G;EY6&5/9TNs$rMQ$$$?%F%/%9%A%c@8@.J}K!$N8!F$ A study of texture generating metho d using co-o ccurrence matrix. ;3ED C$H~ 66K\ =)I’ 2<86 >!7{ T atsumi Y amada Akihiko Hashimoto Katsunori Shimohara NTT %R%e!<%^%s%$%s%?%U%’!<%98&5f=j NTT Human Interface Lab oratories 1 $O$8$a$K 2f!9$O$3$l$^$G!"%F%/%9%A%c%^%C%T%s%0$r9T$J$C$?;~$N6- 3&ItJ,$G$NITO"B3@-$r2r7h$9$k%7!<%‘%l%9%F%/%9%A%c@8@.J} K! [2] $r Ds0F $7 $F$- $?!# $7 $+$7 $J $,$i!" Ds 0F$7 $? %U %i%/ %? %k $rMxMQ$7$?%7!<%‘%l%9%F%/%9%A%c@8@.J}K!$G$O!"<+A3%F%/%9 %A%c$N%7!<%‘%l%92=$O:$Fq$@$C$?!#$=$3$G!"K\9F$G$O<+A3%F %/%9%A%c$N%7!<%‘%l%92=$r2DG=$H$9$k$?$a$NBh0lJb$H$7$F!" <+A3%F %/ %9%A%c $+ $iG; EY 6&5/ 9T Ns [1] $r;; =P $7$3 $N G;EY 6& 5/ 9TNs$N>pJs$+$i%F%/%9%A%c$r@8@.$9$kJ}K!$K$D$$$FDs0F$9$k!# 2 G;EY6&5/9TNs G;EY 6& 5/ 9T Ns C M ( i; j ; d; � ) $H $O!" G; EY CM i $r ;}$C $? 2h AG $+$i � J}8~$K5wN% d $N2hAG$NG;EYCM$, j $G$"$kE@$NAH9g$;?t $r!" 2 E@$N4X78$, � J}8~$K5wN% d $N2hAG$NAH9g$;Am?t$G3d$C $?CM$G$"$k!#$D$^ $jG;EYCM i $r;}$C $?2hAG$+ $i � J}8~$K5w N% d $N2hAG$NG;EYCM$, j $G$"$k3NN($r<($99TNs$G$"$k!# K\9F$G$O%F%/%9%A%c@8@.$KMQ$$0W$$$h$&$K!"G;EY6&5/9TNs C M ( i; j ; d; � ) $N � !" d $r0J2<$N$h$&$KCV$-49$(!"G;EYCM i $r ;}$C$?2hAG$+$i x J}8~$K5w N% � x !" y J}8~$K5wN% � y $N2hAG $NG;EYCM$, j $NAH9g$;$H$7$FG;EY6&5/9TNs [3] $r9M$($k!# C M ( i; j ; d; � ) = C M ( i; j ; � x; � y ) � x = dcos� ,� y = dsin� G;EY6&5/9TNs$O%F%/%9%A%c%5%$%:$K0MB8$7$J$$$h$&$K!">e5- $N$h$&$K2hAG$NAH9g$;Am?t$G3d$C$F@55,2=$7$F$$$k!#$3$N@5 5,2=$O!"2r@O$N4QE@$+$i$OI,MW$J=hM}$G$"$k$,!"@8@.$N4QE@ $+$i$OITI,MW$J=hM}$H$$$($k!#$=$NM}M3$O!"G;EY6&5/9TNs$r @8@.$7$?%F%/%9%A%c$H0[$J$k2hAG?t$N%F%/%9%A%c$G!"F10l$N 4{B8$NG;EY6&5/9TNs$r;}$D%F%/%9%A%c$NB8:_$,J]>Z$5$l$J$$ E@$G$"$k!#$3$l$O!"%F%/%9%A%c@8@.$K$*$$$F!"G;EY6&5/9TNs $rK~B-$9$k%F%/%9%A%c$,B8:_$7$J$$$3$H$r0UL#$7!"%F%/%9%A %c@8@.$KMQ$$$k>l9g!"G;EY6&5/9TNs$O@55,2=$r9T$J$o$:!"2h AG$NAH9g$;$N?t$r$=$N$^$^MxMQ$9$kJ}$,M-8z$G$"$k$H9M$($i $l$k!#$3$N$3$H$+$i!"K\9F$G$OG;EY6&5/9TNs$N@55,2=$O9T$J $o$J$$$b$N$H$9$k!# 3 =i4|%F%/%9%A%c $^$:!"F@$i$l$?G;EY6&5/9TNs$+$i!"@8@.%F%/%9%A%c$N=i4| CM$r7hDj$9$k!#@8@.%F%/%9%A%c$N%5%$%:$OG;EY6&5/9TNs$r;; =P$7$?%F%/%9%A%c$HF1%5%$%:$H$9$k!#G;EY6&5/9TNs$N$&$A$N C M ( i; j ; 0 ; 0) $OBP3QMWAG$N$_CM$r;}$A!"$=$NCM$O%F%/%9%A %cFb$N2hAG$NG;EY%R%9%H%0%i%‘$rI=$9!#$3$NG;EY%R%9%H%0%i %‘$H@8@.%F%/%9%A%c$NG;EY%R%9%H%0%i%‘$,Ey$7$/$J$k$h$&$K!" =i4|%F%/%9%A%c$r@8@.$9$k!# 3.1 99?7J}K! =i4|%F%/%9%A%c@8@.;~$K85$N%F%/%9%A%c$+$i;;=P$7$?G;EY 6&5/9TNs$+$i%F%/%9%A%cFb$NG;EY%R%9%H%0%i%‘$r;;=P$7$?$N $G!"$3$NG;EY%R%9%H%0%i%‘$r;}$D%F%/%9%A%cFb$KI,$:!"G;EY 6&5/9TNs$rK~B-$9$k%F%/%9%A%c$,B8:_$9$k!#$3$N$3$H$+$i!" %F%/%9%A%c$N99?7$O!"%F%/%9%A%cFb$N 2 E@$NF~$lBX$(A‘:n$K $h$j$*$3$J$&!# $^$:!";O$a$K0J2<$N7W;;$r9T$J$$85$NG;EY6&5/9TNs C M or g $H=i4|%F%/%9 %A%c$NG;EY 6&5/9TNs C M tar g et $H$N:9 J,G;EY6& 5/9TNs C M dif $r;;=P$9$k!# C M dif = C M targ et � C M or g C M � : C M � ( i; j ; � x; � y ) $3$N:9J, G;EY6&5/9TNs$r%F%/%9%A%c2hAG$NF~$l BX$($K1~$8$F JQ99$7!"$9$Y$F$N9TNs$NMWAG$, 0 $H$J$C$?$H$-%F%/%9%A%c2h A|$N@8@.$r=*N;$9$k!#$3$3$G 2 E@ ( x 1 ; y 1 ) $H ( x 2 ; y 2 ) $rF~$l BX$($k>l9g$r9M$($k!#%F%/%9%A%cFb$NE@ ( x; y ) $N2hAG$NG;EY $r f ( x; y ) $H I= $9 $H!" E@ ( x 1 ; y 1 ) $K $* $1 $k :9 J, G; EY 6& 5/ 9T Ns $NJQ99$O0J2<$N$h$&$K9T$J$&!# C M n dif ( f ( x 1 ; y 1 ) ; f ( x 1 + � x; y 1 + � y ); � x; � y ) = C M n � 1 dif ( f ( x 1 ; y 1 ) ; f ( x 1 + � x; y 1 + � y ); � x; � y ) � 1 C M n dif ( f ( x 2 ; y 2 ) ; f ( x 1 + � x; y 1 + � y ); � x; � y ) = C M n � 1 dif ( f ( x 2 ; y 2 ) ; f ( x 1 + � x; y 1 + � y ); � x; � y ) + 1 C M n dif $O n 2sL\$NJQ998e$N:9J,G;EY6&5/9TNs$r<($9!# ( x 2 ; y 2 ) $K$D $$$F $b F1$8 $h$& $KJQ 99 $r9T $J$&!# $3$N 7k 2L0J 2< $N>r7o$rK~B-$7$?>l9g$K$O$=$NF~$lBX$($r<B9T$9$k!# D n � D n � 1 > 0 D n = m X i =0 m X j =0 w X � x = � w w X � y = � w C M n dif ( i; j ; � x; � y ) 2 $3 $3$G m $O %F%/ %9 %A%c2h A|$N 3,D4 $r<( $7!" w $O G;EY 6&5/ 9T Ns$N � x; � y $N<h$jI}$r<($9!#$3$N7k2L!" D n = 0 $rK~B-$7 $?;~@8@.$r=*N;$9$k!# 4 %F%/%9%A%c@8@.Nc %F%/%9%A%c$N@8@.Nc$r?^ 1 $K<($9!#?^ 1 $K$*$$$F a) $OG;EY 6&5/9TNs ( w = 4) $r;;=P$7$?%F%/%9%A%c (size 32 !_ 32, m = 2) !" b) $O=i4|%F%/%9%A%c!" c) $O@8@.%F%/%9%A%c$r<($9!# a) b) c) ?^ 1: %F%/%9%A%c@8@.Nc $3$N7k2L $+$iG;EY6&5/9TNs$N>pJs$+$i!"%F%/ %9%A%c$N@8@.$, 2DG=$G$"$k$3$H$,$o$+$k!# 5 $^$H$a :#2s!"G;EY 6&5/9TNs$+$i$N%F%/%9%A%c@8@.$, 2DG=$G$"$k$3 $H$r<($7$?!#$7$+$7$J$,$i!"%5%$%:$, 32 !_ 32 $H>.$5$/!"$^ $?!"3,D4$b 2 3,D4$N%F%/%9%A%c$G$"$k$K$b$+$+$o$i$:!"7W;; ;~4V$,$+$+$j!"$=$N<}B+$b8=CJ3,$G$OIT0BDj$G$"$k!#:#8e$O!" $h$j0BDj @-$NNI$$<}B+J}K!!"5Z$S!"%5%$%:$N 3HBg!"B?3,D4$X $NE,1~Ey $N8!F$$r?J$a$F$$$/!#$^$?!"%7!<%‘%l %92=$r9M$($? G;EY6&5/9TNs$N3HD%$r8!F$$9$k!# ;29MJ88% [1] R.M.Haralick,K.Shanm ugam and I.Dinstein \T extu- ral features for image classi�cation",IEEE T rans. on SMC vol.SMC-3 No.6 pp610-621,1973 [2] 66K\ , 2<86 , \ %7!<%‘%l%9%F%/%9%A%c@8 @.$H%^%C%T%s%0 ", >p=h8&Js V ol.96 No.77 CG-81-12 pp67-72 1996 [3] T.Malzb ender and S.Spac h \A context sensitive tex- ture nib",Pro c. CG International ’93 pp151-163,1993

[4] ?9 , HDAR , \ 2hA|G’<1$N4pAC [I I]", %*!<%‘<R ,1990