1 FC=8O@J8 Fish Ey e %^%C %A %s %0 !’ 35G0BN7O $r MxMQ $7 $? ;kE@Cj=P $K 4p $E $/J8=q@0M};Y1g5!G= Fish-Ey e Matc hing: A Do cumen t Organizing F unction Based on the Extrac- tion of User’s Viewp oin t using Concept Structure 9b4V 9/;K � Y asufumi T ak ama @PDM K~ � Mitsuru Ishizuk a � El5~Bg3X9)3XItEE;R>pJs9)3X2J Dept. of Information & Comm unication Engineering, Sc ho ol of Engineering, Univ ersit y of T oky o, T oky o, 113-8656, Japan. 1998 G/ 4 7n 2 F| <uM} Keyw ords: feature v ector, similarit y among do cumen ts, concept structure, �sh-ey e matc hing, information organization Summary Recen t rapid gro wth of information en vironmen t suc h as the In ternet mak es it easy for us to get v ast information. On the other hand, \information o v er o w" is b ecoming a serious problem. That is, a v ailable information resources are to o m uc h for h uman to utilize, and sometimes confuse h uman’s ac- tivit y . In this pap er, w e prop ose a new mec hanism for disco v ering a similarit y among do cumen ts. This mec hanism is called \Fish Ey e Matc hing", whic h generates a feature v ector from a text dynamically based on a concept structure deriv ed from an electronic dictionary suc h as EDR. Using this concept structure, this mec hanism can use seman tic relations among w ords, whic h ha v e not b een considered in existing feature v ector paradigms, and reorganize information space dynamically according to users’ in terests. This pap er also presen ts a protot yp e system for supp orting information organization pro cess based on this Fish Ey e Matc hing metho d. 1. $^ $( $, $- %$ %s %? !< %M %C %H$K Be I= $5 $l $k >p Js 4D 6- $N5^ B. $J@0 Hw !& 3H Bg $K $h $j !$ 8& 5f $d ;E ;v $J $I $KI, MW $H $J $k >p Js $r <} =8 $9 $k 2a Dx $O$^ $9 $^ $9 MF 0W $K $J $j $D $D $" $k !% $= $N H? LL !$ F~ <j 2D G= $J>p Js NL $, ?M 4V $N >p Js =h M} G= NO $r1[ $(!$ $+ $( $C $F 8z N( $,Dc 2< $9 $k $H $$ $& !$ $$ $o $f $k !V >p Js 2a B? !J information o v er o w !K !W $,Ld Bj $H $J $C $F $- $F $$ $k !% Nc $( $P !$ $" $k %F !< %^ $K 4X $7 $F <}=8$5 $l $? O@J8 $d%K%e!< %95-;v $N NL $, A} $( $k $K => $C $F !$ 8D!9 $N %I %-%e %a %s %H $r !V =OFI !W $9$k $3 $H !$ 8@$$49 $( $l $P 3F %I %-%e %a %s %H $N I=$9;vJA $r @5 $7 $/GD0. $7 !$ $= $l$i $N 4V $K @.N)$9$k4X78 !J N‘;w !$BPN) $J $I !K $r 8+=P$9 $3$H $O :$Fq $H$J $k !% $3$N MM $J ;vBV $K BP $7 !$?M4V $N >pJs=hM}G=NO $K 4X$9$k CNE*A} I}4o !J in telligen t ampli�er !K $H $7 $F 7W;;5! $, 2L $? $9Lr3d $O !$:#8e$^$9$^$9=EMW $H$J $C $F$$ $/ $3$H $, A[ Dj$5 $l $k !% 2f !9 $O !$ %$ %s %?!<%M%C %H Ey $r DL $8 $F BgNL $K <}=8$5 $l $? J8=q $r =OFI $7 !$M-8z $K 3hMQ$9$k$?$a $K$O !$3FJ8=q4V $N 4X78 $r @0M} $7 $J $, $i A2?JE* $K FI$_?J$a $F$$ $/ $3$H $, M- 8z $G$" $j !$ $3$N 2aDx $r 7W;;5! $K $h $C $F 8zN(E* $K ;Y1g $9$k$?$a $K$O !$ $=$N;~E@ $K $* $1 $k%f!<%6$N6=L#!&;kE@ $G B* $($? >l9g$N3FJ8=q4V$N4X78 $r 8+=P$9 $3$H $, I,MW $G $" $k $H 9M $( $k !% $3$NMM $J4QE@ $+ $i !$ 2f!9 $O Fish Ey e %^%C %A %s %0 $H 8F$V !$35 G0 BN 7O$r Mx MQ $7 $? ?7 $7 $$ F0 E*%Y %/ %H %k @8 @. !& %^%C %A %s %0 5!9= $r Ds0F $7 $F $$$k [ 9b4V 97] !% Fish Ey e %Y %/ %H %k $O !$>pJs8!:w $NJ,Ln $G BeI=E* $J%Y %/ %H %k 6u4V %b %G%k [ :YLn 94] $N3HD% %b %G%k$G$"$j !$ C1 8l 4V $K B8:_ $9 Jan. 1999 Fish Ey e %^%C %A %s %0 !’ 35G0BN7O $r MxMQ $7 $? ;kE@Cj=P $K 4p $E $/J8=q@0M};Y1g5!G= 1

2 $k0UL#4X78 $r MxMQ $7 $F !$ %f!<%6$N 6=L#!&;kE@ $r H?1G $7 $? FCD’ $r F0E* $K @8@.$9$k!% $3 $l$K $h $C $F%Y %/ %H %k 6u4V %b %G %k $N ;}$D8!:wG=NO $K 2C $( !$;kE@ $r 302=$9$k $3$H $, 2DG= $H$J $k $?$a !$ %I %-%e %a %s %H 4V $N N‘;w@- !$:90[ $r B? MM $J ;kE@ $+$i H=CG$9$k $N $K M-8z $G$" $k $H 9M $( $k!%K\9F $G$O Fish Ey e %^%C %A %s %0 $N 35MW$*$h $S !$ $3 $l $r 4pHW 5;=Q $H $7 $F MQ$$ $? J8=q@0M};Y1g %7 %9 %F %‘ $K $D$$$F Js9p $9$k !% B3$/ 2 >O $G $O !$ => Mh $NFC D’ %Y%/ %H%k$HHf3S $7 $J $,$i !$ Ds0F$9 $k Fish Ey e %^%C %A %s %0 $N 35 MW $K $D $$$F @b L@$9 $k!% Fish Ey e %Y %/ %H%k$r9=@. $9 $k 0U L# %0%k !< %W $N <+ F0 Cj =P K! $K $D $$$F$O 3 >O $G @b L@ $9 $k !% Fish Ey e %^%C %A %s %0$K$h$k J8 8% 8! :w $NI> 2A <B 83 $K$D $$ $F 4 >O $G <( $7 $? 8e !$ 5 >O $G J8=q@0 M};Y 1g %7 %9 %F %‘$X$N 1~ MQ $K $D$$$F =R $Y $k !%:G8e $K 6 >O $G B>$N8&5f $H$N Hf3S !$8!F$ $r 9T $& !% 2. Fish Ey e %^%C%A %s%0 2 !& 1 J8 =q @0 M} ;Y 1g 2f !9 $, O@J8 $d%K%e!< %9 $J $I $r FI $s$G 9M $($r $^$H$a$? $j !$ ?7 $?$J%" %$ %G %"$r F@$h $& $H $9 $k>l9g !$F, $N Cf $K$" $k4{ B8 $NCN<1 $H4XO" $E $1$F@0M} $7 $F$$$/ $H9M $( $i $l $k!% $3$N :n6H $O !$BP>] $H$9 $k>pJsNL $, A} $( $k $K $D $l $F :$Fq $J :n6H $H$J $C $F $/$k $?$a !$;f $d%3 %s %T %e !<%? >e $K 3F>p Js $N 4XO" $r ?^<( $7 !$@0M} $9$k;v $K $h $C $F :.Mp $r 7Z8:$9 $k;v $, M-8z $H$J $k !% >p Js $, 7A @. $9 $k 35 G0 9= B$$r 30 It$K I= 8= $9 $k$3 $H $O !$ 4{ B8$N H/ A[ K! [ @1 Ln 89, @n 4n ED 67] $d H/ A[ ;Y1g %7 %9 %F %‘ $N B?$/ $G :NMQ$5 $l $F $$ $k!%2hLL>e $K %* %V %8 %’ %/ %H $r G[CV!&@0M}$9$k2aDx $r DL $8 $F 35G0 $N 7A@. $r ;Y1g$9$k %7 %9 %F%‘ $O<}B+ E* 2a Dx ;Y 1g %7 %9 %F%‘ $H8F $P$l$F$* $j [ T"F# 93] !$0J2< $N MM $J 8z2L $, 4|BT$5 $l $F $$ $k !% � GyA3 $H B* $($F$$$? <+J,$N;kE@ !$5?LdE@ $r L@3N $K 0U <1 $9$k $3 $H $,$G$-$k [ 1sF# 93, <D86 93, Sugimoto 96] !% � B><T $N9=B$ $H$NHf3S $K$h$j !$ 0U 8+ $NAj0c $dF10U E@!$ O@E@ $r L@3N $K $9$k $3 $H $, $G $- $k [Sumi 96, =wItED 96] !% � ?^ 2r$5 $l $? 9=B$ $r JQ2=$5$;$k$3$H $K $h $j !$ ;n9T:x 8m$d H/A[$N Ht Lv$J $I $, 9T$$$d $9$$ [ 9b ?y 96, ?y ;3 97] !% $3 $l$O !$2f !9 $N L\;X$9J8=q@0M};Y1g %7 %9 %F %‘ !$ $9 $J $o $A !V J8=q $N @0M} $r DL $8 $? =OFI !W $r%f!<%6 $K B%$9 %7 %9 %F %‘ $K $*$$$F$b =EMW $J E@ $G$" $k!% $" $k %F!< %^ !$LdBj $K 4X$9$kJ8=q $r F~<j $7 $F $_ $k $H !$Hf3SE*C;;~4V $G ;W$C $? 0J>e $K B?NL $N %I %-%e %a %s %H$, =8 $a $i $l $k!% $7 $+ $7 !$ $3 $l $i$r JRC< $+$i FI $s$G $$ $/ $3$H$O !$9M $($? $@$1$G 5$$N LGF~$k :n 6H $G$"$j !$ @: ?@ E* $J 6lDK $r46 $8 $k $@ $1$G$J$/ !$ 0l$D0l$D$N %I %- %e %a %s %H $r ;( $K FI $s$G $7 $^ $& $H 9M $($i $l $k !% $3 $l $r Hr $1 $k $K$O !$ %I %-%e %a %s %H 4V$N4X78 $r 0U<1 $7 $J$,$i FI$_?J$a$k$3$H $, =EMW $G$" $j !$ :#$^ $G$K FI$_?J $a$F Mh$? %I %- %e %a %s %H 72 $, 7A@.$9$k35G09=B$ $+$i !$8= :_<+J, $, ;}$C $F$$ $k6=L#!&;kE@ $r GD0. $7 $D$D !$<! $K FI $‘ %I %-%e %a %s %H $r 7hDj $7 $? $j!$ 9=B$ $K DI 2C $7 $F $$ $/ $3 $H$K $h$j !$8D!9 $N %I %-%e %a %s %H $r $h$j =OFI $G $- $k $H 9M $( $k !% $7 $+ $7 !$ %f!<%6$N;}$D;kE@!&6=L# $d !$ $= $l$K 4p $E $/ %I %-%e %a %s%H 72$N 35 G09=B$ $O :G =i $+$i$O $C$-$j 7h$^$C $F $$ $k $o $1$G$O $J $/ !$ %I %- %e %a %s %H $r FI$_ ?J $a$F$$ $/ $& $A $K !$JQ2= $7 $D$D !$=y !9 $K L@3N $K$J $C $F $/$k $O$:$G $" $k !% $=$N;~E@ $G$N 6=L#$NJQ2= $K H<$$ !$:#$^ $G $K 7A@. $5 $l $? 35G09=B$$bJQ2=$9$k $7 !$<! $K FI $‘ $Y$- %I %- %e %a %s%H $b 0[ $J $C $F $/$k $O$:$G$" $k !% $3 $3 $GI, MW $H $J $k $N $O!$ ;k E@ $K$h $j JQ 2= $9 $k %I %- %e%a %s%H 4V$N4X78 $r B* $( $k<jK! $G$" $k !%=>Mh $h $/MQ $$ $i $l $F Mh $? %Y%/ %H%k 6u4V %b %G%k !J VSM !K $G $O !$ E, 9g %U %# !< %I %P %C %/ [ D9 Hx 96] $J $I $r MQ$$$F !$ %f !< %6$N 6= L# !& ;k E@ $r H?1G $7 $? %/ %( %j!< %Y %/ %H %k$r :n@. $7 !$ $3 $l $H 3F %I %- %e %a %s %H $+ $i 5a$a$?FCD’%Y %/ %H %k !J %I %- %e %a %s %H %Y %/ %H %k !K $H$N N‘;wEY !J Fb@Q !K $r 7W;;$9$k<jK! $, 0lHLE* $G $" $k !% $7 $+ $7 $3 $N J}K! $G$O%f !<%6$N6=L# $, %V %i %C %/ %\ %C %/%9 $G 07 $o $l $k$?$a !$<+J, $N6=L#!&;kE@ $, 2? $G$" $k $+$r %f !<%6 $, L@<(E* $K CN$k;v $O Fq $7 $$ !% $^$? !$ %Y %/ %H %k 6u4V%b %G %k$G$O !$3F<4 !J C18l !K 4V $N D>8r@- $, 2>Dj $5 $l $k $, !$ <B :] $K $O 3FC1 8l 4V $K $O N‘5A 8l!$ H?5A8l$d>e0L!&2<0L4X78 $H$$ $C$?0UL#E* $J 4X78 $, B8:_ $9$k$?$a !$ $3$N 2>Dj $, K~$?$5 $l $J $$$H$$ $& LdBjE@ $, ;X E&$5 $l $F $$ $k !%=>$C $F !$ $"$k;kE@ $+$i 8+ $F 6&DL$NFCD’ $H $_$J$; $kC18l72$b !$>o $K JL !9 $K 07 $o $l $F $7 $^ $& $H$$ $& LdBj $, $" $k!%Nc $( $P !$ !V <V !W $H$$ $&C1 8l $r 4^$‘5-;v $H !V <+E> <V !W $H$$ $& C1 8l $r$= $l $>$l FCD’ $H $7 $F ;} $D %I %-%e %a %s %H$, $" $k>l9g !$>hJ* $K 4X$9$k5-;v $H$$ $& E@ $G$O 4X O" $, $" $k $K $b 4X $o$i$:!$ %Y %/ %H %k 6u 4V >e $G$O N> %I %-%e %a %s %H 4V$N4X78 $r 8+=P$9;v $O$G$-$J$$ !% 0J>e $N MM $JLd Bj E@ $r07$& $? $a!$ K\ 9F $GDs 0F $9 $k Fish Ey e %^ %C %A %s %0 $G$O !$ EE ;R 2= <- =q $N35 G0 BN 7O $+ $i Cj=P $7 $? 0UL#$NN‘;w $7 $? C18l %0 %k !< %W !J 0UL# %0 %k !< %W !K $r 85 $K !$;kE@ $K 9g $o$;$? FCD’ $r F0E* $K @8@. $7 $F %Y %/ %H %k $r 9=@. $7 !$%^%C %A %s%0 $r 9T $& !%>\:Y $K $D$$$F$O 0J2< $K 5-$9 !% 2 ?M 9) CN G= 3X 2q ;o V ol.14 No.1

3 ?^ 1 Fish Ey e %Y %/ %H %k @8@. $N %$%a !< %8 2 !& 2 Fish Ey e %^ %C%A %s%0 $N Dj5A Fish Ey e %^ %C %A %s %0$G$O !$ %f!< %6 $N;k E@ $rH?1G $7 $? %I %-%e %a %s %H %Y %/ %H %k $r @8@.$9$k $?$a $K !$DL>o $N FCD’ %Y %/ %H %k$K BP $7 $F C18l $N 0UL#E*4X78 $r 9MN8 $7 $? 3HD% $r ;\ $7 $F FCD’ %Y %/ %H %k $r F0E* $K @8@.$9$k!%$9 $J$o $A !$ %I %-%e %a %s %H Cf $K 4^$^ $l $kC18l $r$=$N $^$^FCD’ $H $7 $F MQ $$ $? 4p K\ FC D’ %Y%/ %H %k !J Basic F eature V ector !K $+ $i !$ %f!<%6$N ;kE@ $K $*$$$F F1MM $H$_$J$; $kC18l $O 0l$D $N FCD’ $K =LB‘ $7 $? $j!$ $=$N ;kE@ $K 4X78 $N$" $kC1 8l $N$_ $r A*Br $7 $? $j$H$$ $C$?A‘ :n $r 2C $( $k $3$H$K $h$j!$ %f!< %6 $N ;kE@!&6=L# $, JQ2=$9$kKh $K !$ $= $l$K 1~ $8 $? FCD’ %Y %/ %H%k 6u4V $rF0E* $K :F9= @. $9$k !J ?^ 1 !K !% $3$N!$ %f!< %6 $N ;kE@ $r H?1G $7 $F F0E* $K @8@.$5 $l $kFCD’ %Y %/ %H %k $N$3 $H$r Fish Ey e %Y %/ %H %k $H 8F$V !% ;kE@ $K $D$$ $F $O !$ !V $=$N %I %-%e %a %s %H $r FI$‘:] $K 2>Dj $9$k !$ $= $N B0$9$kOCBj !$J,Ln !W $G$" $k $H 9M $( $k!%0l$D $N %I %-%e %a %s %H $N B0$9$kOCBj $, 0l0U $K 7h$^$k $H$$ $& $3 $H $O 5) $G$" $j !$ $?$$$F$$ $O J#?t$N ;kE@ $+$i FI $‘;v $, 2D G= $G$" $k $H 9M $($i $l $k!%$^ $? !$ $" $k<o $N OCBj4V $K$O Jq 4^4X78 $, B8:_$9$k $?$a !$F1 $8 3QEY $+$i$N ;kE@ $G$" $C $F $b!$ @l LgE* $J69 $$OCBj $H $7 $F B* $($?$j !$ $h $j0l HL E* $J !$ 9-$$OHAH $G B* $($? $j$9 $k;v$b2DG= $G$" $k !% OCBj $H $7 $F $I $& $$$C $?$b$N$r 9M $( $k $+$G$" $k $, !$K\ 8&5f $G $O EDR EE;R2=<-=q $N35G0BN7O $r MxMQ$9$k!% $9 $J$o $A !$A4 $F$N OCBj $K$O BP1~$9$k35G0 $, EE;R2=<-=qCf $K B8:_$9$k$b $N$H $7 !$ $= $N 35G0 $N HOaF $K 4^$^ $l $kC18l $r !$FCD’ $r 9=@.$9$kMWAG $H $7 $F :NMQ$9$k !% Nc $H $7 $F !$ ?^ 2 $K$D $$ $F9M $( $F $_ $h$& !% $3 $3 $G $O 5 $D $N%-!<%o!< %I $, B8:_ $7 $F $$ $k $, !$35G0BN7O $K 4p $E $$$F 3,AX2=$9$k $H !$ apple $H lemon $O fruits !J 2LJ* !K $H $$ $& 35G0 $N HOaF $K 4^$^ $l !$ $3 $l$K tomato $r 2C $($? ;0 $D $NC1 8l $O v egetable !J Ln :Z !K $H$$ $& 35 G0 $K 4^$^ $l $k!% $3 $l$i $H $O JL $K !$ bicycle $H car $O v ehicle !J >h $jJ* !K $H$$ $&35G0 $NHO aF $K 4^$^ $l $F $$ $k � 1 !% $3$3 $G !$Ln:Z $K * 1 $3 $3 $G Nc <( $7 $F $$ $k 35 G0 BN 7O$O Nc$N $? $a $N $b $N$G $" $j!$ ?^ 2 35G0 %0 %k !< %W $N Nc 4X$9$kOCBj $+ !$ $"$k$$ $O >hJ* $K 4X$9$kOCBj$N $I $A $i $K B0$9 $k $+ $, 6hJL $G$- $l $P $$$$Dx EY $NAF $$;k E@ $G$" $l $P !$ apple !$ lemon !$ tomato $r 0l $D $NFC D’ v egetable $K =LB‘ $7 !$ car !$ bicycle $b 0l$D $NFCD’ v ehicle $K =LB‘ $7 $F Fish Ey e %Y%/ %H%k $r@8 @. $9 $l $P NI $$!% H? BP $K !$ Ln :Z$NOCBj $K =8Cf $7 !$Ln:Z $H 2LJ* $K 4X$9$kOCBj $r 6hJL $7 $F 07$$$?$$ >l9g $K$O !$ apple !$ lemon $r 0l$D$N FC D’ fruits $K =LB‘ $7 !$ $3 $l $H tomato $r D>8r$9$k FCD’ $H $7 $F MQ$$ $l $P NI$$ !% OCBj $K 4X78$"$kFCD’$N$_ $r$=$N $^$^ $H$j $@ $7 !$4X78 $J $$ FCD’ $r @Z$j<N $F $k;v $O !$35G0BN7O $N $& $A $N6=L#$" $k It J,$@ $1 $r %k !< %Z $G 3H Bg $7 $F $_ $k $3 $H $K Aj Ev $9 $k !% => $C $F !$ Fish Ey e %Y %/ %H%k$O !$ 4p K\ FC D’ %Y%/ %H %k$K =L B‘ !J Shrink !K $H 3HBg !J Magnify !K $H$$ $& Fs $D $NA‘:n $r ;\ $7 $F 7W;;$5 $l $k !% C1 8l =8 9g$r W = f w 1 ; w 2 ; . . . ; w n g $H $9 $k $H !$ $3 $l $+ $i Shrink !$ Magnify $N 3F A‘ :n$K $h $C $F F@$i $l $k Fish Ey e %Y %/ %H %k $N FC D’ =8 9g S ( g 1 ; . . . ; g m j W ) !$ M ( g 1 ; . . . ; g m j W ) $O $= $l $> $l<! <0 $N $h $& $KDj 5A $5 $l$k !% S ( g 1 ; � � � ; g m j W ) = f f i j f i = f w j j w j 2 g i ^ W g ; 1 � i � m g (1) M ( g 1 ; � � � ; g m j W ) = f w i j w i 2 ( g 1 _ � � � _ g m ) ^ W ; 1 � i � j ( g 1 _ � � � _ g m ) ^ W jg (2) e S ( g 1 ; � � � ; g m j W ) = S ( g 1 ; � � � ; g m j W ) [ M ( g 1 ; � � � ; g m j W ) (3) M ( g 1 ; � � � ; g m j W ) = f w i j w i 2 W ^ g 1 _ � � � _ g m ; 1 � i � j W ^ g 1 _ � � � _ g m jg (4) $3$3$G !$ g i $O $" $kOCBj $K 4X$9$kC18l $N %0 %k !< %W !J 0U L# %0 %k!< %W !K $r I= $7 $F $*$j !$FCD’@8@. $N :] $K GX7JCN<1 EDR 35G0BN7O<-=q $+$i <B:] $K Cj=P $7 $?$b$N$G$O$J$$ Jan. 1999 Fish Ey e %^%C %A %s %0 !’ 35G0BN7O $r MxMQ $7 $? ;kE@Cj=P $K 4p $E $/J8=q@0M};Y1g5!G= 3

4 $N Lr 3d $r 2L $? $9 $H $$ $( $k !%0U L#%0 %k !< %W $N 7W ;; J} K! $K $D $$ $F $O <! >O$K 5- $9 !% $^$? !$ e S ( g 1 ; � � � ; g m j W ) $O !$ Shrink A‘ :n $N BP >] $H $J $i $J $+ $C $? W Cf $N C1 8l$K $D $$$F $O $= $N $^ $^ FCD’$H $7 $F MQ$$ $kA‘ :n $G$" $j !$ 4 >O 0J 9_ $G MxMQ$9$k $?$a JX59>eDj5A $7 $? !%A0=R $N Nc $K 4X$9$k 3F A‘ :n$K $D $$ $F !$?^ 2 $K 5- $7 $F $" $k !% $3 $N ;~ !$ W = f appl e; l emon; tomato; bicy cl e; car g $H $7 $F $$ $k !% 0J>e $N A‘:n $K $h$j 5a $a $i $l $? FCD’ $K 4p $E $$$F !$4pK\ FCD’ %Y%/ %H %k O d ( v 1 ; � � � ; v n ) $+$i Fish Ey e %Y %/ %H %k $r 7W;; $9 $k :] $K$O !$FCD’ f $K B0$9 $k C18l$N !$ O d $K $* $1 $kCM $NAmOB $r BP1~$9$kCM v f $H $9$k!% $3$3 $G !$ O d $N 3F MW AG$N CM $K $D$$$F$O !$ TFIDF[ D9Hx 96] $J $I $K $h $j 5a $a $i $l $F $$ $k$b $N$H$9 $k !% v f = X w i 2 f v i (5) $^ $?!$ Fish Ey e %Y %/ %H%k$K 4p $E$-%^ %C %A %s %0 $r 9T$& :] $K $O!$ DL >o $N FC D’ %Y %/ %H%k $K$* $1$k >l 9g $HF1 MM $N ;X I8 $r MQ $$ $k $3 $H $, $G $- $k !% Nc $( $P !$ %I %- %e %a %s %H d i $N OC Bj $K BP $9 $k 4X O" EY M ag ( d i ) $O BP1~ $9 $k Fish Ey e %Y %/ %H %k$ND9 $5!$ %I %- %e %a %s %H d i ; d j 4V $NN‘ ;w EY S im ( d i ; d j ) $O N> %I %-%e %a %s %H $K BP$9 $k Fish Ey e %Y %/ %H %k $N Fb@Q $K $h $C $F 7W;;$9$k $3$H $,$G $- $k!%$9 $J$o $A !$ %I %-%e %a %s %H d i ; d j $K BP $9 $k Fish Ey e %Y %/ %H %k $r $= $l $> $l F i ( v i 1 ; � � � ; v im ) !$ F j ( v j 1 ; � � � ; v j m ) $H $9$k $H !$ <!<0 $N MM $K I=$5 $l $k !% M ag ( d i ) = v u u t m X j =1 v 2 ij (6) S im ( d i ; d j ) = P m k =1 v ik � v j k M ag ( d i ) � M ag ( d j ) (7) 3. 0UL# %0 %k!< %W $N Cj=P 3 !& 1 35G0BN7O<-=q $+ $i $N 0UL# %0 %k !< %W $N 7W;; K\8&5f $G ;HMQ $7 $F $$$k EDR EE;R2=<-=q $G$O !$ 35G0 $K 4X$9$k<-=q $H $7 $F !$35G04V $N >e2<4X78 $r 5,Dj$9$k35 G0BN7O<-=q $H !$35G04V $N$= $l 0J30 $N 4X78 $r 5,Dj$9$k35 G05-=R<-=q !$ $*$h $S 3F35G0 $r 8@MU $G @bL@$9$k35G08+=P $7 <-=q $, MQ0U$5 $l $F $$ $k!% $3$N $& $A!$K\8&5f $G$O 35G0 BN7O<-=q $+$i 0UL# %0 %k !< %W $r 7W;; $7 $F $$ $k!%35G0BN7O <-=q $K $h $C $F @0M}$5 $l $k35G0BN7O $O !$0lHL $N %7%= !<%i %9 $J $I $H F1MM $K !$3F35G0 $r %N !< %I $H $7 !$>e2<4X78 $N$" $k $b $N $r %N !< %I $G 7k $s $@ LZ9= B$ $N7A $K BN7O 2= $5 $l $k � 2 !% * 2 B?=E7Q>5 $r 5v$9 $?$a !$87L) $K$O LZ9=B$ $K$J$i$J $$ A0=R $7 $?$h $& $K !$ Fish Ey e %Y %/ %H%k @8@. 1i ;; ;R $N0z ?t $H $7 $F ;XDj $G $-$kOCBj $O !$BP1~ $9$k35G0 $, EDR EE ;R2=<-=qCf $K B8:_$9$k $H $9$k !%4pK\FCD’ %Y %/ %H %k$r 9= @.$9$kA4C18l $K $D$$ $F !$35G0BN7O $r 2<AX $+$i >eAX$XC) $j$D$D !$3F35G0%N!< %I $K BP1~$9$kC18l=89g $r 5a$a !$C1 8l?t $, 2 $+$i 256 $N HO0O $K G<$^$k 35G0%N !< %I $r 0UL# %0 %k !< %W $H $7 $F MQ$$ $F$$ $k !% $3$N =hM} $K $h $j !$ $I $N 0UL# %0 %k !< %W $K $bB0 $5 $J $$C18l $, B8:_ $9$k 2D G= @- $,$"$k $, !$ $3 $N >l9g $K$O Nc30E* $K !$C18l?t $, 1 $N 0UL# %0 %k !< %W $H $7 $F 07 $& !% EE;R2=<-=q $K 5-=R$5 $l $? 35G0BN7O $O !$2f !9 $N>o<1 $r BN7O2= $7 $?$b$N$H 9M $( $k $3$H $, $G $- $k$N $G !$OCBj $K 1~ $8 $? FCD’ $r @8@.$9$k$?$a $K C18l $r %0 %k !< %W 2=$9$k:]$N @)Ls $H $7 $F E, $7 $F $$ $k $H 9M $($i $l $k !% 3 !& 2 ;kE@ $r I= $9 0UL# %0 %k !< %W Cj=P %"%k %4 %j %: %‘ A0@a $G Dj5A $7 $? Fs $D$N1i;;;R Magnify !$ Shrink $O !$ I= N" $N 4X 78 $K $" $k $H $$ $($k !% $9 $J $o $A !$ F1 $8 0U L# %0%k!< %W $K BP $7 !$ %I %- %e %a %s %H 4V$NBg$^ $+$J 4X78 $r 35N,;k$9 $k $K$O Shrink !$ $"$k;k E@ !& 6= L# $N $_ $K$D$$ $F>\:Y $K Hf 3S $7 $? $$ >l 9g $K$O Magnify $r 9T$( $P $h $$$H 9M$($i$l $k [ 9b 4V 97] !%=>$C $F !$0z ?t $H $9$Y $- 0U L# %0 %k !< %W $O !$ Shrink A‘:n $r85 $K $7 $? 0J 2< $N %" %k %4 %j %:%‘ $G 5a $a$k $3 $H $, $G $- $k !% $3 $3 $G!$ %f !< %6 $N6= L# !& ;k E@ $K4X O" $9 $k %I %- %e %a %s %H =89g $r D P !$4XO" $7 $J $$ %I %-%e %a %s %H =89g $r D N $H $9 $k !% $3 $l $i$O !$:#$^ $G $K FI $s$@ %I %- %e %a %s %H =89g $K BP $9$k%f!<%6$NJ,N‘ $H$$ $C$?7A $G F@$k $3$H $, $G $- $k !%$^ $? !$=i4|2= $H $7 $F !$4pK\FCD’ %Y %/ %H %k 6u4V $r 9=@.$9$k A4C18l $r %j%9 %H W l ist $K EPO?$9$k!%0J2< $G !$ v j i $O %I %- %e %a %s %H d j $K BP $9 $k 4p K\ FC D’ %Y%/ %H%k O d j Cf $N!$ C1 8l w or d i $K BP1~$9$kMWAG $N CM $H$9 $k!% (1) W l ist Cf $N 3F C1 8l w or d i $K$D $$ $F!$ E, 9g %U%# !< %I %P %C%/ [ D9Hx 96] $H F1MM $N<0 $K$h$j=E$_ w i $r 7W ;; � 3 !% w i = � 1 j D P j X d j 2 D P v j i � 1 j D N j X d j 2 D N v j i (8) (2) W l ist Cf $h $j !$ @5 $+$D:GBg $N=E $_ w k $r ;} $DC1 8l w or d k $r <h$j=P$9 !% $J $1 $l $P =*N;!% (3) 0U L#%0 %k !<%W =8 9g G k = f g i j ( w or d k 2 g i ) ^ ( 8 w or d j 2 g i ; w or d j 2 W l ist ) ^ ( 8 w or d j 2 g i ; w j � 0) g $r 5a $a $k !% $3 $l$O !$ w or d k $r 4^ $‘ %0 %k !< %W $N $& $A!$$9 $G$K Cj=P$5 $l $? B>$N %0 %k !< %W $H C18l $r 0l$D$b6& M- $; $:!$ $+ $D %0 %k !< %W Cf $K Ii $N =E $_$r ;}$DC18l $r 4^$^ $J$$$b$N$r A*Br $7 $F $$ $k !% * 3 � $O !$@5Nc!$IiNc$N %P%i %s %9 $r$H $kE,Ev $J 78?t $G$" $k 4 ?M 9) CN G= 3X 2q ;o V ol.14 No.1

5 (4) !J 3 !K $G5a $a $? G k Cf $N3F %0%k!< %W g i $K $D $$ $F!$ =E$_ W g i $r <!<0 $K $7 $?$, $C$F 7W ;;$9 $k !% G k = ; $N >l9g $K$O !J 6 !K $X !% W g i = 1 j g i j X w or d j 2 g i w j (9) (5) G k Cf $G !$=E $_ $, :GBg $N %0 %k !< %W g l $r Cj=P !% f W l ist g = f W l ist g � f w or d i j w or d i 2 g l g $H $7 $F !J 2 !K $X !% (6) f W l ist g = f W l ist g � f w or d k g $H $7$F !J 2 !K $X !% $3$3$G <0 (9) $K $h $j !$ 3F %0 %k !< %W $K B0$9 $k C18l$N =E $_ $N J?6Q $r %0 %k !< %W $N I>2ACM !J =E$_ !K $H $7 $F $$ $k!% $3 $l$O !$ %Y %/ %H %k 6u4V%b %G %k$K $* $1 $k !V %f !<%6$N 6=L# $K =>$C $? J,N‘ $K $*$$$F !$M-8z $J ;XI8 $H$J $k=EMW $J C18l $N =E $_ $O Bg $- $/ $J $k !W $H$$ $& 2>Dj $r3HD% $7 $? !$ !V %f !<%6$N 6=L# $r I=$935G0 $K$O !$=EMW $J !J =E$_ $N Bg$-$$ !K C18l $, B?$/B0 $7 $F $$ $k !W $H$N 2>Dj $K 4p $E $$$F$$ $k!%$9 $J$o $A J?6Q CM $r $H$k $3 $H $K$h$j !$ =E MW $G$J $$ !J =E $_ $N>. $5 $$ !K C18l $, B?$/=8$^$C $? 0UL# %0 %k !< %W $h $j !$ >/?t $G$b =EMW $J C18l $N$_ $, =8$^$C $? 0UL# %0 %k !< %W $r M%@h $7 $F Cj=P $7 $F$$ $k !% 4. I> 2A <B 83 4 !& 1 <B 83 @_ Dj K\ 9F $G Ds 0F $7 $? Fish Ey e %^%C %A%s %0 $K $D $$ $F I> 2A<B83 $r 9T$C $? 7k2L $r 5-$9 !% $3$N <B83$NL\E* $O !$ Fish Ey e %^%C %A %s %0$, !$ DL>o $NFCD’ %Y %/ %H %k$H F1DxEY $N8! :w@:EY $r 0];} $7 $D$D !$;kE@ $N 302= $r 9T $( $k;v $N 8!>Z $G $"$k!% $3$N $? $a !$ %$ %s %?!< %M %C %H >e $G 8x3+ $5 $l$F$$ $k!$ 1Q 8l $G5- =R $5 $l$? %* %s%i %$ %s%K %e !< %9 5- ;v $N Cf $+ $i!$ 0e 3X $K 4X$9$k5-;v $r 8!:w$9$k%? %9%/ $r 9T$$ !$ $= $N E,9gN( !J Precision !K $K $D $$$F D4$Y $k $H$H $b$K !$Cj=P$5 $l $? 0U L# %0 %k !< %W $K $D$$$F 9M;! $7 $? !% $J$* !$ %K%e!< %95-;v $, 0e3X $K 4X$9$k $+ $I $& $+$N H=Dj4p=‘ $H $7 $F$O !$ $= $N 5-;v $, 8x 3+$5 $l $F $$ $k%K %e!< %9%5 %$ %H $K $* $1 $k J,N‘ $K =>$C $? !%E,9gN( P $O <!<0 $G M? $( $i $l $k � 4 !% P = 8!:wJ8=qCf $N 3:EvJ8=q?t 8!:w$5 $l $? J8=q?t (10) 8!:wJ}K! $G$" $k $, !$@5Nc $*$h $S IiNc $H$J $k %K%e!< %9 5- ;v $r $$ $/ $D $+ M? $( !$ 3 !& 2 @a $K <( $7 $? %" %k %4 %j %: %‘ $K $* $$ $F Cj =P $5 $l $? 0U L# %0 %k !< %W =8 9g$r 0z ?t $H$7 $F e S ( g 1 ; � � � ; g n j W ) A‘ :n $r 9T$$ !$ Fish Ey e %Y %/ %H %k $r * 4 E, 9g N($H :F 8= N($N N> ;X I8$r MQ$$ $k$N$, 0l HL E*$G $" $k $, !$ K\>O $NL\E* $O DL>o $NE,9g %U %# !< %I %P %C%/ $H$N8!:w@:EY $NHf 3S $G$"$j !$ 8!:w J8=q?t $K Bg$-$/:81& $5 $l $k:F8=N( $G$N Hf3S $O ITMW $G$" $k $H H=CG $7 $? !% ?^ 3 <B837k2L (1) !’IiNc 0 !$@5Nc 5{15 ?^ 4 <B837k2L (2) !’@5Nc 10 !$IiNc 0{10 @8@.$9$k $H$H$b $K !$Cj=PCJ3, $G F@ $i $l $? 3F %0 %k !< %W $K BP $9 $k =E $_ W g i !J C1 8l $O<0 !J 8 !K $NCM !K $r3FMW AG $NCM $H $7 $?$b$N$r %/ %( %j!< %Y %/ %H %k$H $7 !$ %I %- %e %a %s %H 8!:w $r 9T$C$? !% BP>] $H $7 $?%K%e!< %95-;v $N Am?t $O 218 $G $"$j!$ $= $N $&$A3:EvJ8=q $G $" $k 0e3X $K 4X$9 $k%K%e!< %95-;v $O 100 4^ $^ $l$F $$ $k !% $3 $l $i$N 5- ;v $K4^ $^ $l$k C1 8l $+ $i %9 %H%C %W %o !< %I $r =| 5n $7 !$ EDR 1Q C1 8l <- =q $KL> ;l $N0U L# $GEP O?$5 $l $F $$ $kC18l $r 4pK\FCD’%Y %/ %H %k $N 9=@.MWAG $H $7 $F Cj =P $7 $? $H$3 $m !$ 1588 C1 8l $, Cj =P$5 $l $? !% $5 $i$K !$ F@ $i $l$? C18l=8 9g $+ $i 3 !& 1 @a $G <( $7 $? MM $K $7 $F 0UL# %0 %k !< %W $r 7W;; $7 $?$H$3 $m !$ 655 %0 %k !< %W $, F@ $i $l $? !% 4 !& 2 <B 83 7k 2L %F %9 %H Nc $H $7 $F !$ @5 Nc $N $_ 5 $+ $i 15 5-;v $^ $GJQ 2= $5 $;$F M? $($? >l9g $H !$ @5Nc $O 0lDj?t !J 10 !K $K 8GDj $7 !$Ii Nc $r 0 $+$i 10 5- ;v $^ $GJQ2= $5 $; $FM? $($?>l 9g $N E, 9g N( $K 4X $9 $k %0 %i %U $r?^ 3 !$ ?^ 4 $K$= $l $> $l <( $9 !% %0%i %UCf $K <( $7 $F $" $kD>@~ $O !$3F>r7o $K $* $1 $kJ?6QCM $r <( $7 $F $$$k !% $^ $?!$ 2# <4 $O8! :w $5 $l$? J8 =q ?t !$ =D <4 $OE, 9g N( $r $H $C $F $" $k !% $^ $?!$ Hf 3S $N $? $a!$ @5 Nc 10 5- ;v !$ Ii Nc $J $7 $N>r 7o $GDL >o $N E, 9g %U %# !< %I %P %C %/ $rMQ $$ $F%/ %(%j !< %Y Jan. 1999 Fish Ey e %^%C %A %s %0 !’ 35G0BN7O $r MxMQ $7 $? ;kE@Cj=P $K 4p $E $/J8=q@0M};Y1g5!G= 5

6 %/ %H%k $r:n @. $7 !$ 8! :w $7 $?>l 9g $r \p10n0(normal rf )" $H $7 $F N> %0 %i%U $K <( $7 $F $$ $k!%$^ $? !$ %7 %9 %F %‘ $N 1~Ez B.EY $K 4X $7 $F $G$"$k $, !$ Sun Ultra2 !J %a %b%j 320MB !K >e $G <B83 $r 9T$C $? 7k2L !$0UL# %0 %k !< %W $N Cj=P$*$h $S J8 8%8!:w$^ $G$r 4^ $a$F$b 5 IC0JFb $G$" $C$? !% ?^ 3 $h$j !$DL>o$N E, 9g%U %# !< %I %P %C %/$h $j E, 9g N( $O <c43Mn$A$k$b $N$N !$@5Nc $r A} $d$9 $K $D $l $F E,9gEY $O >e >: $7 !$E,9g %U %# !< %I %P %C %/ $N @-G= $K 6a $E $$$F$$ $/ $3$H $, $o$+ $k !% $3$N ;~ !$@5Nc $N A}2C $K O" $l $F Cj=P$5 $l $k0U L# %0 %k !< %W ?t $O A}2C $7 $F $$ $/ $N $K BP $7 !$0UL# %0 %k !< %W Ev $?$j$N J?6Q=jB0C18l?t $O 8:>/ $7 $F $$ $/ $3$H $, 3NG’$5 $l $? !% $3$N ;v $O !$@5Nc$NA} 2C $K H<$$ !$<0 (8) $K $h$C$F 7W;;$5 $l $kC18l $N =E$_ $, %f !<%6$N 6=L# $r @5 $7 $/H?1G$9 $k $h $& $K$J$k $@ $1 $G$J $/ !$ Cj =P $5 $l $k0U L# %0 %k !< %W $, !$ 0lHL 2= $7 $9 $. $?$b $N $+ $i E,EY $JN3EY $N $b $N $K J,3d $5 $l !$ @:EY8~>e $K 9W8%$9$k;v $r I= $7 $F $$ $k $H 9M $($i $l $k!% $3 $l $h$j!$ 35G0BN7O $+$i Cj=P$5 $l $? 0UL# %0 %k !< %W $N !$FC D’@8@. $K 4X$9$k @) Ls $H $7 $F$N BEEv@-!$ $* $h $S 3 !& 2 @a $G <( $7 $?%"%k %4 %j %: %‘ $N M-8z@- $, 3NG’ $G $- $k !% E,9g %U %# !< %I %P %C %/$h$j@-G= $, Nt$kM}M3 $H $7 $F <g $K 9M $($i $l $k $N $O !$<! $N FsE@ $G$" $k !% (1) IT E, @Z $J0U L# %0%k!< %W $rFCD’ $H $7 $F Cj =P $7 $F $7 $^ $C $?$?$a$N 8m:9 !J 0UL# %0 %k !< %W $K $h$k %N %$ %: !K (2) 0U L# %0%k!< %W Fb $K !$ IT E, @Z $JC1 8l $, 4^ $^ $l$F $7 $^ $C $?$?$a$N 8m:9 !J C18l $K $h$k %N %$ %: !K !% !J 1 !K $K 4X $7 $F $O !$ EDR EE;R2=<- =q $+$i Cj=P $5 $l $? 0UL# %0 %k !< %W Cf $K E,@Z $J$b$N $, B8:_ $7 $J$+ $C $? >l9g$b 9M $($i $l $k $, !$ $= $l 0J30 $N MW0x $H $7 $F !$C18l $r 0UL# %0 %k !< %W $K =LB‘$9$k:] $K !$0lHL2= $X$N%P %$ %" %9 $N J} $, 6/ $$ $3 $H $, 9M $( $i $l$k !% $= $3 $GIi Nc $rDI 2C $7 $? $H $3 $m !$ ?^ 4 $K <( $7 $?DL $j E, 9g N( $, >e>: $7 !$ Ii Nc $J $7 $N>l9g $NE, 9g %U %# !< %I %P%C%/ $h $j@- G= $, $h $/ $J$k $3 $H $, 3NG’ $5 $l$? !% $3$N ;~ !$0UL# %0 %k !< %W Ev $?$j$N J?6Q=jB0C18l?t $K $D$$ $F $O !$@5Nc $r A} $d $7 $? >l9g $H F1MM $K !$IiNc $N A}2C $K $D $l $F 8:>/ $7 $? $, !$:#2s $O Cj=P$5 $l $k0UL# %0 %k !< %W ?t$b 8:>/$9$k$3$H $, 3NG’$5 $l $? !% $3 $l $h $j !$ IiNc $N A}2C $K $h$kE,9gN( $N >e>: $O !$0UL# %0 %k !< %W $N 2aEY $J 0lHL2= $, M^@)$5 $l $k 8z2L $K 2C $( !$ 3 !& 2 @a $N %9 %F%C %W (3) $K $*$$ $F ITE,@Z $J %0 %k !< %W $, GS=|$5 $l $k8z2L$bH?1G$5 $l $? $b $N$H 9M $( $k$3$H $, $G $- $h $& !% 8e=R$9$k$h $& $K !$J8=q@0 M};Y 1g %7 %9 %F %‘$N4p HW5;=Q $H $7 $F Fish Ey e %^%C %A %s %0 $r MQ$$ $? >l9g $K$O !$IiNc $, M? $($i $l $k $H$$ $& A0Ds $O BEEv $G$" $k $H 9M $($i $l $k !% ;D $k !J 2 !K $K 4X $7 $F $O !$ C1 8l $N;} $D 0U L# $N[# Kf $5 $dIJ ;l $N0c $$!$ C1 8l $= $l <+ BN $N0U L# $H !$ J# 9g 8l !J %U %l !< %: !K $H $7 $F ;HMQ$5 $l $? >l9g $H$N 0UL# $N 0c$$ $J $I $, 860x $G$" I= 1 0e3X4X78 $N 5-;v $+$i Cj=P$5 $l $? 0UL# %0 %k !< %W $N Nc 35G0 ID @bL@ =jB0C18l 3f98b3 7r9/>uBV$NCM condit diseas sickne death health . . . 444506 @8BN9=@.J*<A protei imm uno c holes dna 30f6da B!4o ey e brain heart lung muscle knee . . . 3f969e IB5$ sympto syndro aids cancer cold . . . 44479c 0eLtIJ drug medica medici laxati acid . . . 30f6f7 0eNE4o6q bandag cathet glasse con tac patch $k $H 9M $($i $l $k !% $3 $l$K $D$$ $F$O !$J#9g8l $r FCD’ $H $7 $F 9MN8 $7 $? $j !$4pK\FCD’ %Y %/ %H %k $N 7W;; ;~ $K 9=J82r@O $J $I $N 5;=Q $r MQ$$ !$IJ;l $N6hJL $r $7 $F Cj=P$9$k $J $I $N BP:v $, 9M $( $i $l $k!% $3$NE@ $K 4XO" $7 $F !$ [ Cv8T 98] $G$O F|K\8l %I %- %e %a %s %H $X BP1~$9$k$?$a$N2~NI $, Js9p$5 $l $F $$ $k $, !$ $3 $l $O 7ABVAG2r@O $r MxMQ $7 $F $$ $k$?$a>e=R $N LdBjE@ $, $" $kDxEY2r>C$5 $l $F $$ $k;v $, 4|BT $G$- $k !% $^ $?!$ K\ <B 83 $K $* $$ $F9b IQ EY $GCj =P $5 $l $? 0U L# %0 %k!< %W $N 0lIt $K $D$$ $F !$ $=$N8+=P $7 >pJs $H !$ $= $l$K B0$9$k C1 8l$N 0l It$r I= 1 $K <($9 � 5 !% $3 $l $+ $i $b !$ 3 !& 2 @a $G <( $7 $?%"%k %4 %j %: %‘$NM-8z@- $, 3NG’ $G$- $k !%$^ $? !$Cj=P $5 $l $? 8+=P $7 >pJs$dC18l=89g $r%f !<%6 $K Ds<($9$k $3$H $K $h $j !$ 8= :_!$ $I $NMM $J;k E@ !& OC Bj $K$h $C $F %I %- %e %a %s %H 4V$N4X78 $r B* $($h $& $H $7 $F $$ $k $+$r CN$k<j $,$+ $j $r %f !<%6 $K Ds6!$9$k $3$H $, $G $- $k !% $3 $l $O !$8e=R$9$kJ8 =q@0 M} ;Y 1g %7 %9 %F%‘ $X $N1~ MQ $r9M $( $?:] $K !$ Fish Ey e %^%C%A %s %0 $N ;}$DHs>o $K Bg$- $J %a %j %C %H $G $" $k $H 8@ $( $h $& !% 5. Fish Ey e %^ %C %A %s %0$N J8 =q @0 M} $X $N 1~ MQ 5 !& 1 Fish Ey e %^%C%A %s%0 $N FCD’ K\ 9F $G Ds 0F $7 $? Fish Ey e %^%C %A %s %0 $N FCD’ $r @0M} $9$k $H <!$N$h $& $K$J $k !% � 35G0BN7O $r %H %C %W%@ %& %s $N @)Ls $H $7 $F !$>/?tNc $+ $i ;kE@!&6=L# $r Cj=P$9$k $3$H $,$G $- $k � ;kE@ !& OCBj $H $7 $F Cj=P$5 $l $k0UL# %0 %k !< %W $N 8+=P $7 >p Js $d C18l=8 9g $r 8+$k $3$H$K $h$j !$ 8=:_ $N ;kE@ $r L@<(E* $K CN$k $3$H $,$G $- $k � Cj=P$5 $l $? 0UL# %0 %k !< %W $r :o=| $7 $? $j !$ DI2C$9$k $3$H$K $h $k Fish Ey e %Y %/ %H %k $N JQ 99 $d =$ @5 $, MF 0W $G $" $k � 0UL# %0 %k !< %W 4V $K$O 3,AX $, B8:_$9$k $?$a !$;kE@ $N N3EY $r JQ99$9$k $3$H $,$G $- $k � 3F %I %- %e %a %s %H $+$i $N%Y %/ %H %k @8@.;~ $K F0E* $K ;k E@ $r 9MN8$9$k$?$a !$ 2 J8 =q4V$N 4X78 $r ;k E@ $K 9g $o $;$F F0E* $K I>2A$9$k $3$H $, 2DG= $G $" $k * 5 %9 %F%^8e$NC18l$N8l44 $r <( $7 $F $$ $k 6 ?M 9) CN G= 3X 2q ;o V ol.14 No.1

7 ?^ 5 J8=q@0M};Y1g %7 %9 %F%‘$N354Q $3 $l$i $N FCD’ $K $h$j!$ 2 !& 1 @a $G @bL@ $7 $? $h $& $J J8=q @0 M};Y 1g %7 %9 %F %‘$N 4p HW5; =Q $H $7 $F !$ Fish Ey e %^%C %A %s %0 $O E, $7 $F $$ $k $H 9M $($i $l $k !% 5 !& 2 Fish Ey e %^%C %A %s %0$r MQ $$$? J8=q @0 M} %W %m %; %9 2f !9 $O !$ Fish Ey e %^%C %A %s%0 $r 4p HW5;=Q $H $7 $F MQ $$ $? J8=q@0M};Y1g %7 %9 %F %‘ $N %W %m %H %? %$ %W $r 3+H/Cf $G $" $k !J ?^ 5 !K !% %a%$ %s %& %# %s %I %& !J 0lHVBg$- $J%& %# %s %I %& !K $N :8>e It $K $O %I %-%e %a %s %H 4V $N4X78 $, %^ %C %T%s %0 $5 $l$F $*$j !$ 3F %N !< %I $, %I %- %e%a %s %H$rI= $7 $F$$ $k !% %N !< %I $NBg $- $5 $O <0 !J 6 !K $G7W;; $5 $l $kCM $K 4p $E$$ $F$* $j !$ N‘ ;w EY !J <0 !J 7 !K !K $NCM $K 1~ $8 $F !$ 3F %N !< %I 4V $rB@ $5 $N0[ $J$k %j %s %/ $G 7k $s$G $$ $k !%Cf1{2<It $K I=<($5 $l $F $$ $k%& %# %s %I %& $O !$0UL# %0 %k !< %W $K 4X$9 $k>pJs $r I= <( $7 $F $*$j !$ $3$N %& %# %s %I %& $+$i <jF0 $G 0UL# %0 %k !< %W $r A*Br$9$k $3$H$b 2DG= $H$J $C $F$$ $k!%$^ $? !$8=:_FCD’ $H $7 $F ;HMQ$5 $l $F $$$k0UL# %0 %k !< %W $K 4X $7 $F$O %a%$ %s %& %# %s %I %& 1&B& $K I=<($5 $l $F $*$j !$ %a%$ %s %& %# %s %I %& >eIt $K $" $k %\ %? %s $r %/ %j %C%/$9$k $3$H $K $h $C $F !$A*Br $5 $l $F $$ $k0UL# %0 %k!< %W $K 4p $E$$ $? Fish Ey e %^ %C %A %s %0 $, 9T $o $l !$ %&%# %s %I %& Fb $N %l %$ %"%& %H$, JQ99$5 $l $k !% $3$N %D!< %k$r MQ$$ $F J8=q@0M} $r 9T $& %W %m%; %9 $K $D$$ $F !$4JC1 $J Nc $r$" $2 $F @bL@$9$k!%<B:] $N 2hLL $r MQ$$ $? $N $G$O ;fLL>e $G$o$+ $j $E$i $$$H ;W $o $l $k $N $G !$0J2< $G $O 4JN,2= $7 $? ?^ $K $h$j$=$N %W %m%; %9 $r >R2p$9$k $3$H$H $9$k !%0J9_ $N ?^ $G$O !$%N !< %I $N %5 %$ %: $O Bg !$Cf!$>. $N 3 <o N‘ $G !$%j %s %/ $O N‘ ;w EY $, 0 : 2 0J >e$N $b$N$K $D $$$F $O :Y @~$G !$ 0 : 4 0J >e$N $b $N$K $D$$ $F$O B@ @~ $G I= <( $7 $F $$$k !% ?^ 6 1 2sL\$N8!:w=*N;8e $^ $: $O $8 $a $K !$ 4 >O $G MQ$$ $? Am?t 218 $N%K%e !< %95- ;v$N $& $A!$ $"$kF|IU $K G[I[$5 $l $? 5 5-;v $r FI $s$@$H $9 $k !% $3 $N $&$A $N 3 $D !J ?^ 6 Cf $G 0 !$ 1 !$ 2 !K $, %$ %s %? !< %M %C %H $K 4X$9$k5-;v $G$" $C$?$?$a !$ $3 $l $i$r @5Nc !$;D $j !J 3, 4 !K $r IiNc $H $7 $F Shrink A‘:n $K $h$k Fish Ey e %^%C%A %s %0 $r 9T$C$?7k2L !$8=:_ $N;kE@ $K $*$$ $F @5Nc $H 4X78 $, $"$k $H;W $o $l $k?7 $? $J %I %-%e %a %s %H$, 8!:w $5 $l !$ $= $l $i $N 4X78 $, %j %s %/ $G I=8=$5 $l $? !J ?^ 6 !K � 6 $3$N?^ $K $* $$ $F?7 $? $K EP>l $7 $? %I %-%e %a %s %H $NCf $G !$ $b $C $H$b%N !< %I %5 %$ %: $, Bg $- $$ %I %- %e %a %s %H 31 $O !$ !V ;q ;:4IM}%=%U %H $H %&%’ %V %5 %$ %H $N E}9g $K $D$$ $F !W $N5-;v $G $" $k !%@5 Nc $G$" $k %I %-%e %a %s %H 0 $O !$ !V %$ %s %?!<%M%C %H >e $G 9-9p $r 8+$k$? $S $K $*6b $, F~$k%5!< %S %9 !W $NOC $G $" $j !$ %$ %s %?!<%M%C %H 4X78 $G$" $k $H$$ $&0J30 $K $b !$7P :Q$NOC $G$b 4XO" $7 $F $$ $k $H$$$($h $& !% $^$? !$ %I %-%e %a %s%H 19, 112 !$ 187 $O $$$: $l $b !$<V $K 4X$9$k5-;v $G$" $k !% $3 $l $i $N 5-;v $, 8!:w$5 $l $? M}M3 $N 0l$D$H $7 $F !$ Fish Ey e %Y %/ %H %k @8 @.$K ;H MQ $5 $l $? 0UL# %0 %k !< %W $K ITE,@Z $J$b$N $, $" $C$? $3$H $, $" $2 $i $l $k!% $9 $J $o$A!$ C1 8l driv er $H guide $, !V ;XF3 <T !W $H $$ $& 8+=P $7 $r ;}$D0UL# %0 %k !< %W $K $^ $H$a$i $l $F $7 $^$C $F $$$? !% $3$N 7k2L!$ %I %-%e %a %s %H 2 $O !$ !V %$ %s %?!<%M%C %H >e $G%&%’ %V %5 %$ %H $r %, %$ %I $9$k !W $3$H $K $D$$ $F$N 5-;v $G $" $k$?$a !$<V4X78 $N5-;v $H 4X78 $, $" $k $H H=CG$5 $l $? $N$G$"$m $& !% $7 $+ $7 !$ B> $N0UL# %0 %k !< %W $H $7 $F$O !$ !V >Z =q !W $d !V >p Js=h M}4X 78$N B0@- !W $H $$ $C $? 8+=P $7 $r ;}$C $? !$;kE@ $K 4X$9$k0UL# %0 %k !< %W $, Cj=P$5 $l $F $$ $k !% $3$3$G !$6=L# $, <V4X78$N5- ;v $K 0\$j !$ %I %-%e %a %s %H 19 !$ 112 !$ 187 !$ 3 $r @5Nc $K $7 !$ %I %-%e %a %s %H 0 !$ 1 !$ 2 !$ 4 !$ 31 !$ 62 !$ 145 $r IiNc $H $7 $F ?7 $? $K Fish Ey e %^ %C %A %s%0 $r 9T$C $F$_$? 7k2L $r ?^ 7 $K <($9 !% $3 $N 7k 2L$r 8+ $k$H !$ %I %-%e %a %s%H 0 $H 31 $N 4X 78 $, * 6 @5Nc!$ IiNc $O ?’ $K$h$j6hJL $7 $F$$$k !% 4J N,2= $N$? $a !$ Ii Nc $N 0lIt $K $D$$$F $O >JN, $7 $F $$$k !% Jan. 1999 Fish Ey e %^%C %A %s %0 !’ 35G0BN7O $r MxMQ $7 $? ;kE@Cj=P $K 4p $E $/J8=q@0M};Y1g5!G= 7

8 ?^ 7 2 2sL\$N8!:w=*N;8e $= $N $^$^J] $? $l $F $$ $k $3$H $, $o$+ $k!% $3 $l$O A0=R $7 $? $h $& $K !$ %$ %s %?!<%M%C %H $H 7P:Q $N N>B&LL $G 4XO" $7 $F $$ $k $?$a $G$" $m $& !% $^ $?!$ %I %- %e %a %s %H 146 $O !$ %I %- %e %a %s %H 109 !$ 149 $H$= $l $>$l B@$$ %j %s %/ $G 7k $P $l $F $$ $k $, !$ $3 $l$i$O A4 $F !$ !V ?7 $7 $$ >h J* !J 146 !K !W $d !V A4 CO 7A <V !J 149 !K !W !$ !V ?7 <V !J %H %i%C %/ !K >p Js !J 109 !K !W $J $I !$ FC D’ $" $k<VN> $K $D $$$F $N 5- ;v $G $" $k !%$^$? !$ %I %-%e %a %s%H 19 $O !V 5o L2 $j1?E> KI ;_ %G %P %$ %9 !W !$ 112 $O !V 3D %I %i %$ %S%s %0!& %7 %_ %e %l !<%? !W !$ 23 $O !V <VFbEE;R5!4o $r @)8f$9$k2;@<G’ <1AuCV !W $N OC $G $"$j!$ <V $=$N$b$N $G$J $/4XO"@=IJ!&Au CV $H 8@ $&E@ $G 4X78 $7 $F $$ $k $H$$$($h $& !% $3 $l $i 0J30 $K $b!$ %I %-%e %a %s %H 187 !$ 188 !$ 189 $O $= $l $>$l !$ ?77? <V $d M"F~ <V $J $I $N %i %s %-%s %0 $K 4X$9$k 5-;v $G $"$j!$ $=$N 4X78 $, %j %s %/ $K $h$j I=8=$5 $l $F $$ $k $H$$ $( $h $& !% 0UL# %0%k !< %W $H $7 $F $O !$ !V BgDL $j !W $d !V v ehicle !W $H $$$C $? <V $K 4X$9$k $b$N $d !$ !V 2;@< !W $J $I !$ ?7 $7 $$ ;kE@ $K BP1~$9$k$b $N $, Cj=P$5 $l $F $$ $k!%$^ $? !$>pJs=hM}4X78 $N0UL# %0%k !< %W $K $D$$ $F$b!$ ?^ 6 $NCJ 3, $G $O 16 C18l $r 4^ $‘ %0 %k !< %W $, 0l$D $@$1 Cj =P$5 $l $? $N$K BP $7 !$?^ 7 $G $O $= $l$> $l 4 !$ 5 !$ 10 8D$N C18l$r 4^ $‘ 3 $D$N %0 %k !< %W $, Cj =P$5 $l $F $$ $k !% $3 $l $O A4 BN E* $J 79 8~ $G $" $j !$ 2 2s L\$N Fish Ey e %Y %/ %H %k $N J} $, !$0UL# %0 %k !< %W ?t $O A} 2C $7 $F $$ $k $N $K $b 4X $o $i$: A4BN $N <!85?t$bA}2C $7 $F $$ $k !% $3 $l$O !$Cj=P $5 $l $? 0UL# %0 %k !< %W $, >.5,LO $J$b$N $K $J $C $? $3 $H $rI= $7 $F$* $j !$ @5 Nc !& Ii Nc ?t $NA} 2C $K$h $C $F0lHL 2= $X $N %P %$ %" %9 $, M^ $( $i $l$?$? $a $H9M $( $i $l $k!% 6. B>$N8&5f $H$N Hf3S K\9F $G Ds0F $7 $F$$$k Fish Ey e %^ %C %A %s %0 $K $D$$ $F !$ 4XO"8&5f $H$N Hf3S8!F$ $r 9T $& !% %f !< %6 $N ;k E@$r Cj =P $7 !$2D ;k 2= $9 $k $H 8@ $&E@$G $O !$ B? <! 85 <\ EY 9= @. K! [ 3Q 94] $d %P %M %b %G %k [ 9b ?y 96] $J $I $r MQ$$ $F !$2hLLG[CV>e $N0LCV4X78$N7A $G I=8=$9$kJ} K! $, $" $k !% $3 $l $i $N J}K! $O !$K\MhB?<!85 $G$" $k $O$:$N %I %- %e %a %s %H 4V$N4X78 $r !$Fs<!856u4V $G$N 5wN% $K JQ49 $9$k:] $K !$ $=$N8m:9 $, 6K>. $H$J $kMM $K G[CV$9$k !% $3$3 $G !$ %f!<%6$N=i4|G[CV $K $h $C $F :G=*E* $K C#$9$k6I=j2r !J G[ CV !K $, 0[ $J $k !$ $H $$ $&@-<A $r MxMQ$9 $k$3$H$K $h $j !$ %f !<%6$N;kE@ $r 2hLLG[CV>e $K H?1G $7 $F $$ $k !% $3$N J}<0 $O !$ %I %- %e %a %s %H ?t $, A} $( $k $H 2hLL>e $, HK;( $K$J $j $o $+ $j $E $i$$ $H $$$& 7g E@ $r;} $D $N $KBP $7 !$ Fish Ey e %^ %C %A %s %0 $r MQ $$ $?>l9g $G $O !$ 2hLL >e $G$NG[CV $@$1 $G$J$/ !$ Fish Ey e %Y %/ %H%k @8 @. ;~ $K;HMQ $5 $l$?0UL# %0%k!< %W $+ $i $b ;kE@ $r FI$_ $H $k $3$H $, 2DG= $G$" $k $H$$ $C$?MxE@ $, $" $k !% $^ $?!$ [W ulfekuler 96] $G Ds 0F $5 $l$F$$ $k FC D’ %/ %i%9 %? %j %s %0 $G$O !$%+ %F %4 %j $, 4{CN$N %I %- %e %a %s %H 72 $K BP $7 !$ 3F %I %- %e %a %s %H $r <!85 $H$9$k 6u 4V $K$* $$ $F !$ K J? 6Q J, 3d %/ %i%9 %?%j %s %0$K$h $C $F FC D’ !J C1 8l !K $r %0%k!< %W 2= $7 !$ FC D’ 6u 4V $rDc<! 85 2= $9$k $3 $H $, Js9p $5 $l$F$$$k!% $3 $N%" %W %m !<%A$O Fish Ey e %^%C %A %s%0 $N Shrink A‘ :n $H Hs>o $K N‘;w $7 $F $$ $k $, !$=c?h $K E}7WE* $J A‘:n $G$" $k$?$a !$ $[$H $s $I A4 $F$N C18l $r 4^ $‘ %0 %k !< %W $, $G $-$F $7 $^ $& $J $I $N LdBj $,$" $k!% $3 $NE@ $G$b !$ Fish Ey e %^ %C %A %s %0 $G MQ$$$k0UL# %0 %k !< %W $O ?M4V $K$H $C $F M}2r2DG= $J 35G0 $K BP1~ $7 $F $$ $k$?$a !$ %0 %k !< %W 7W;;;~ $K 35G0BN 7O $, %H %C %W%@ %& %s $J @)Ls $H $7 $F M-8z $K 5!G=$9$k $@$1$G $J $/ !$ F@ $i $l $? 0UL# %0 %k !< %W $+$i %f !<%6 $, 0UL# $r GD0. $7 $d $9$$ $H$$ $C$? %a %j %C %H$, $" $k !% 7. $‘ $9 $S K\ 9F $G $O !$ %f !< %6 $N6= L# !& ;k E@ $rH? 1G $7 $?F0 E* %Y%/ %H %k@8 @. !? %^ %C %A %s %0 5! 9= $G $" $k Fish Ey e %^ %C %A %s %0$K $D$$ $F Ds0F $7 !$ $3 $l $r 4pHW5;=Q $H $7 $F MQ$$$?J8=q@0M} ;Y1g %7 %9 %F%‘ $K $D$$ $F 5- $7 $? !% %$ %s %?!<%M%C %H $J $I $r DL $8 $F B?NL$N>pJs $, MF0W $K F~<j2DG= $H$J $C$?8=:_ !$ $3 $l $i $N >pJs $r M-8z $K 3hMQ$9$k$?$a $K$O !$ $=$N;~E@ $G$N ;kE@ !& 6= L# $K4p $E$-!$ >p Js 4V $N4X 78 $r@0 M} !& 9= B$ 2= $7 $J $, $i A2?JE* $K FI$_?J$a $F 9T $/ $3$H $, =EMW $G$" $k !%35G0 BN7O $rMQ $$ $F%f !< %6 $K 2DFI $J7A $G;kE@ $rCj=P $9 $k Fish Ey e %^%C %A %s %0 $O !$ $3$N MM $J2aDx $N;Y1g $K M-8z $G$" $k $H 9M$($i$l $k !% Fish Ey e %^%C %A %s%0 $O J8 8%$r C1 8l$" $k$$ $O$= $l $i $N =89gBN !J 0UL# %0 %k !< %W !K $N=89g $H $7 $F I=8= $9$k 0J>e !$ $"$kOC Bj $K $* $1 $k!$ Cx <T $NN)>l !J ;?@.!$ H?BP !K $N0c$$ $J $I $O B* $( $k $3$H$O :$Fq $G$" $k $, !$ %f!< %6 $, J88% $r @0M} $7 !$A2?JE* $K FI$_?J$a $F 9T $/>e $G !$M- 8 ?M 9) CN G= 3X 2q ;o V ol.14 No.1

9 8z $J %, %$ %I $H$J $k>pJs $O Ds6! $G $- $k $H 8@ $( $h $& !% 8=:_3+H/Cf $N%D!< %k$O !$Hs>o $K%7 %s %W %k $J $b$N $G$" $j !$ J8=q4V $N J#;( $J 9=B$ $r 07 $& $3$H $,$G $-$J$$ !%:#8e $O 3,AX9=B$ $r 5v$9 $J $I $N 2~NI $r 2C $( !$ $h$j07$$ $d$9 $/ $9$k M= Dj $G $"$k!% $^ $?!$ Fish Ey e %^ %C %A %s %0$G$OGX7J CN<1 $H $7 $F MQ $$$k 0U L# %0%k !< %W $N <A $, =E MW $G$"$k $? $a !$ EDR EE ;R 2= <- =q $+$i $?$@ Cj =P $9 $k $@$1 $G $J $/ !$ ITMW $J %0 %k !< %W $r :o=| $7 $? $j !$ ?7 $? $J C18l !$ %0 %k !< %W $r DI 2C $9$k $J $I $N0UL# %0%k !< %W =89g $N@v N} 2= $, M-8z $G$"$j !$ :#8e $N 2]Bj $G$" $k $H 9M $($F $$ $k !% !~ ;2 9M J8 8% !~ [ 1sF# 93] 1s F# Ao ;V , Bg Fb El !’ E} 9g 7? H/ A[ ;Y 1g %7%9 %F %‘ !’ FISM , ?M9)CNG=3X2q;o , V ol. 8, No. 5, pp. 611{618(1993). [ @1Ln 89] @1Ln 6) !’ H/A[K!F~Lg , F|K\7P:Q?7J9<R (1989). [ :YLn 94] D. ELLIS ( :YLn 8xCK4FLu ) !’ >pJs8!:wO@ !’ G’CN E* %" %W %m!<%A$X$N E8K> , 4]A1 (1994). [ Cv8T 98] Cv8T 7rB@O: , 9b4V 9/;K , @PDM K~ !’ 35G0BN 7O $K 4p $E $/ >pJs @0 M};Y 1g %D!< %k$NF|K\ 8l2= , Bh 56 2s>p=h A4 Bg9V 1i O@ J8=8 , pp. 3-102{103(1998). [ @n4nED 67] @n4nED FsO: !’ H/A[K! , Cf1{8xO@<R (1967). [ T"F# 93] T"F# ?J!’H/A[;Y1g %7 %9 %F%‘$N8&5f3+H/F08~ $H$=$N 2] Bj , ?M9)CNG=3X2q;o , V ol. 8, No. 5, pp. 552{559(1993). [ D9Hx 96] D9Hx ?? !’ 11. >pJs $N9=B$ 2= $H8!:w , <+A38@ 8l=h M} , 4d GH=qE9 (1996). [ =wItED 96] =wItED Ip;K , T"F# ?J !’J#?t$N KJ K!?^2r $N:90[$d 6&DL It $r2D;k 2= $9 $k;W 9M ;Y 1g %7 %9 %F%‘ $N<B8= $HI>2A , ?M9) CN G= 3X2q8&;q SIG-J-9602-6, pp. 28{33(1996). [ <D86 93] <D86 Lw;V!’CN<1@0 M};Y1g %7 %9%F%‘ CONSIST-I I, ?M 9)CNG=3X2q;o , V ol. 8, No. 5, pp. 593{600(1993). [ ?y;3 97] ?y ;3 8xB$ : H/ A[;Y1g%D !< %k!’ %D!<%k 72$N3+ H/ $H E}9g 2=$N ;n$_ { AO H/ %a %G %# %" 4D6- { , Bh 11 2s ?M9) CNG= 3X2q A4Bg %A%e !< %H %j %" %k (1997). [Sugimoto 96] Sugimoto, M., Hori, K. and Ohsuga, S. : A system to visualize di�eren t viewp oints for supp orting researc hers’ creativity , Kno wledge-Based Systems, V ol. 9, No. 6, pp. 369{376(1996). [ 3Q 94] 3Q 9/G7 , KY 9@0l , Bg?\2l @aM: !’ %F %- %9 %H %* %V%8 %’ %/ %H $r6u 4V G[ CV $9 $k $3 $H $K$h $k ;W 9M ;Y 1g %7%9 %F%‘ , ?M9) CN G= 3X 2q ;o , V ol. 9, No. 1, pp. 139{147(1994). [Sumi 96] Sumi, Y., Nishimoto, K. and Mase, K. : F acil- itating Human Comm unications in P ersonalized Infor- mation Spaces, AAAI-96 W orkshop on Internet-Based Information Systems, pp. 123{129(1996). [ 9b4V 97] 9b 4V 9/ ;K , @P DM K~ !’ 35 G0 BN 7O$r MQ$$ $? Fish Eye %Y %/ %H %k $N >p Js @0 M} ;Y 1g %D !<%k $X $N 1~ MQ , ?M 9) CN G= 3X 2q 8& ;q SIG-F AI-9702, pp. 97{102(1997). [ 9b?y 96] 9b?y 9L0l , T"F# ?J !’ $P $M %b %G%k$r MQ$$ $?%" %$ %G %" ?( H/ %7%9 %F%‘ $N9= C[ $K$D $$ $F , ?M 9) CN G= 3X 2q 8& ;q SIG-J-9602-7, pp. 34{39(1996). [W ulfekuler 96] W ulfekuhler, M., R. and Punc h, W., F. : Finding Salien t F eatures for Personal W eb Page Cate- gories, 6th Int’l WWW Conference, h ttp://www6.n ttlabs.com/HyperNews/get/P APER118.h tml. Cx <T >R 2p 9b4V 9/;K !J 3X@82q0w !K 1994 G/El 5~Bg 3X 9) 3X It EE ;R 9) 3X 2J B46H !% 1996 G/ F1Bg3X1!=$;N2]Dx=*N;!%8=:_!$F1Bg3XBg3X1!Gn;N 2] Dx 3 G/:_ @R Cf !% AI E* %" %W %m!< %A $r:N MQ $7 $?!$ CN E*A}I}4o $H $7 $F $N%R%e!< %^ %s %$ %s %?%U%’!< %9 $N8& 5f $K 6=L# $r ;}$D!%>pJs=hM}3X2q2q0w!% !R tak ama@miv.t.u-toky o.ac.jp !S @PDM K~ !J @52q0w !K 1971 G/ El 5~Bg 3X9) 3XIt EE ;RB4 6H !% 1976 G/ F1Bg 3X 1! Gn ;N 2] Dx =* N; !%9) 3X Gn ;N !%F1 G/ NTT F~ <R !$ 2#?\2l8&5f=j!% 1978 G/El5~Bg3X@8;:5;=Q8&5f=j =u65<x !$F165<x $r 7P$F !$ 1992 G/$h$j 9)3XItEE ;R >pJs9)3X2J65<x!%8&5fJ,Ln $O ?M9)CNG=!$2>@b?dO@ %a %+ %K %:%‘ !$ %^ %k%A%b!< %@ %k 5<?M2= %(!< %8%’ %s %H !$ %M %C %H%o!< %/ 2= CN G= >p Js 4D 6- !% IEEE !$ AAAI !$ >p Js=h M}3X2q !$EE;R>p JsDL?. 3X2q !$1GA|>pJs %a %G %# %" 3X2q !$2hA|EE;R3X2qEy $N2q0w !% !R ishizuk a@miv.t.u-toky o.ac.jp !S Jan. 1999 Fish Ey e %^%C %A %s %0 !’ 35G0BN7O $r MxMQ $7 $? ;kE@Cj=P $K 4p $E $/J8=q@0M};Y1g5!G= 9