<j=q$-J8;zG’<1 $K $* $1 $k;z7AJQF0=hM} $K 4X$9$k0l8!F$ { %@ %C%A%m!< %k%o !< %W { An E�cient Elastic Image Matching and Its Application to Handwritten Character Recognition { Dutch Roll W arping @PEDIRG7 FbED@?0l Gw9>Gn>< T oshiyuki ISHIDA Seiichi UCHIDA Hiroaki SAKOE 6e=#Bg3XBg3X1! %7 %9 %F%‘>pJs2J3X8&5f2J Graduate School of Information Science and Electrical Engineering, Kyushu Universit y 1. $O$8 $a$K <j=q$-J8;zG’<1 $K $* $1$k 7A>uOD $_$N5[<} K! $K#2<!85 CF @-%^ %C %A %s %0$,$"$k!% F0E* 7W 2hK! (DP) $r MQ $$$? K\ 3J E*$J #2 <!85 CF@- %^%C%A %s%0 K!$K C1 D4 O"B3 #2 <!85 %o!< %W [1] $, $"$k $, 9b$$<+M3 EY $r;}$DH?LL!$ 7W;; NL $, KDBg $G$"$k!% K\ 9F $G $O!$ <+ M3 EY $r@)8B $9 $k $3$H $K$h$j7W ;; NL $N Dc 8: $r?^ $C $? %@%C %A%m !< %k%o!< %W $rDs0F $7 !$ $=$NJ8 ;z G’ <1 $K $* $1 $kM-8z@-$r8!F$$9$k!% 2. %@ %C%A%m!<%k%o!< %W %5 %$ %: N � N $N I8 =‘%Q%? !< %s2hA| $r A = f a ( i; j ) g !$ F~ NO %Q %?!< %s 2hA| $r B = f b ( x; y ) g $GI=$9 !% $^ $?!$ I8=‘ %Q%? !< %s$NBh i Ns $r%Y%/ %H%k a ( i ) $G I= $9 !% %@%C %A %m !< %k%o !< %W$O!$ a ( i ) $NN> C< $N 2h AG ( i; 1) ; ( i; N ) $r$=$l$> $l B >e$N 2hAG ( x 1 ( i ) ; 1) ; ( x N ( i ) ; N ) $K BP1~$E$1!$ $=$N4V $r@~7AJd4V $9$k $3 $H$G;D$j $N2hAG $rBP1~ $E$1$k ( ?^ 1) !% %o!< %W $N:GE,2= $O !$ $3$N x 1 ( i ) ; x N ( i ) $K $D$$$F$= $l $> $l 6a;wE* $K C1D4O"B3@-$rK~$?$9HO0O $G 9T$o $l $k!% Ns a ( i ) $N B >e$G$N A|$r b ( x 1 ( i ) ; x N ( i )) $H I= $7 !$ a ( i ) $H b ( x 1 ( i ) ; x N ( i )) $H$N=E $M9g $o $;5w N% $r d ( i; x 1 ( i ) ; x N ( i )) $H $9$k!%$3$N d ( i; x 1 ( i ) ; x N ( i )) $r i = 1 ; . . . ; N $G @QJ, $7 $? $b$N$r L\E* 4X?t$H $7 !$$=$N:G >.CM$r 2 2h A| A , B 4V$N5w N% D ( A , B ) $H$9 $k !% L\ E* 4X ?t $N :G >. CM $r M? $( $k ( x 1 ( i ) ; x N ( i )) ( i = 1 ; . . . ; N ) $O DP $K $h$jC5:w $G$-$k!% $3$N $H$-$N7W;; NL $O O ( N 4 ) $G $" $j!$C1D4O"B3#2 <!85%o !< %W $N O ( N 3 9 N ) $HHf$Y$FBgI} $K >/$J$$!% 3. %@ %C%A%m!<%k%o!< %W $N 3HD% A0@a $G =R$Y $? %@ %C%A%m !< %k%o!< %W$G$O x J}8~ $NOD $_ $7$+ 5[<} $G$- $J $$ $?$a!$ y J} 8~ $K$b%o !< %W$r F3F~ $7 $?#2$D $N3H D%7? $r8!F$ $9 $k !% 6q BN E* $K$O!$ 3H D%7? #1 $H $7$F %@ %C %A %m!< %k%o!< %W$r ?eJ?!$ ?b D> =g $KC‘<! E* $K9T$& J} K!!$ 3H D% 7? #2 $H $7 $F %@ %C %A%m !< %k%o!< %W $NC1 0L$H$J $k Ns$N <4 J}8~$K DP $K $h $k#1 <! 85Hs @~7A%o !< %W $r MQ$$$kJ}K!$rDs0F$9$k!% 4. <B83 %@ %C%A%m!<%k%o!< %W $H$=$N 3HD%7?$*$h $S =>Mh K! $K$h$k J8 ;z G’ <1 <B 83 $r9T $C $?!% J8 ;z %5 %s %W%k $O ETL6 Cf $N1QBgJ8;z 26 J8;z<o3F 200 %5%s %W %k$G $"$j!$:G=i $N 100 %5 %s %W %k$r I8 =‘%Q%? !< %s :n@. MQ !$;D$j$N 100 %5%s %W %k $r %F%9 %H %Q%?!<%s$H $7 $? !%J8;z2hA| $O @55,2=$N8e!$ N = 20 $H $7 $? !%<1JL $O D ( A ; B ) $K 4X$9$k:GC;5wN%K! $K 0M$C$?!% ?^ 2 $K G’<17k2L$r<($9!% ?^Cf$N=>MhK! 1 !A 4 $O $= $l$>$l J8 8% [2] !A [5] $N%o !< %W K! $H<+ M3 EY $NE@ $GEy 2A $J<j K! $G$" $j !$ $$$:$l $b :B I8 <4 $K BP $7 $F D>8r J}8~$N OD$_ $N 5[ <}$r L\ E*$H $7 $F$$$k!% 1 J}8~ ( x ) $K BP $7$F$N$_ %o!< %W$r 9T$& => MhK! #1 , #2 $HHf $Y!$ 4p K\ 7? $N %@%C %A %m!< %k%o !< %W $NJ} $, 9b $$G’ <1 N( $, F@$i$l !$$=$N 79$- 5[ <}G= NO$N M- 8z @-$r <( $7 $F $$ $k !%$^ ?^ 1: %@ %C%A%m!<%k%o!< %W ?^ 2: G’<17k2L ?^ 3: %@ %C%A%m!< %k%o !< %W $*$h $S 3HD%7? $K$h $kJQ7ANc $? !$ x , y $N N>J}8~ $K BP $7 $F%o !< %W $r 9T $&=>MhK!#3 , #4$H Hf $Y$F$b !$ 3HD%7? #1 , #2$N %@ %C %A%m!< %k%o!< %W $N J} $, 9b$$G’ <1N($H$J$C$?!% %@ %C%A%m!< %k%o!< %W $*$h $S $=$N3HD%7? #1 , #2 $K$h$kJQ7A Nc$r?^ 3 $K <($9 !% $3$NF~NO%Q%?!< %s !V O !W $O !$ 2 @a$N4pK\ 7? $G $O?bD>J}8~ $NOD $_ $r5[<} $G$- $J$$ $?$a !V V !W $K8mG’<1 $5 $l$?$, !$3HD% 7? #1 , #2$G $O$=$NOD$_ $O5[<}2DG= $J$?$a@5 $7 $/G’<1$5 $l$? !% 5. $^$H$a 9bB.$J#2 <!85CF@-%^%C%A %s%0 K! $G$" $k %@ %C %A %m !<%k %o !< %W $*$h $S $= $N 3H D% 7?$r Ds0F $7 !$J8;z G’ <1<B 83$rDL $7 $F$=$N M-8z@-$r3NG’ $7 $? !% <U<- K\ 8& 5f $N 0l It $O!$ J8 It >J 2J 3X 5; =Q 8& 5f Hq ( 4p HW 8& 5f C(2), No.10680385) $K $h $C$?!% ;29MJ88% [1] FbED , Gw 9> . ?.3X O@ , V ol.J81-D-II,No.6,1998. [2] Cf Eg , Cf Ln , Cf ED . >p Js =h M} A4 Bg , 89. [3] ED Cf , 1v Ln , ?? ED , <j DM . ?.3XO@ , V ol.J68-D,No.1,1985. [4] CfLn , CfED , CfEg . ?.3XO@ , V ol.57-D,No.1,1974. [5] DE1@ . ?.3X5;Js PRL90-20, 1990.