;f GUI $K$h$k>pJs2HEE@)8f A}0f =SG7 DGHx 0lO: J!CO 7rB@O: %=%K!<%3%s%T%e!<%?%5%$%(%s%9 8&5f=j masui@acm.org 6L@nBg3X9)3XIt siio@eng.tamagawa.ac.jp El5~9)6HBg3X fukuchi@is.titech.ac.jp >pJs2HEE5!4o$N%$%s%?%U%’!<%9 6a $$ >- Mh!" 2H Dm Fb $G ;H $o $l $k %F %l %S / 2; 6A 5! 4o / Nd B" 8K $N$h$&$J 3F<o$N 2HEE@=IJ $O2HDm Fb%M%C%H %o!<%/$G7k 9g$5 $l!"%$%s%?!< %M%C%H$N $h$& $J9-0h %M%C%H%o!< %/$H$b O"F0 $7$?!"$$$o $f$k >p Js2HEE 5! 4o$H$J $k$H9M $($i$l$k!# =>Mh $N2HEE@= IJ$G$O!"@= IJJL$K 3F<o$N5! G=$,$R $H$D$NH" $K<} $a$i$l!"A0 LL$K@)8f %Q%M%k $,G[CV$5 $l$k$H $$$&$b$N $,B? $+$C$?$,!"%M%C %H%o!<%/ @\B3$5 $l$?>p Js5!4o $N>l9g $OI, $:$7$b$3 $N$h$&$J 7ABV$r $H$kI,MW $O$J$$!# $?$H$($P 2;6A 5!4o$d%S %G%*%G%C%- $N$h$& $K>pJs$N $_$r07 $&2HEE@= IJ$N >l9g!"3Z6J $d%S%G %*$J$I$N %G!<%?$O $I$3$+ JL$N>l=j $K$" $k%5!<%P$G 0l3g4I M}$7!"5o 4V$G%G!< %?$rA*Br $7$F3Z $7$‘ $H$$$C$?7ABV$NJ}$,ET9g$,$h$$$+$b$7$l$J$$!# =>Mh$O!"J# ?t$N2H EE@=IJ$r @\B3$9 $k>l9g!" 5!G=Kh$K 0[$J $k%1!<%V%k $,;H$o $l$k$N $,IaDL $G$"$C$?$? $a!">pJs $d%( %M%k%.!<$N N.$l$d 8~$-$r%f!< %6$,GD 0.$9$k $3$H$OHf 3SE* MF0W$G$"$C $?!#J#?t $N2HEE @=IJ$r %1!<%V%k$G @\B3$9 $k$? $a$K$OB? ?t$N%1!< %V%k$N=h M}$,$o $:$i$o $7$$0lJ}!" 5!G= $,%f!<%6$K $O$C$-$j $o$+$k $H$$$& MxE@$, $"$C$?!#$? $H$( $P!"%S %G %* / %*!<%G%# %* %1!< %V %k$G @\ B3 $5$l $? 2 Bf $N %S %G%*%G%C%- $N0lJ} $+$iB>J} $X%@%S %s%0$r 9T$J$&>l 9g$O!" =PNOC<;R$H F~NOC< ;R$N@\B3 >u67$+ $i%@%S%s %0$NJ} 8~$rMF 0W$KCN$k $3$H$,$G $-$k$7!" J}8~$r5U E>$7$? $j%@%S%s %0$r 6X;_$7$? $j$9$k $3$H$b4J C1$G$" $k!#$7$+ $73F<o$N %G!<%? $rE}9gE*$K 07$& 1 K\$N%M%C %H%o!<%/$G >pJs2HEE 5!4o$,@\ B3$5$l$? >l9g!">p Js$N8~$- $dN.$l $,%f!<%6 $NL\$K8+ $($J $/$J$k$? $a!">pJs $N4IM} $,%f!<%6 $K$H$C$F $+$($C$F Hs>o $KFq$7$/ $J$C$F$7 $^$&2DG= @-$,$" $k!#$?$H $($PF1<o $N%S %G%*%G%C%-$r 2 Bf 07$&$h$& $J>l9g!"$J $s$i$+$N J}K!$GN> <T$r6hJL $9$kI,MW $,$"$k $,!"$?$H$( $PL>A0 $G6hJL$7 $h$& $H$9$k$H $=$l$>$l $NL>A0 $r>o$K%f!< %6$,0U <1$7$J$1 $l$P $J$i$J$$ $N$G!"LLE] $G$"$k $74V0c$$ $b5/$3 $j$d$9$$ $G$" $m$&!#L>A0 $N$h$&$J 4V@\E* $J5-9f$r MQ$$$k $3$H$J$/ MF0W $K>pJs2HEE$rA‘:n$9$k$?$a$N<jCJ$,5a$a$i$l$F$$$k!# 5B-05 Controlling Information Appliances with Paper-GUI T oshiyuki Masui, Itiro Siio, Kentaro Fukuchi ?^ 1: FieldMouse $N%W%m%H%?%$%W FieldMouse 2f!9$O!" <B@$3&%$%s%?%U%’!<%9 $K8~$$$?F~NOAuCV!V Field- Mouse !W$rDs0F$7$F$$$k [1] !# FieldMouse $O%^%&%9$d2C B.EY%;%s %5$N$h $&$JAj BP0\F0 8!=PAu CV$H%P!< %3!<%I%j!< %@ $N $h $& $J ID 8! =P Au CV$r 0l BN 2= $7 $? Au CV $G $" $j!" JI $d ;f$N>e$KE=$C$?%P!<%3!<%I$J$I$N ID $rG’<1$7$?8e$G Field- Mouse $rF0$+$9$3$H$K$h$j!"=>Mh$NF~NOAuCV$G$OFq$7$+$C $?3F<o$NA‘:n$r4JC1$K;X<($9$k$3$H$,$G$-$k!# FieldMouse $rMQ$$$k $3$H$K $h$j!"ITL@ NF$K$J $j$,$A$J >pJs2H EE5!4o $N%$%s%? %U%’!<%9$r C/$K$b M}2r$7$d $9$/$9 $k$3$H $,2DG= $G$"$k!# ?^ 1 $K FieldMouse $N%W%m%H%?%$%W$r<($9!#;THN$N%P!<%3!< %I%j!<%@ $H%8%c%$ %mFbB" %^%&%9 $r0lBN 2=$7$F $"$k!#%f!< %6$O FieldMouse $N%P!<%3!<%I%j!<%@It$G%P!<%3!<%I$rG’ <1 $7 $? 8e $G FieldMouse $r 0\ F0 $9 $k $3 $H $K $h $j 3F <o $N ;X <($r9T $J$&!#%P!< %3!<%I$N 0LCV$, 4{CN$G $"$l$P!" $=$N:B I8$K%P!<%3!< %I$+$i $NAjBP 0\F05wN% $r2C$( $k$3$H $K$h$j FieldMouse $N@dBP0LCV$rCN$k$3$H$,$G$-$k$N$G!"IaDL$N ;f$dJI$r @dBP:B I8F~NO%? %V%l%C%H $N$h$&$K ;H$&$3 $H$,$G $-$k!#$^ $?!"%P!<%3!< %I$+$i $N0\F0 NL$d0\ F0J}8~ $rMxMQ $7$F%P!< %3!<%I<~ JU$NNN 0h$r%9 %i%$%@ $d%a%K%e!< $J$I$N GUI(Graphical User Interface) ItIJ $N $h$& $K MxMQ $9 $k$3 $H $b $G $- $k!# FieldMouse $r ;H$C $F ;f $d JI $K 0u :~ $5 $l $? 5-9f$r%0 %i%U%#%+ %k$KA‘ :n$9$k$3 $H$K$h $j!"2HEE @=IJ$r D>46E*$K @)8f$9 $k$3$H$, $G$-$k $h$&$K$J $k!#0J2< $K$=$N $h$&$JNc$r<($9!#

?^ 2: ;f>e$N GUI ItIJ$NNc ?^ 3: %G!<%?$NN.$l$N;X<( FieldMouse $K$h$k>pJs2HEEA‘:n ;f GUI $NNc ?^ 2 $O;f$N>e $K0u:~$5$l $? GUI ItIJ$NNc$G$" $k!#!V V ol- ume !W$H0u:~$5$l$?%P!<%3!<%I$r FieldMouse $GG’<1$7$? 8e:81&$K F0$+$9$3 $H$K$h $j!"AjBP0\ F0NL$K 1~$8$F2; NL$r @)8f$9$k $3$H$, $G$-$k!# $^$?:8 2<$N%P!<%3!< %I$rG’ <1$7 $?8e FieldMouse $r>eJ}$KF0$+$9$H%S%G%* 1 $,A*Br$5$l!" 2<J}$KF0$+$9$H%S%G%* 2 $,A*Br$5$l$k!#$3$N$h$&$K!"%P!< %3!<%I $r G’ <1 $7 $? 8e $N FieldMouse $N Aj BP 0\ F0 NL $d J} 8~ $r3hMQ$9$k$3$H$K$h$j!"IaDL$N;f$dJI$r GUI ItIJ$N$h$& $K;H$&$3$H$,$G$-$k!# %j%b%3%s$N6&DL2= A0=R$NNc $N>l9g!" %P!<%3!<%I $,0u:~ $5$l$F$$ $l$P2? $G$b %j%b%3%s $H$7$F ;H$&$3$H $,$G$- $k$?$a!" ;f$r%3%T!< $9$k $J$I$K$h $j$I$3$G $b%j%b %3%s$r;H $&$3$H $,$G$-!"J6 <:$r ?4G[$7$?$j%j%b%3%s$rC5$72s$C$?$j$9$kI,MW$,$J$/$J$k!# $^$?!" <o N‘ $N 0[ $J $k %j %b %3 %s $b $R $H $D $N FieldMouse $G 07$&$3$H $,$G$-$k $?$a!"J# ?t$N5!4o $r@)8f $9$k$?$a $KJ# ?t$N%j%b%3%s$rMQ0U$9$kI,MW$,$J$$!#$^$?%j%b%3%s$N GUI ItIJ$O$I $3$KCV$$ $F$b$h $$$N$G!"A‘ :n$K:G $b$U$5$o $7$$ >l=j$K;f GUI ItIJ$rE=$C$F$*$/$3$H$,$G$-$k!#$?$H$($P!" %9%T!<%+$N 2;NL$r @)8f$9 $kItIJ $r%9%T!<%+ K\BN$K E=$C$F $*$/$3$H $,$G$- $k$7!"EEOC $N2#$K E=$C$F$* $1$PEEOC Cf$K <~0O$N2;NL$rD4@0$9$k$3$H$,$G$-$k!# D>46E*$J6qBNE*A‘:n $?$H$($P 2;NL$r A‘:n$9 $k>l9g!" =>Mh$N2s E>7?%\ %j%e!<%‘ $K47$l$? ?M$O:81& $N2sE> A‘:n$r2; NLD4@a $K%^%C%T%s %0$9 $l$P$h$$ $7!"%9%i %$%I%\ %j%e!<%‘$K 47$l$??M $O0\F0 NL$r 2;NLD4@a$K%^%C%T%s%0$9$l$P$h$$!# %S%G%* A $N%G!<%?$r%S%G%* B $K%3%T!<$7$?$$>l9g$O!"%S %G%* A $NA0$G%G!<%?$r$9$/$$$H$k$h$&$JA‘:n$r9T$J$C$F $+$i%S%G%* B $K%G!<%?$rN.$79~$‘$h$&$JA‘:n$r3d$jEv$F $k$3$H$,$G$-$k!#$^$?!"?^ 3 $N$h$&$J%Q%M%k$N>e$G Field- Mouse $r%G!<%?$NN.$l$K$=$C$FF0$+$9$3$H$K$h$jD>46E* $K%G!<%?$NN.$l$r;X<($9$k$3$H$b$G$-$k!# EE5$@=IJ $NA‘:n$O 4V@\E* $G$o$+$j $K$/$$ $b$N$,B? $$$H$$ $&LdBj$, =>Mh$+ $i$7$P$7 $P;XE& $5$l$F$$ $k!#Nc$( $PIt20 $N>HL@$r A‘:n$9 $k>l9g!" $I$N>HL@ $,$I$N %9%$%C%A $KBP1~ $7$F$$$k $N$+$o $+$j$K$/ $$>l9g $,B?$$$7!" >HL@K\ BN$rD> @\A‘:n$9 $k$3$H $,$G$-$J $$>l9g $bB?$$!#=> Mh$N2H EE@=IJ $G$O$3$N $h$&$K <+L@$G $J$$%^%C%T %s%0$r %f!<%6$, GD0.$7 $J $1 $l $P ;H $( $J $$ $b $N $, B? $$ $,!" FieldMouse $K $h $k D> @\E*A‘:n $,2DG= $J%$%s %?%U%’!<%9$G $O$3$N $h$&$J IT<+A3 $J%^%C%T%s%0$r:G>.8B$K$*$5$($k$3$H$,$G$-$k!# <B@$3&;X8~%W%m%0%i%_%s%0 FieldMouse $K$h$k5!4oA‘:n$r<B@$3&$N3F<o$N>r7o;X<($H AH $_ 9g $o $; $k $3 $H $K $h $j!" FieldMouse $@ $1 $r ;H$C $F 5! 4oA‘:n$N %W%m%0%i %_%s%0 $r9T$J$& $3$H$, $G$-$k$h $&$K$J $k!#$? $H $($P !V 7 ;~$K %F %l %S$r $D $1$k!W $H $$ $&%W %m %0%i %‘$r:n$j $?$$>l9g!" $^$:;~7W$N J8;zHW$N 7 $N 0LCV$N%P!< %3!<%I$G;~ 9o$N>r 7o$r;XDj $7$?8e $G%F%l%S $NEE8; $rF~$l $kA‘:n$r $9$l$P $h$$!#$^ $?7HBSC< Kv$G!V1X $N$=$P $G$O;~ 9oI=$rI= <($9$k!W $H$$$& %W%m%0%i %‘$r:n $k$K$O!" ;f$NCO ?^ >e $G FieldMouse $r ;H$C $F NN 0h $r ;X Dj $7 $? 8e $G ;~ 9o I= $r8F$S=P$9A‘:n$r$9$l$P$h$$!#$3$N$h$&$K!" FieldMouse $r;H$&$3 $H$K$h $j!"<B@$3& $N;vJ* $N$_$rMQ $$$FJ# ;($J@) 8f$r 9T $J$& <B @$ 3&%W %m %0 %i%_ %s %0 [2] $rMF 0W $K <B8= $G $- $k$H9M$($i$l$k!# 7kO@ FieldMouse $r<B@$3&;X8~%$%s%?%U%’!<%9$NF~NOAuCV$H$7 $FMQ$$$k $3$H$K $h$j!"J#;( $K$J$j $,$A$J>p Js2HEE A‘:n$r Hs>o$K$o $+$j$d $9$/$G$- $k2DG= @-$,$"$k $3$H$r <($7$?!# %0%i%U%# %+%k%f!< %6%$%s %?%U%’!<%9 $,Ia5Z $7$F$- $?GX7J $K$O!";~4V $r$+$1 $F%\%? %s!"%9%i %$%@$J $I$H$$$C $?%$%s %?%U%’!<%9$N %$%G%#%* %‘ $,6& DLCN<1 2=$5$l $F$-$? $H$$$& 7P 0^ $, $" $k $H ;W $o $l $k!# FieldMouse $N $h $& $J <B @$ 3& %$ %s%?%U%’!<%9MQ$NAuCV$N>l9g$O GUI $N$h$&$J%$%G%#%*%‘ $,$^$@3N N)$5$l $F$$$J$$ $,!"A‘:n $7$d$9$/ M}2r$7 $d$9$$ %$%G%#%*%‘$r=y!9$K3NN)$7$F$$$/I,MW$,$"$k$@$m$&!# ;29MJ88% 1. Itiro Siio, T oshiyuki Masui, and Kentaro Fukuchi. Real- world interaction using the FieldMouse. In Proceedings of the ACM Symposium on User Interface Softwar e and T ech- nology (UIST’99) , to appear . ACM Press, November 1999. 2. A}0f =SG7 . <B@$3&;X8~%W%m%0%i%_%s%0 . In Bh 40 2sE_$N%W%m %0%i %_%s%0 %7%s%] %8%& %‘M=9F =8 , pp. 19–25. >p Js=hM} 3X2q , January 1999.