 5 ;kD0<T : Sho w me the securit y for Presiden t Reagan. a) NLP %f%K %C %H $, MW5a $N Cf $N <+A38@8lMWAG $r ItIJ $K JQ49$9$k !# Sho w me "* SearchScript() the securit y for Presiden t Reagan "* DC=security for President Reagan FC=(null), SC=(null), VC=(null) b) NLP %f%K %C %H $, a) $N 7k2L $r EV AL %f%K %C %H $X Aw$k !# c) EV AL %f%K%C %H $O !" $^ $: SearchScript(DC,SC,FC,VC) $r PDS $N ItIJ<4 $K BP $7 $F <B 9T$9$k !# d) DC=security for President Reagan $, PDS Cf $K B8:_ $7 $J $$$?$a$K !" 8!:w $K <: GT $9$k !# e) EV AL %f %K %C %H $O !" securit y $H Presiden t Reagan $r Hf3S $7 $F !" $I $A $i $, =E MW $J MWAG $G$" $k $+ 2r@O $9$k !# <B:] $O !" Presiden t Reagan $, securit y $r =$>~ $9$k $N $G !" securit y $N J} $, =EMW $G $" $k $3$H $, J, $+ $k !# f ) EV AL %f%K%C %H $O !" :# EY $O DC=security $N 85 $G !" Presiden t Reagan $K 4X$9$k $9 $Y $F $N PDS $r 8!:w$9$k !# g) DC=security $, PDS Cf $K B8:_ $7 $J $$$N $G !" $^ $?$b$d 8!:w $O <:GT$9$k !# h) EV AL %f%K %C %H $O !" ISSDB Cf $N securit y $N 8+=P $7 $r 8!:w$9$k !# i) EV AL %f%K%C %H $O !" bodyguard $O 8+IU $1 $k $, !" security $O 8+IU $1$i $l $J $$$N $G !" $3 $N 8!:w $K $b <:GT$9$k !# j) EV AL %f %K %C %H$O !" :# EY $O CI Cf $r securit y $NB0 @- $r8! :w $9 $k !# $9 $k $H !" PROTECT-H(X) $, 8+IU $+ $C $? !# k) EV AL %f%K %C %H $O !" :F $S category=PROTECT-H(X) $N 85 $K ISSDB Cf $r 8!:w$9$k !# l) EV AL %f %K %C %H $O !" :# EY$O 8! :w <j K!$r 8+ IU$1 !" $^$: SearchScript(DC=President Reagan, VC=close-up) $r <B9T $7 $F !" VP %f%K%C %H $G Jd=uE* $J %G !<%? $H $7 $F MQ $$ $i $l $k $h $& $K !" Presiden t Reagan $N 9b2rA|EY $N 2hA| $r F@$k !# m) EV AL %f %K %C %H $, VP %f %K %C %H $K l) $G F@ $i $l $? Presiden t Reagan $N 6a @\A| $H$H $b $K !" ImageSearch(HUMAN,Around(X=President Reagan)) $r Aw$k !# n) VP %f %K %C %H $O !" ImageSearch L? Na$r !" searc h ob ject(HUMAN) around Presiden t Reagan $N0U L# $H2r <a $9 $k!# $^ $: !" V ODB $+ $i HUMAN $N ( 2h A| $H $7 $F$N ) FC D’ $rF@ $F !" Pres- iden t Reagan $N <~JU $N$9$Y $F$N ?M4V $r C5$9 !# o) 7k2L $H $7 $F !" 20 ?M $N 8uJd $r 8+IU $1 $? !# p) EV AL %f%K %C %H$, ;kD0<T $K I=<(J} $r J9$/ !# agen t: Tw en t y p ossible candidates ha v e b een found. Do y ou w an t me to sho w them one b y one? 5 ;kD0<T $O 8n1R securit y $N Cf $N 0l?M $N ?MJ* $N 4i $@$1$O CN$C $F$$ $k ( L>A0 $O CN $i$J $$ ) !# 10

;kD0<T : OK. q) agen t $O Bh 1 8uJd $r I=<($9$k !# agen t: Please con�rm. Is this the p erson? ;kD0<T : No, that’s Nancy . r) agen t $O Bh 2 8uJd $r I=<($9$k !# agen t: Please con�rm. Is this the p erson? ;k D0 <T : Y es, that’s him. T rac k all his records and store them under the name \Reagan’s securit y". s)EV AL %f %K %C %H$O DB Cf $r 8! :w $7 !" H‘ $N4i $, EP >l $9 $k A4 >l LL $r \Reagan’s securit y" $H $$ $& L> $N%U %! %$ %k$K 3JG<$9$k !# ;kD0<T : When y ou �nd his name, let me kno w. agen t: Y es, I will. t) EV AL %f%K %C %H $O securit y $N L> A0 $, 8+ IU $+ $k $^ $G !" H‘ $N 4i 2hA| $H 0l CW$9 $k$" $i $f $k %G !<%? $r 8!:w$9$k !# <iHw $h$/8+IU $1 $l $P !" ;kD0<T $K 65 $( $k !# 2.5 PDS $N @8@.<jK! :#$^ $G >R2p $7 $F $-$? $h $& $K !" PDS $K $h $k >lLL IA<L $O !" K\ %7 %9 %F %‘ $N MW $K $J $kIt J, $G $" $k !# 8= :_ $N $H $3$m !" PDS $O ?M<j $G @8@. $5 $l !" $7 $+ $b$^ $@ J|Aw $5 $l$F$$$k $o $1 $G$b $J $$ !# $7 $+ $7 !" <B:] $K J|Aw$9$k $h $& $K$J $k $H !" $3$N$h $& $J ?M<j $K $h $k @8@. $G $O$H$F $b DI $$ IU $+$: !" $J $k $Y $/B?$/ $N ItJ, $r <+F02=$9$kI,MW $, @8 $8 $k !# ?^ ?? $K !" @8@. $N ;EAH $_ $r <($9 !# ?^ 7: PDS @8@. %" %k %4 %j %: %‘ $7 $+ $7 !" %7 %9 %F %‘ $+$i 40A4 $K ?M $N 2pF~ $9$kItJ, $r =|$/ $H B? $/ $N 5;=QE* $J LdBj $, @8 $8 $k !# $H$$ $& $N $O !" FC Dj $NItJ, $G $O !" ?M <j $K $h$k:n 6H $NJ} $,$O $k $+ $K 4JC1 $G$"$C $?$j $9$k $+ $i $G $" $k !# 11

2.5.1 @8@.2aDx ?^ ?? $r 6qBNE* $K 8+ $F$_ $k !# $^ $: !" ;# 1F <T $d %G %# %l %/ %? !< $K$h $k 4J C1 $JIA <L $, 2; @< $H $7 $F ;# 1F ;~ $K 1G A| $K IU 2C $5 $l $k!# <! $K !" $3$N@8 $N %G !< %? $+ $i 2;@< $H 1GA| $r J,N% $9 $k !# $3$N:] !" 2; @< $K $h$kIA <L $H 1GA| $N %U %l !< %‘HV9f $N Bg$^ $+$K BP1~ $, IU $1$i $l $k !# 2;@< %G !<%? $O !" <+ F0 2; @< G’ <1 %f %K %C %H$K $h $C $F J8;z Ns $K JQ49 $5 $l !" $= $N8e?M 4V $, 8mJQ 49 $r =$@5 $9$k !# =$@5 $5 $l $? %G !<%? $O !" NLP %f%K%C %H $K $h$j AFTV %7 %9 %F %‘ $G$N JQ49=h M} $H F1MM $N=hM} $r 7P $F !" It IJ $K JQ49 $5 $l $k !# JQ 49 $, =*N; $9$k $H !" It IJ $O ItIJ <4 $K JB $Y $i $l !" @h $[ $I $N $*$* $^ $+$J %U %l !< %‘>pJs $r$b$H $K $7 $F ;CDjE* $J 5-=R $, 40@.$9$k !# $7 $+ $7 !" $3$N CJ3, $G $O ItIJ<4 $H ;~4V<4 $N BP1~ $, $" $^$j@53N $G $O$J $$$N $G !" VP %f%K%C %H $r MQ $$ $? =$@5 $, 9T $J $o $l $k !# VP %f%K%C %H $O 1GA|Cf $N>lLL $N @ZBX $( !" ?’ $NJQ2= $J $I $r 8+ $F =$@5 $r 9T $J $& !# =$@5 $N@:EY $O 2;@< $K $h$k %a %b $NIJ <A $H 1GA| $NJ#;( $5 $K$b$h$k $, !" J| Aw $K BQ $( F@ $k %l %Y %k $N$b$N $r @8@.$9$k $K$O !" ?M<j $K $h $k=$@5 $, IT2D7g $G $" $k !# 2.6 I,MW $J 5;=Q AFTV %7 %9 %F %‘ $H PDS $N ( H> ) <+ F0@8 @. $r 2D G= $K $9 $k $K$O !" $$ $/$D $+ $N 4p AC E* $J 5;=Q $, I,MW $H$J $k !# � <+F02;@<G’<1 K\ %7 %9 %F %‘ $N $" $i$f $k=hM} $O !" <+A38@ 8l $r J8;zNs $H $7 $F 07 $& $N $G !" $3$N 5;=Q $N 7gK3 $O !" Bg $- $J >cJI $K$J $k !# O" B3<+F02;@< G’<15;=Q $O !" $$$^ $@ 8&5fCJ3, $G !" ?tI48lDxEY $N 8B $i $l $? C18l $K BP $7 $F E,MQ $G$- $kDxEY $G$" $k !# K\ %7 %9 %F %‘ $K I,MW $J ?e=‘ $O $= $l $h $j$b $O $k $+$K 9b $$ $, !" 8BDjE* $J G’<1 $K ?M<j $K $h $k=$@5 $r 2C $( $l $P !" 4{B8 $N5;=Q?e=‘ $G $b Hf3SE* $& $^$/ $$ $/ !# � <+A38@8lM}2r / @8@. agen t $O D> @\ <+A3 8@8l $G ;kD0 <T $H $d $j$H $j $9 $k$N $G !" <+A38@ 8l $N eL L) $J 2r@O G= NO $r M- $7 !" 2qOC$N N. $l $r DI $($J$1$l $P $J$i $J $$ !# 0UL# 2r @O $K $* $1 $k =E MW $J Ld Bj $H $7 $F !" zero-elemen t reco v ery $d BeL>;l $N 2r@O $J $I $, $" $k $, !" $3 $l $i$K BP $7 $F$O $$ $/$D $+ $N 2rK! $, Ds0F $5 $l $F $$ $k !# HFMQE* $J <+A38@8lM} 2r %7 %9 %F %‘ $r 9=C[ $9$k $3 $H $O $$ $^ $@ :$Fq $@ $, !" $" $kDxEY8BDjE* $J%7 %9 %F %‘ $N <BAu $O 9T $J$o $l $F $$ $k !# K\ %7 %9 %F %‘ $G 8@ $( $P !" %9 %] !<%D$d @/<# $H $$ $C $? HVAH $N J,Ln $K $h$C $F @)8B $9 $l $P $& $^$/ $$ $/2DG=@- $, $" $k !# $^ $? !" ;kD0<T $+$i $N MW 5a $O C1=c $G C; $$ J8 $G $" $k $3$H $, B? $$$N $G !" Hf3SE*=hM} $, 3Z $G $" $k2DG=@- $b$" $k !# <+A38@8l@8@. $O $^ $? JL $N Bg $- $J LdBj $@ $, !" HFMQ E* $J @8@.5;=Q $, EP>l $9$k$^ $G $O !" 0l Dj $N 7? $N 1~Ez $r $9 $k5;=Q $r MQ $$ $l $P $h$$ !# � 2hA|G’<1 2hA|=hM}5;=Q $O 6C$/ $[ $I ?JJb $7 $? $, !" 2hA|G’<1 $r 4^ $a $F !" @.=O $7 $?$H $O $$ $^ $@ 8@ $$ $, $?$$ !# $3$3 $G $b !" BP>] $r 8BDj$9 $l $P !" 4{B8 $N 5;=Q $G $& $^$/ $$ $/ $H ;W $o $l $k !# 12

� CN<13MF@ =c ?h $K 6u4V E* $J 4X 78 $r IA<L $9 $k $h $& $J CN <1 $N<+ F0 E* $J3MF@ $O !" L@ $i $+ $K :$ Fq $G$"$k !# $$ $/ $D $+ $N 8&5f $O$J $5 $l $F $$ $k $, !" <B@$3& $N CN<1 $r <h$jF~ $l $? HFMQE* $J <+F03MF@ $O $$ $^ $@ :$Fq $G $" $j !" 8=;~E@ $G$O ISSDB $d IC $d V ODB $N 9= C[ $O !" ?M<j $G 9T $J $& $N $, 8=<BE* $G $" $k !# 2.7 7kO@ agen t $K $h $k L$Mh 7? TV %7 %9 %F %‘ $r >R2p $7 $? $, !" :#8e<+ A38@ 8l $r PDS $K JQ49 $7 $F MQ $$ $k $3$H $N M- 8z @- $H 8B 3& $K $D $$$F D4$Y$J$1$l $P $J$i $J $$ !# $5 $i$K $O !" K\ %7 %9 %F %‘ $K $* $1 $k NLP $H VP $N M;9g $K 4X$9$kM}O@E* $J N"IU $1 $b 9T $J $& I,MW $, $" $m $& !# 6a $$>-Mh !" PDS $r MQ $$ $? AFTV %7 %9 %F %‘ $N %W %m %H %? %$ %W $r 9=C[ $9$k M=Dj $G$" $k !# PDS $N M-8z@- $=$N$b$N $O !" %S%G %* 8!:w %7 %9 %F %‘ $K $*$$ $F <($5 $l $F $$ $k !# K\ %7 %9 %F%‘ $N$h $& $K HVAH $H $H$b $K$= $NFbMF $r IA<L $9$k >p Js $, J|Aw $5 $l $k $3 $H $O !" B> $N<j K! $HHf $Y $F Hf 3S E* >/ $J$$O+ NO $G <B8= $G$-$k $N $G !" <B MQ 2= $r9M $( $k:] $K $O 6=L# ?< $$ $b $N $H ;W $o $l $k !# 3 $*$o $j $K K\H/I= $G$O !" NHK J|Aw5;=Q8&5f =j $G 9T $J $o $l $F $$ $k !" >-Mh $NJ|AwHVAH8!:w %7 %9 %F%‘ $K 4X$9 $k 8& 5f $K $D $$$F H/ I= $7 $? !# MM !9 $J 1G A| 8! :w K! $, 8& 5f$5 $l $F $$ $k $, !" $3 $N <j K!$N FC D’ $O !" $d $O $j NHK $H $$ $& $3 $H $@$1$"$C $F !" <B :] $N J|Aw $K FbMF IA <L $r AH $_ 9~ $s$G J|Aw $9$kE@ $G $" $k !# <B:] !" %f!< %6 B& $G MM !9 $J =hM} $r %j %" %k %? %$ %‘ ( $b $7 $/ $O $= $l$K 6a$$ B.EY $G ) $G 9T $J$C $F !" 1G A| $r 8!:w $9$k $h $& $J %7 %9 %F%‘ $O $+$J$j $N7W;; ;q 8; $r I,MW $H $7 !" Ev LL $O 8=<B E* $G $O$J$$ !# $= $NE@ !" J| Aw <T B& $G $3$N$h $& $J %7 %9 %F%‘ $r 9=C[ $9$k 5$ $, $" $k $N $J $i !" MM!9 $J 5;=Q E* $K :$Fq $J LdBj $O $" $k $K $; $h !" Hf3SE*8=<BE* $J <jK! $H ;W $o $l $k !# K\ %7 %9 %F %‘ $O $^ $@ <+ F0 2= $O $" $^$j$J $5 $l $F $$$J $$ $h $& $@$, !" Cx <T $i $N %0 %k !< %W $K EE ;R %a !< %k $G 6a 67 $r ?R $M $?$i !" 8=:_ @. 2L$r $^$H$a $F $$ $k CJ 3, $G $" $k$H $N JV ;v $r $$$?$@ $$$? $N $G !" 6a $$ $& $A $K $5 $i$K ?JJb $7 $? 7k2L $, 8x3+$5 $l $k $+ $b $7 $l $J $$ !# $$ $: $l$K$;$h !" $3$N<o $N5;=Q $O :# 8e %^ %k%A %a %G %# %" $, H/E8 $7 $F$$ $/>e $G $O IT2D 7g $J$b $N $G $" $k $3$H $O 3N $+$G $" $j !" $5 $i$J $kH/E8 $r 4|BT $7 $? $$ !# 13

;29MJ88% [ G/Be=g ] K\NX 9V $NH/I= $O <g $K J88% [1],[3] $K 4p $E $$ $F$$$k $, !" E,59 ;2 >H $7 $? O@J8 !& ;q NA $bG/Be =g $K 5s $2 $k !# 1. !V 1GA| $N FbMF5-=R %b %G %k$H $=$N 1GA|9=B$2= $X$N 1~MQ !W <FED @57< ; EE;R>pJsDL?.3X2qO@J8;o D-I I, V ol. J78-D-I I, No. 5, pp.754-764; Ma y 1995. 2. !V 1GA| %G !< %? %Y !< %9 !W ;3K\ 9@;J ; EE5$ !& EE;R9)3X@l96Bg3X1!O@J8NX9V;qNA ; Decem b er 1994. 3. \An In tegration of Natural Language and Vision Pro cessing to w ards an Agen t-based F uture TV system" Y eun-Bae Kim, Masahiro Shibata, Masaki Ha y ashi; AAAI-94 W orkshop { In tegratrion of Natural Language and Vision Pro cessing {, pp.99-106; August 1994. 4. !V 2hA| !& %^%k %A %a %G %# %" %G !< %? %Y !< %9 !W :dFb @5IW ; %F %l %S %8 %g %s 3X2q;o , V ol. 46, No. 11, pp.1474-1479; No v em b er 1992. 5. !V 2hA| %G !< %? %Y !< %9 $K$* $1 $k %G !< %? I=8= !& 4IM} !W Ln8} 1QCK ; >pJs=hM}3X2q;o , V ol. 33, No. 5, pp.457-465; Ma y 1992. 6. !V %+ %i!< %S %G %* 1GA| $K$* $1 $k<+F0:w0zIU $1 K! $H J*BNC5:wK! !W D9:d 98O/ , EDCf >y ; >pJs=hM}3X2qO@J8;o , V ol. 33, No. 4, pp.543-550; April 1992. 7. !V 2hA| %G !< %? %Y !< %9 $K$* $1 $k %b %G %k 7A@. !W :dFb @5IW , :4F# ??0l ; EE;R>pJsDL?.3X2qO@J8;o D-I, V ol. J74-D-I, No. 8, pp.455-466; August 1991. 8. !V 2hA|8!:w5;=Q !W :dFb @5IW ; EE;R>pJsDL?.3X2q;o , V ol. 71, No. 9, pp.911-914; Septem b er 1988. 14