;v>pDL %m%\%C %H $K $h $k %* %U %# %94D6- $K$* $1 $kCNE*:n6H;Y1g Jijo2 rob ot that supp orts w orks in an o�ce en vironmen t K\B<M[0l y >>0f=S9@ y Kc@81Q<y y @uLnB@ y 868y y John F ry yy Y oic hi Motomura y T oshihiro Matsui y Hideki Asoh y F utoshi Asano y Isao Hara y John F ry yy y EE;R5;=QAm9g8&5f=j yy Stanford univ ersit y y Electrotechnical Lab oratory yy Stanford universit y Abstract: W e develop the Jijo2 rob ot that supp orts daily w orks in an o�ce environmen t. Jijo2 implies Japanese word, ‘JIJYOU-TSU’ who knows many things ab out the environmen t. In this pap er, distinctiv e functions of Jijo2 rob ot are introduced. Through developing the rob ot, imp ortant research issues are getting clear. It is called non-deterministic selection problem. F or this problem, probabilistic framew ork is e�ective to understand from computational p oin t of view. 1 $O $8 $a$K EEAm8&$G %*%U %#%9 $K $*$1 $k :n 6H$r ;Y 1g$9 $k$?$a $N CN E* %7 %9 %F%‘$N %W %m %H %? %$ %W $H $7 $F !V ;v>pDL %m %\ %C %H !W $H L> IU $1$? %7%9 %F%‘ $N8&5f 3+H/ $r9T $C $F$$$k [1, 2]. $3$3 $G $O 8BDj$5$l$? JD $8 $? 4D6-$G$O$J $/ , 0lHL$N B? MM$J@8 3h4D 6- $G?M4V $H =@Fp $K%3%_ %e%K%1!< %H $7 $J$,$i6(D4 $7 $F F0:n $G$- $kCNE*%7 %9%F%‘$rL\;X $7 $F $$ $k . $=$N$?$a$K ?M4V $, <+ A3 $K 07$C $F$$$kB?MM $J>pJs $rE}9g $7 $F =hM} $r9T $&G=NO $H , F0 E* $K JQ 2=$9$k 3+J|7O$G$" $k <B4D6-$K E, 1~$9$k$?$a $N3X=,G=NO $, =EMW $J 80 $H$J$C$F$$$k [4]. ;v >p DL %m %\%C %H$O !V <+J, $N %* %U%# %9 4D 6- $K$D $$ $F $N3M F@ $7 $? CN<1 $r%f!<%6!<$NMW5a $K 1~ $8 $F Ds6!$9$k !W $3 $H$G :n6H $r ;Y1g$9 $kCNE*%7 %9 %F %‘$G$"$j , <!$N $h $&$J%? %9%/ $r <B9T$9$k $3$H $,$G $-$k . � K,Ld5R$rL\E*CO$^ $G 0FFb$9$k . � EO$5 $l$? J*$rFO $1 @h $K ;}$C$F9T$/ . � MQ7o$N$"$k?M$N5o>l=j$rC5 $7 $F O"Mm$r$H$k . � %*%U %#%9 30 $N30=P@h $+ $i %$ %s %?!<%M %C %H $r DL $8 $? >p JsDs6! . � ?&0w$N5o>l=j$d%9%1 %8%e!<%k 4IM} . O"Mm @h : ") 305 $D$/ $P ;TG_1‘ 1-1-4 EE;R5;=QAm 9g8&5f =j >pJs2J3X It , K\ B< M[0l , E-mail: motomura@etl.go.jp, T el: (0298)54-5836, F ax: (0298)54-5301, URL: http://www.etl.go.jp/ motomura/ � 2q5D<<$J $I $N%*%U %#%9 $N %j %=!< %94IM} . � %0 %k !< %W $N %_!<%F %# %s %0 $N D4@0 , It20M=Ls . � AH?%Fb$N OA %G !<%?%Y!<%9 $K $D$$$F$N>pJs8!:w . $J $I $N$h $& $JF|>oE* $J:n6H $r;Y1g$9$kEE;RHk=q %m %\ %C %H $H $7 $F$N Lr3d $, A[Dj$5 $l$F$$ $k . $3 $N$? $a$K <B :] E*$J%* %U %#%9 $K $* $$$F K>$^$l $k =E MW $J G= NO$O , $9$G$K EE;R 2=$5$l $?%G !< %?$@$1 $G $J $/ , L@ <( E* $K%* %s%i %$ %s 2=$5 $l$F$$$J$+$C$?$jD>@\4QB, $9$k $3$H $, Fq $7 $$$, 0EL[E*$K$= $N 4D6-$G$O DL MQ $7 $F $$ $k>o <1 , %9 %? %C%U $, 6&M- $7 $F $$ $k CN<1 , ;~ !99o!9 $H 5/$-$F$$ $k =PMh ;v $K 4X$9$k >pJs$J $I $b07$( $k$3$H$G$"$k . $3 $N$h $& $J>p Js $O$3 $l $^ $G$N >pJs %7%9%F%‘ $K$H$C $F$OHf3SE*<h07 $$ $K $/$$$b$N$G $" $j , $3 $& $7 $? <oN‘$N CN <1$r3M F@$9$k <jK!$N 8&5f $O>pJs=hM}5;=Q $K$H$C $F$N %V%l !<%/%9 %k!<$H$J$k$H 4| BT$G$- $k . ;v >pDL%m%\ %C %H 7W2h$K $*$$ $F 2f !9 $O , $3$l $i ?M4V $, F|>oE* $K07$C $F$$$kB?MM $JCN<1$r %7 %9%F%‘ $, 5[ <} $7 , 3X =,$9$k$?$a $N 0\F0 7?<B4D 6- %$ %s %? !<%U%’!< %9$H $7 $F$N 5!G= $K$bCmL\ $7 $F 8&5f $r?J$a $F$$$k . K\H/I= $G $O , $3$l $^$G$K 3+H/ $7 $? ;v >pDL%m %\ %C %H $N 5!G=$N FCD9$H , CN E*$JF|>o:n6H $N;Y1g $N$?$a $K=EMW$J2]Bj $H $7 $F Hs7hDjE* $J A*Br$N LdBj $K$D$$$F =R$Y $k . $3$N LdBj$K BP$9$k0l$D$N %" %W %m!<%A$H $7 $F 3NN(?dO@ $H;v>pDL %G !<%?%Y!<%9 $+ $i$N 3X=, $K$D$$$F$b @bL@$9$k . 1

?^ 1: ;v>pDL%m %\ %C %H 2 ;v>pDL%m%\%C %H %7 %9%F%‘ ;v>pDL %m %\ %C %H $N FCD’$H $7 $F$O , � <+J, $, 5o$k4D6-$K$D$$$F $h$j$h $/CN $k ( ;v >pDL$K$J $k ) $?$a$K >pJs $r 3MF@$9$k $3$H$?$a$K 9TF0$9$k . � $=$N4D6- $NCf $GF0:n $r<B9T $7 $J $,$i 4D6- $H$N %$ %s%? %i%/ %7%g %s$r DL $8 $F 3X=, $7 B3 $1$k . � <+J, $G $O $I $& $7 $F$bH=CG $G$-$J$$>pJs $K$D$$ $F $O 6a $/ $K$$$k ?M $HBPOC $9 $k $3 $H $K$h $C $FCN<1 $r3M F@ $9$k . � 4D6-Fb$N>l=j$rF1Dj $7 $J$,$i <+M3 $K 0\F0 $,$G$- $k . � %$ %s%?!<%M%C %H $r DL $8 $F 1s3VA‘:n $,$G$- $k . � %m %\%C %H$, 3MF@ $7 $? >pJs $O4{ $K%* %s%i %$ %s 2=$5 $l$? O A %G !< %?%Y !< %9$J $I $H F1MM$K SQL %G !<%?%Y !< %9 $K 3J G<$5$l , WWW $J $I $+ $i $b Mx MQ$G $- $k . 5U$K WWW $d %j%b!<%H %;%s %5$J $I $+ $i JQ 99 $7 $? >p Js$b %m %\ %C %H K\BN $+$i MxMQ $G$-$k . $H$$$C$?$3$H $, 5s $2 $i$l $k [5, 6]. 0J9_$G$O ;v >p DL%m %\ %C %H %7 %9%F%‘$H $7 $F <B 8=$5$l$F $$$k<gMW $J 3F5!G= $r$= $l$>$l @bL@$9$k . 2.1 0\F0 %m%\%C %H %m %\ %C %H%Y!< %9 $H $7$F Nomadic <R $N Nomad 200 $r$b $H$K5!G=3HD% $7 $? %W %m %H %? %$ %W$K $h$C$F3+H/ $, ?J$a $i $l $F$$ $k . $^ $?:G 6a $G $OF1 <R $N ?7 7? %m %\ %C %H$G$" $k XR4000 $rMQ$$$F$h$jB?$/ $N5!G=%b %8%e!<%k$rEk:\ $7 $?%7 %9%F%‘ $X $H 0\9TCf $G$"$k . %m %\ %C %H$O %=%J !<%; %s %5 , @V30@~%; %s%5 , 2DF07?%+ %a %i , %*%‘ %K %S %e!<A4 J}0L %+ %a %i , %l !<%6!< %l%s%8%U %!%$ %s ?^ 2: %=%U %H %&%’%"%b%8%e !<%k$N9=@. %@ !< , %^ %$ %/ $J $I $N%; %s%5N‘ $rEk:\ $7 , >c32J* $r2sHr $7 $J $,$i L\E*CO $X0\F0 $7 $? $j [3], ?MJ*$rH/8+ $7 $F 6aIU$$$?$j $9$k$3$H $,$G$- $k . %m %\%C %H$r @)8f $9$k %= %U %H%&%’ %"%b %8%e !< %k72 $O?^ 2 $N$h $& $J%^%k%A%(!< %8%’ %s%H 9=@.$r$H$k [8]. %j %" %/ %F %# %V $J H?1~ $, 5a$a $i $l $kC1=c $@ $, 9bB. $K F0:n$9$k %b %8%e!< %k$O %m %\%C %H K\BN $KFbB" $7 $? PC(Linux) >e $GF0:n $7 , $h $j 9bEY$G$" $k $, =O9M7?$N%b%8%e !<%k$O L5@~ LAN >e$N%= %1%C %H DL?. $r2p $7 $F 30It $K@_CV $7 $?J#?t$N%o!<%/%9 %F!< %7 %g%s$J $I $G F0:n$9$k . 2.2 2;@<BPOC %7 %9%F%‘ %* %U %#%94D6-$K $*$$$F <+ A3$J 2; @<BP OC$r <B 8=$9 $k$? $a$K 8 K\$N%^ %$ %/ %m%U%) %s%" %l %$ $K$h$k2;8;J}8~?dDj $H %S !<%‘%U%)!<%_ %s %0 $d Hs2;@< $r=|5n$9$kJ}K! $rMQ$$$?%N %$ %:%j %@ %/%7%g %s [9, 10] $r DSP $G =hM} $7 $? 2;@<?.9f $r HMM $r MQ$$ $?ITFCDjOC<TO"B32;@<G’<1 %7%9%F%‘ $K F~NO $7 $F MxMQ $7 $F$$ $k . %m %\ %C %H$+$i %f !<%6!<$X$N =PNO$O2; @<9g@.%b %8%e !< %k$K$h $kF|K\8l$NH/@< $G EA$( $i$l $k . %f !< %6 !< $, H/ OC$9 $kBP OCJ8$O FCDj$N J8 K!%k !<%k$H ?& 0w$N L>A0$J $I $r 8l WC=89g$K$H $7 $F M?$( $k$3$H$G , <!$N$h $& $JH/OC$rM}2r$9$k$3$H $,$G$- $k . 0\F05!G= !V 1& $K6J $, $C $F !W !V ?? $C D> $0 9T $C $F !W !V ;_$^ $C $F !W %J %S %2!<%7 %g %s !V $3$3$O $I $3!) !W !V !A$5$s$N It20 $G$9 !W %?%9%/;X<( !V !A$5$s$KFO$1$F !W !V !A$5 $s$r 8F $s$G !W !V O" $l $F$$ $C$F !W !V %U%! %C%/%9 $rAw$C$F !W %G !< %? %Y!<%9 , %9%1 %8 %e!<%k !V !A$5 $s$O $I $3 !)!W !V 2q5D $O $$$D$+$i!) !W !V K\4[ $K 9T$-$^$9 !W !V !A ;~ $+$i!A ;~ 2

?^ 3: Remote control window $^ $G$G$9 !W <+ A3 $JBPOC $r9T $$ , %f!<%6!< $N?4 M}E* IiC4 $rDc8: $9$k $? $a $K , H/OC $ND9 $5 , L5BL $JH/ OC $N?t $r8:>/ $5 $;$k $3$H $, =EMW $G$" $k . $=$N$?$a$K 0JA0$K H/OC$5 $l $? J8 L.$r %9%?%C %/ $G4IM}$9$k $3$H $K$h$jCm0U$9$k8@MU $r8BDj $7 8mG’<1 $r 8: $i $7 , >JN,$5 $l$? C18l$rJd4V$9$k$3$H $,$G $-$k [11]. 2.3 WWW $K $h$k%j%b!< %H %3%s %H %m!<%k WWW %V %i%&%6$+ $i ;v>pDL%m %\ %C %H$K BP$9$kL?Na $r ;X<( $7 $? $j , ;v>p DL%m %\ %C %H $N 4Q B,>pJs$r F@$k$h $& $J %j %b!< %H%3 %s %H %m!< %k %$ %s%?!< %U%’ !<%9 $r JA V A $J $I $r MQ $$$F <BAu $7 ( ?^ 3), L> 8E20 !" %*!< %9 %H %i %j%"$+$i $D $/ $P $K$"$k ;v>pDL%m %\ %C %H$r A‘:n$9$k<B83 $r 9T$C$? . 2.4 ;v>pDL %G!< %?!< %Y!< %9 %*%U %#%9 $K 4X$9 $k >p Js$H $7 $F ;v>p DL%m%\ %C %H $, 3X=, $7 , C_ @Q $7 $? >p Js$O Hf3S E*Bg 5,LO$J $b$N$H $J $k . $^$? %m %\ %C %H$, 4Q B, $7 $? >pJs 0J30$K$b %9%?%C%U$N EEOC HV9f , =j B0 %0 %k !< %W $J $I JL$NMQES $G%* %s%i %$ %s 2=$5 $l$F$$ $k %G !< %? $K$b;v>pDL%m %\%C %H$+$i E}0lE* $K%"%/%;%9 $G$-$k$3 $H $, K>$^ $7 $$ . $=$3 $G , ;v>p DL%m %\ %C %H$, ;}$D >p Js$O 0lHL ?^ 4: ;v>pDL %G !<%?%Y!<%9 E*$J SQL %G !< %?%Y !< %9 $K 3J G<$9 $k . >& MQ %G !< %?%Y !< %9 $H $7 $F O A $K MQ$$$i$l$F $$ $k Oracle $J $I $b Mx MQ$G$- $k $h $& $K $9$k$?$a , %m %\ %C %H $+$i$O CN E*$J%U %# %k %?5! G=$r ;}$D0l<o$N%_ %I %k%&%’%" (Jijo2DB I/F) $r 2p $7 $F E,@Z$J %F !< %V %k $N 8!:w , 3JG<@h$N %G !<%?%Y !< %9$r A*Br $7 $F %" %/ %; %9$9$k ( ?^ 4). Jijo2DB I/F $O JA V A $G =q$+ $l$F $*$j , JDBC $r E,MQ$9$k $3$H $G 0lHLE* $JJ#?t<oN‘ $N %G !<%?%Y!< %9%=%U %H $H$N @\B3$r2DG= $K $7 $F$$ $k . $^$? 8e =R$9 $k$h $&$K%m%\ %C %H$O IT3N <B @-$r H< $&>l LL $G $N 0U;V 7hDj $K 3NN(?dO@$r MxMQ$9$k . $3 $N 3NN(?dO@%( %s %8%s $H $7 $F$O Hs@~ 7A@- , O"B3CM JQ?t$r <+A3$K 07 $& $3$H$N $G $- $k%Y %$ %8%"%s %M%C %H BNNN[12] $r MQ$$ , ;v>p DL %G !< %?%Y!< %9 $K 3JG<$5 $l$? 4QB, %G !<%? $+$iIQEY3NN( $r5a$a4D 6- $K 4X$9$k3NN(E*CN<1$r3X=,$9$k ( ?^ 8). 2.4.1 =j:_>l=j%$ %s%8 %1!<%?!< ;v >pDL%m%\ %C %H $O K, Ld<T$, Mh K, $7 $? ;~$J $I $K ?&0w$N 5o>l=j $r3NG’ $7 , It20 $K5o$k>l 9g $K $OIt20 $K0FFb $7 , $= $& $G $J $$ >l9g$K$O =j :_>l=j$r CN$i$;$? $j , O" Mm $, $D $/>l9g $K $O EE OC$r$+$1 $? $j$9 $k . $3 $N$? $a$K , ?& 0w$O @J$K La$C $? ;~$d 30=P$9 $k;~$J $I $K <+J,$N =j:_ >l=j , 9T$-@h$J $I $r WWW %V %i %& %6>e$N JA V A %" %W%l %C %H $r A‘:n$9 $k$3$H $G$o $+$k $h$& $K $7$F$*$/ ( ?^ 5). $D$^ $j $3 $l $O%* %U%# %9 $d 8&5f<< $J $I $G $h $/MxMQ $5 $l$F $$$k9T$-@hI=<(HD $N%* %s%i %$ %s%G !<%?%Y !< %9HG $G$" $k . 5o>l=j >pJs $O Jijo2DB I/F $K %3 %^ %s %I Aw$k$3$H$G SQL %G !<%?%Y!< %9 $K 5-O?$5 $l $k . $7 $? $,$C $F , F~8} $K@_CV $7 $?%Q %= %3 %s$N WWW %V %i%&%6 >e $N %$ %s %8%1!<%? (JA V A %" %W %l %C %H ) $G%"%/ %;%9$9 $kB> $K $b , %m %\%C %H$K OC $7$+$1$k$3 $H $G%"%/ %;%9 $7 $?$j , 30=P @h$d<+Bp $J $I $N %$ %s%?!<%M%C %H$K @\B3$5 $l$? PC $+$i%" %/%; %9$9$k $3$H$, 2DG=$G$" $k . JQ99MzNr$O %G !<%?%Y !< %9 $K J] ;}$5 $l $F$$$F , $3$l$r 8e=R$N 3N N(?dO@%(%s%8%s$K 3X 3

?^ 5: =j:_>l=j %$ %s%8 %1!<%?!< =, $5$;$k$3$H$G , 3F 8D?M$N 9TF0%Q%? !< %s $J $I $N M=B,$b 9T $&M=Dj $G$"$k . 2.4.2 %9%1 %8 %e!<%k4IM} %7 %9%F%‘ %W %m %8 %’ %/ %H %a %s%P$N%_ !< %F%# %s %0$NF| ;~ $rD4 @0 $7$? $j , O" Mm$r<h$j$? $$ Aj<j$N M=Dj$r CN$k$?$a$K 3F<+$N %9%1 %8 %e !< %k>p Js $r;v >p DL %G!<%? %Y !<%9 $G4I M} $9 $k . $3$N $? $a $K Jijo2DB I/F $r DL $8 $F %9%1 %8%e!<%k$r5-O?$9$k JA V A %" %W%l %C %H $r 3+H/ $7 $? ( ?^ 6). 8&5f %0 %k !< %W $N %a %s%P $N 6(NO $r F@$F , <B83 E* $K 3F %a %s%P $N %9%1 %8%e !<%k$r$G $- $k $@$1$3$3$K EPO?$9 $k$h $& $K $9$k . >-MhE* $K$O %N!< %H %Q%= %3 %s $d PD A $J $I $K 5-O? $7 $? %9%1 %8%e !<%k>pJs$r%7%s %/ %m%J %$ %:$5$; , ;v>p DL %G !<%?%Y !< %9 $K FI$_ 9~ $‘$3$H$b M= Dj $7 $F $$$k . 3 Hs7hDjE*A*Br$NLdBj ;v>pDL%m%\ %C %H $N >e$G MM !9 $J 5! G=$r E} 9g $7 $F $$ $/2a Dx $G , 07$& BP>] $,9bEY , J#;( $K$J$k $K$D $l6&DL $NLdBj $,L@ $i$+$K$J $C$F$-$? . $3 $3$G$O Hs7h DjE*A*Br$H$$ $&4QE@ $+ $i 6qBNE* $J 3FLdBj $K$D$$$F 354Q $7 $F $_$k . 2; @<G’ <1 %7%9%F%‘ $NCf $GM}2r $G$-$kC1 8l , J8 $rA} $d $7 $F9T$/$H$= $l$K $D $l$FF~NO2;@< $KBP $7 $F 8uJd $H$J$j $& $k G’<17k2L$N <o N‘$b A}Bg$9 $k . $9 $k$H , C1=c$J J8 $7 $+ M}2r $G$-$J $$ >l9g$K Hf$Y$F , G’<1$r 8m $kIQ EY$b A}$($? . F~NO ?^ 6: %9 %1 %8%e !<%k4IM}%7 %9 %F%‘ 2;@< ?.9f$N J,N%EY$K Hf$Y$F , H= JL6u 4V$NAj BPE*$J 5wN% $, 6a$/$J$j$9 $. $F $7 $^$C$?$?$a$G$" $k . $=$3$G J8L.>pJs$d >u67 $r@5 $7 $/J8@a$9$k $3 $H$G$=$N6ILL $K$*$$$FBP>] $H$9 $k8uJd$r$"$kDxEY8BDj$9$k$3$H $, I,MW $G$" $k . $3$NLd Bj $O07$& CN <1 $, C‘<! A} Bg $7 $F$$$/ ;v >p DL %m %\%C %H $K$H $C$F$O K\<AE*$J Ld Bj$G$"$j , MM !9 $J>l LL$GA* Br$r 9T$$ , BP>] $r8BDj $9 $k $3 $H $, , ;v>p DL %m %\%C %H$,$=$N5!G= $r 3H D% $7 , >pJs$r 3MF@ $7 3X=, $7 $F @. D9 $7 $F $$ $/>e$G =EMW $G$"$k $3 $H $,$o $+$C $F $- $? . $7 $+ $7 , $3$NA*Br $r $I $N$h$& $K 9T$( $P $h$$$+$H $$ $& %a %?$JCN <1$b <+L@$G$J $/ , $=$l <+ BN$b4D6- Fb $G$N F0:n$rDL $8 $F 3X=,$9$Y$-$b$N$G$" $k . $3 $3$G$O$3$l$r Hs7hDjE*$J A*Br $H 8F$V . $D$^$j 3NN(E* $K A* Br$9 $k$J $I$7 $F $=$N A*Br$K $D$$$F$N I>2A$r 9T$$ , $=$l$K $h$C$F<!2s$NA*Br4p=‘ $, JQ2=$9$k$h$& $JFs=E9=B$ $r9M $( $J$1$l$P $J$i $J $$ . $3 $N LdBj$O L$ 2r7h$G$" $k $, , ;v>p DL %m %\ %C %H$K $*$$$F6qBNE* $KD>LL$9$k3F>lLL $r@0M}$9$k $3 $H$G 2]Bj$r@Z$j=P $7 $F$_ $k . 3.1 E,@Z$J %i %s %I %^!<%/ , FCD’NL$NA*Br %* %U %#%9$NCf$G L\E* CO$K 8~$+ $C$F @5 $7 $/ 0\ F0$9 $k%J %S %2 !<%7%g %s %? %9%/ $K$*$$$F$O%m %\ %C %H$, 8=:_5o$k>l=j $r F1Dj$9$k$3$H$, =EMW$J 2]Bj $G$" $k . >l=j F1Dj$r9T $& $? $a$N%; %s%5 !< $H $7 $F$O%=%J!<%; %s%5$d%+ %a %i2hA| $rMQ$$ $k $, , $I $N $h $& $J FCD’NL$r MxMQ$9 $k$+$O G’ <1BP>]$K 6/$/ 0MB8 $7 $F$$ $k$?$a%* %U %#%9 4D6- $N$h$& $JB?MM $J>l=j $K $* 4

$$$F2?$r%i%s %I %^!< %/$H $7 $F @_Dj $7 , $I $N FC D’$rF~ NO$H $7 $F MxMQ$9$k $+$r0l5AE* $K7h$a$k $3$H $, Fq $7 $$ . Nc $( $P , @V 30@~ %; %s %5$d%=%J!<%; %s%5$O <g $K6a5wN% $K$"$k<~0O$N JI$^ $G$N 5wN%$r H=CG$9 $k$?$a$K ;H$o$l , 69$$ 2sO-$G ;E@Z $i $l$? 4D6- $G6J $,$j 3Q $rC5 $7 $J $,$i 0\F0$9$k$h$& $J>u67 $K 8~$$$F$$ $k $, , 9-$$ %9%Z!< %9Fb $G L\E* J*$r C5 $7 $F 0\F0 $9$k$h$&>l9g $K$O$"$^$j M-8z $G$O$J$$ . MM!9 $J >u67$, :.A3$H $7 $F $$ $k 0lHL E*$J %*%U %#%9 $G $b 4h 7r $K 0\F0 $G$-$k$?$a $K$O4D6-$N>u67 $rH=CG $7 $F E,@Z $J %i %s %I %^!<%/ , FCD’ , %; %s%5$rE,59 A*Br $9 $k $3$H $, I,MW $H $J $k . K\Mh%Q%?!< %s $r <1JL$9$k FCD’ $O <1JL6u4V$r :GE, $K J, N% $G$-$k$h$& $K @_7W$5 $l $k$b$N $G$"$k $+$iBP>]$H$9$k %Q%?!< %s %/%i %9$r;v A0 $K 2> Dj $7 $F $$ $k$3$H$K$J $k $, , $3 $3$G$N5DO@ $G$O$3$NBP>] $H$9$k%Q%?!< %s %/%i%9<+BN $, F0 E* $K JQ 2=$9$k$3$H$r 9M$($J$1$l $P $J$i$J $$$+$i , <1 JL6u 4V $NI= 8= , %Q%? !< %s %/%i %9 $r $I $N$h $& $K 07$$ FCD’NL$r 7h Dj $9$k $+ $, =EMW $J LdBj $G$"$k . $^$? 9= @. $7 $? <1 JL 6u 4V Fb $, == J,$J $b $N $G $J $/ , 3F%Q %?!< %s %/%i%9 $, Hf3SE*@\6a $7 $F$$$k>l9g $K$OF~NO%Q%?!< %s $N ;}$DL‘EY>p Js $@$1$G$O ==J,$K H=Dj $G$-$J $$ . $3 $N >l 9g , %Y %$ %:$N ;v8e3N N($r7W ;;$9$k :] $K >u 67 $K 0MB8 $7 $? ;v A03NN(J,I[$r%Y %$ %8%"%s %M%C %H $G 3X =, $7 , $3$l $r @Q 6KE* $KMxMQ$9 $k $3 $H $GG’<1@:EY $r9b $a$kJ} K! [13] $, 1~MQ $G$- $k . $=$N $?$a$K$O >u67$r $&$^$/ J8@a $7 $F , E,@Z$J ;v A03N N( $rI= 8=$9$k$?$a $N%b%G%k 9=C[ <jK! , %Y %$ %8%"%s %M %C %H $N3X=,K! $, <gMW $J LdBj $K$J$k . 3.2 >pJs %=!< %9$N A*Br@- L\E* $N4D6- $K $D$$$F$N;v>pDL %G !<%?%Y!< %9 $r @0Hw $7 , 07$& %G !<%?$N<oN‘ $rA} $d $7 $F 9T$/>l9g $K$O C10l $N%F!< %V %k $K9‘ L\ $rDI 2C $7 $F$$ $/ $h $j $b J# ?t $N %G!<%? %Y !<%9 , %F!< %V %k$K%G !<%?$r J,3d $7 $F 3JG<$9$k J} $, 0lHLE*$G$" $k . $3 $N >l 9g $K $OI, MW $H $7$F$$$k >p Js $, $I $N %G!<%? %Y !<%9 , %F!< %V %k $K 4^$^$l$F $$ $k$+$r 40 A4 $K GD0. $7 $F SQL J8$r @8@. $9$k$3$H$O HK ;( $G$" $j , 07 $& %G !<%?%Y !< %9$r 4JC1$K 3HD% $9$k $3$H $, Fq $7 $$ . $= $3 $G , %m %\%C %H$+$i ;v>p DL %G !<%?%Y!<%9 $X$N %"%/ %; %9 $OC1 0l $N %_ %I %k%& %’ %" $K=8Ls $7 , %_ %I %k%& %’ %" $NCf $G<B :] $NLd $$9g $o$;@h $rH=CG $7 $?$j , D>A0 $KLd $$9g $o$; $,$" $C $?7k2L$rJ8L.>p Js $H $7 $F J];}$9$k . Ld$$9g$o$; @h$NH=Dj $O I, $: $7 $b 40A4$K @.8y$9$k$H$O 8B $i$J$$ . >l 9g $K$h $C$F $O J#?t2s$N;n9T $, I,MW $K$J $k$3$H$b$" $k . $=$N $?$a 7W;; %3 %9 %H $r :G>. $K$9$k$? $a$K $O A4C5:wE* $K ;n9T $r7+$jJV$9 $N $G$O$J $/ , MW5a$r K~B-$G$-$= $&$J2DG= @- $, 9b$$$b$N$+ $i =g$K;n 9T$9$k@oN, $, =E MW $K$J $k . $3$N$? $a$K MW5a$rK~ B-$9$k2DG=@-$rI>2A$9$k$?$a$N4p=‘ $, I,MW $K$J $k . $5$i$K ;v >pDL%m%\ %C %H $N >l9g$K$O <u F0 E*$J 4Q B, $@$1 $G $O$J $/ , G=F0E*$K >pJs$r C5:w$9 $k 9TF0$r$H $k$3$H$,$G $- $k . %m %\ %C %H$, G=F0E*$J C5:w9TF0$r <h$C$?8e $K ;O$a$F 4QB,$G$- $k$h $& $J >pJs$K 4X $7 $F$O , $" $k6I LL $K $*$$$F $I $N C5:w9TF0 $r<B9T$9$k $Y$- $+$K$D$$ $F$bA4$/F1MM $NLdBj $, @8 $8 $k . 4 Hs7hDjE*A*Br$N $?$a$N 3NN(?dO@ A0 >O$G =R$Y$? Hs7h DjE* A*Br$N LdBj$K BP $9$k 2r 7h:v$H $7 $F$O (1) >u67 $K 1~ $8 $F A*Br $N8uJd $r8BDj$9$k , (2) A*Br $9$Y$-$b$C $H$b$i $7 $5$K$h$C$F8uJd $K=E$_ $E$1$rM?$(M% @h=g0L$r$D $1 $k , $J $I $N J}K! $, 9M $($i$l $k . (2) $O 3NN(O@E*$J%" %W %m !<%A$G$"$k $, , $3 $N >l9g4QB, $G $-$J$$;v>]$N$b$C $H$b$i $7 $5$r >r7oIU $-$NIQEY3NN( $J $I $K$h $C $FM? $( , $= $N4| BT CM $rI> 2A $9 $k 3N N( ?d O@ $r<B 9T $9 $k$3 $H$G$G$-$k $@$19gM}E* $JA*Br$r9T$& $3$H $, 4|BT $G$- $k . Nc $( $P IT3N <B@- $, B? $$ , $9 $J $o$A3N N( O@ E* $K %( %s %H%m %T !< $, 9b$$BP>] $K$D$$$F9b$$Aj8_>pJs NL $rM? $($k4QB,9T F0$r<B9T$9 $k@oN,$r9M$($k$3$H$J $I $, 9M$($i$l $k . $3 $& $7 $? >l9g $K =EMW $J$3$H $O 3NN(I>2A $rE,@Z $K 5a$a$k $3$H $G $" $k . $=$N$?$a$K 3NN(7W;;$r 9T $& %b %G %k$r 4QB,;vNc $+$i @:L)$K3X =,$9$k$3$H $, =E MW $G$" $k . 3NN(O@ E*$J%" %W %m !< %A$O (1) $N 8uJd $r 8BDj$9$k;~$NI>2A4p=‘$H $7 $F $b ;HMQ $G $- $k . D> @\4Q B,$9 $k$3$H$, $G $-$J $$ BP>]$K $D$$$F $N ?dDj$r 9T $&$?$a$K JL$N 4QB,7k 2L$r;H$C$F M=B,$r 9T$$ , $= $N 4|BT CM$GI>2A$r 9T $& $3$H $, 9M$($i$l $k . $3$N 3N N(7W;;$r<B9T $9$k$? $a $K LdBjNN0h $K $* $1$k0MB84X78 $r %0 %i%U 9=B$ $r;} $D%Y%$ %8%" %s%M %C %H$r;H $C $F %b %G%k2= $7 , BP>] $N $= $l $>$l $N CM $K$D$$$F$N3N?.EY $r3NN(J,I[ $H $7 $F 5a$a$kJ}K! $,$" $k . $3$N %b %G%k 2=$rCi<B$K 9T $& $?$a $K ;v>p DL %G !< %?%Y!< %9 $+$i $N%Y %$ %8%"%s %M%C %H 3X=, $, I,MW$K$J $k . 2f !9 $O $= $N$?$a$K %G !<%?%Y!<%9 $+$i$N3X=,5!G= $r;}$D3NN(?dO@ %7 %9%F %‘$r 3+ H/ $7 [14], 0M B84X 78$N Cj =P$d >r7o IU$- 3NN($N 3X=,$r9T$C$F$$$k . 5 $^$H$a %* %U %#%94D6-$K $*$1 $k F| >oE*$J :n6H$r ;Y1g $9$k$? $a $N CNE* %7 %9 %F%‘$N0lNc $H $7 $F ;v>pDL%m %\ %C %H$K $D$$$F=R $Y$? . $3 $N 8&5f$rDL $8 $F 5! G=$d>pJs$rE}9g$9 $k>l9g$N=E 5

?^ 7: 3NN(?dO@%( %s%8%s BA YONET MW $J8&5f2]Bj $H $7 $F IT3N<B $J;v>] $K$D$$$F$NHs7hDjE* $J A* Br $NLdBj $, L@ $i$+ $K$J$C$F$- $? . $3$N LdBj $rDj<02= $7 , 3X =, $N7k2LF@ $i $l$? E}7WE* $J %G !<%?$r2r<a$9$k $?$a $K$O 3NN(E* %" %W %m!<%A $, M-8z$G$"$k . $7 $+ $7 3NN($r MQ$$$k$3 $H$OM}O@E* $J8+DL $7 $r L@$i $+$K$9$k0lJ} $G 7W;; %3%9 %H $N A} Bg $r>7 $- $+$M$J$$ [7]. :#8e $OM}O@E* $K2? $r9T$C $F$$$k $N $+$H $$ $&7W;;O@E*$J%b%G%k $r L@$i$+$K $9 $k 0lJ}$G , 8= <B E* $JB.EY $G$NF0:n $r<B8=$9$k$? $a$N6a;wE* $J%" %k %4 %j %:%‘ , <BAu$r9M$($F9T $/ $3$H $, =EMW$J2]Bj$G$"$k . <U<- K\8&5f $O R W C Program $N 0l4D$H $7 $F 9T$o $l$? !# ;2 9M J8 8% [1] T. Matsui, I. Hara, H. Asoh, Y. Motomura, F. Asano, and S. Ak aho: Dialogue-guided remote navigation of the o�ce con v ersan t mobile rob ot Jijo-2, Academic Ex- hibition, IJCAI’97, Nagoy a, Japan, (1997). [2] >>0f=S 9@ !’ $* $;$C $+$$%m %\%C %H$H$b8F $P$l $k;v>pDL %m %\ %C %H $N 7W2h , bit,V ol.29, No. 12, pp.4-11 (1997). [3] T. Matsui, H. Asoh, and F. Asano: Map learning of the o�ce conv ersan t mobile rob ot, Jijo-2, by dialogue guid- ed navigation, Int. Conf. on Field and Service Rob ots (FSR’97), Canberra, Australia, Dec. 1997. [4] Hideki Asoh, Satoru Hay amizu, Hara Isao, Y oic hi Mo- tom ura, Shotaro Ak aho, and T oshihiro Matsui: So cial- ly embedded learning of the o�ce-conv ersan t mobile robot, Jijo-2, IJCAI’97, pp. 880-885, (1997). [5] H.Asoh, Y.Motomura, I.Hara, S.Ak aho, S.Hay amizu, and T.Matsui: Com bining probabilistic map and dialog for robust life-long o�fce navigation, IROS’96, pp.807- 812, (1996). ?^ 8: ;v>pDL%m %\ %C %H , %G !<%?%Y!< %9 , ?dO@%( %s%8%s [6] Kc@81Q<y , John F ry , B.?e8g , @uLnB@ , K\B<M[0l , >>0f=S9@ : =jFb;v>pDL %m %\%C %H Jijo2 $N BPOC5! G= , 0UL# $HM}2r8& 5f2q , (1998). [7] Kc@81Q<y , @VJf><B@O: , K\B<M[0l : E} 7WE*?dO@ $H AI $N?dO@ , ?M9)CNG=3X2qO@J8;o , V ol.12, No.2, pp.196-203, (1997). [8] Hideki Asoh, Isao Hara and T oshihiro Matsui: A struc- tured dynamic multi-agen t architecture for controlling mobile o�ce-conv ersan t rob ot, ICRA’98, (1998). [9] @uLnB@ , B. ?e8g , >>0f=S9@!’OC <TJ}8~F1Dj$H;(2;M^ @) $K$h $k 2;@<G’<1@-G=$N2~A1 , F|K\2;6A3X2q;o , 53,11 (1997). [10] F utoshi Asano and Hay amizu Satoru: Sp eech ehnance- ment using array pro cessing based on the coherent- subspace metho d, IEICE T rans. on F undamen tals, V ol.E80-A, No.11, pp.2276-2285, (1997). [11] John F ry , Hideki Asoh and T oshihiro Matsui: Natural dialogue with the Jijo-2 o�ce rob ot, IROS’98 (1998). [12] Y. Motomura, I. Hara, H. Asoh, and T. Matsui: Bay esian netw ork that learns conditional probabilities by neural net w orks, the Progress in Connectionist- Based Information Systems, pp.584-587, Springer (1997). [13] Y oic hi Motomura: Integration of situated prior prob- ability and neural netw ork classi�er in a handwriting recognition task, In t. Conf. on Neural Information Pro- cessing (1998). [14] K\B< M[0l , 86 8y : " %G !<%?%Y !< %9$+$i $N 3X=, 5!G=$r ;}$D 3N N(?dO@%7 %9%F%‘ BA YONET", Bh 12 2s?M9)CNG=3X2qA49q Bg2q , (1998). 6