2hA|$N%V%m%C%/J?6QCM$+$i8rN.@.J,$rM=B,$9$k 9bB.1i;;%"%k%4%j%:%‘ � A F ast Computation Algorithm for Predicting A C Comp onen ts of Images Using Mean V alues of Blo c ks 9b66 N4;K y FA1J N4<# z 1997 G/ 11 7n 35MW 2h A| $r @5 J} %V %m%C %/ $K J, 3d $7!$ %V %m%C %/ $N 51 EY J? 6Q CM $N $_ $+ $i 8r N. @. J, $r M= B, $9 $k @0 ?t 1i ;; %" %k %4 %j %: %‘ $r 8! F$ $9 $k!% K\ J} <0 $O @0 ?t $N 2C 8: ;; $H %S%C %H %7 %U %H A‘ :n $N $_ $G <B 8= $G $-!$ => Mh J} <0 $H Hf 3S $7 $F M= B, @- G= $N Nt 2= $J $7 $K 7W ;; %3 %9 %H $r Bg I} $K Dc8:$9$k$3$H$,$G$-$k!% k eyw ord 2h A| Id 9f 2=!$ %V %m%C %/ Id 9f 2=!$ J? 6Q CM J, N%!$8rN.@.J,M=B, 1 $^$($,$- 2h A| Id 9f 2= K! $H $7 $F B? MM $K 8! F$ $5 $l $F $$ $k N% ;6 %3 %5 %$ %s JQ 49 (DCT) !$ %Y %/ %H %k NL ;R 2=!$ LIFS Id 9f 2= K! Ey $O!$ 2h A| $r @5 J} %V %m%C %/ $K J, 3d $7 Id 9f 2= =h M} $r 9T $& %V %m%C %/ Id 9f 2= K! $K 4p $E $$ $F $$ $k!% $3 $N >l 9g!$ %V %m%C %/ $N 51 EY CM $O $= $N 6a K5 $K $" $k %V %m%C %/ $N D> N. @. J, ( J? 6Q CM ) $H 9b $$ Aj 4X $r ;}$C $F $* $j!$ D> N. @. J, $N $_ $+ $i 8r N. @. J, $r $" $k Dx EY M= B, $9 $k $3 $H $, $G $- $k!% $= $N $? $a!$ J? 6Q CM J, N% 7A $N Id 9f 2= J} <0 $K $* $$ $F $O!$ D> N. @. J, $K $h $k M= B, $N ;D :9 $r Id 9f 2= $9 $l $P!$ Id 9f 2= 8z N( $r 8z 2L E* $K 2~ A1 $9 $k $3 $H $, $G $- $k!% $3 $N $h $& $J 8r N. @. J, M= B, K! $H $7 $F $O!$ 6a K5 %V %m%C %/ $N D> N. @. J, $+ $i BP >] %V %m%C %/ Fb $N 51 EY $r D> @\ Jd 4V $9 $k J} <0 [1, 2] $d!$ DCT $N 8r N. 78 ?t $r 6a ;w $9 $k J} <0 [3] !$ %V %m%C %/ $r 2 � 2 $N %5 %V %V %m%C %/ $K J, 3d $7 $F $= $N 51 EY $r @~ 7A Jd 4V $9 $k A‘ :n $r CJ 3, E* $K 9T $$!$ :G =* E* $K 2h AG C1 0L $N Jd 4V CM $r 5a$a$k J}<0 [4] Ey$, Ds0F$5 $l$F $$$k!% $3$l$i $NJ} <0 $G $O $$ $: $l $b Jd 4V 7W ;; $K <B ?t CM $N >h =| ;; $r 4^ $‘ J# ;( $J 1i ;; $r I, MW $H $9 $k $? $a!$ 7W ;; %3 %9 %H $N 4Q E@ $+ � 7G:\7hDj : EE;R>pJsDL?.3X2qOBJ8O@J8;o D-I I y C^GHBg3XBg3X1!9)3X8&5f2J ume@c haos.is.tsukuba.ac.jp z C^GHBg3XEE;R!&>pJs9)3X7O $i!$ $h $j C1 =c $J 7W ;; %" %k %4 %j %: %‘ $N 9= @. $, K> $^ $7 $$ $H 9M $( $i $l $k!% $= $3 $G K\ O@ J8 $G $O!$ EO n4 $i $N CJ 3,E*8r N.@. J,M= B,J}<0 [4] $KCe L\$7!$ $3$l $r4p$K $7 $?!$ @0 ?t 2C 8: ;; $H %S%C %H %7 %U %H $N $_ $G <B 8= 2D G= $J 9bB.$J8rN.@.J,M=B,J}<0$r8!F$$9$k!% 2 %"%k%4%j%:%‘ 2.1 CJ3,E*8rN.@.J,M=B,K! CJ3,E*8rN.@.J,M=B,K! [4] $G$O!$0J2<$N<j=g$G=h M}$r9T$&!% 1. 3F%V%m%C%/$r!$?^ 1 $K<($9$h$&$K 2 � 2 8D$N%5 %V%V%m%C%/$KJ,3d$9$k!% 2. 6a K5 %V %m%C %/ $N D> N. @. J, $+ $i!$ 4 $D $N %5 %V %V %m%C%/$ND>N.@.J,$r@~7AJd4V$K$h$j5a$a$k!% 3. %5 %V %V %m%C %/ $r ?7 $? $J %V %m%C %/ $H $7 $F!$ J, 3d $, 2h AG C1 0L $K $J $k $^ $G >e =R $N =h M} $r 7+ $j JV $9!% ?^ 1: %5%V%V%m%C%/J,3d 1

BP >] %V %m%C %/ $r S $H $7 $F!$ $= $N 6a K5 %V %m%C %/ $r ?^ 1 $N $h $& $K I= 5- $9 $k!% EO n4 $i [4] $O 8 6a K5 $N %V %m%C %/ $r 9M N8 $7 $? %" %k %4 %j %: %‘ $r 8! F$ $7 $F $$ $k $,!$ K\ O@J8$G$O4JC1$N$?$a 4 6aK5$H$9$k!%5-9f S; U; B ; R ; L $, 3F %V %m%C %/ $N D> N. @. J, $r I= $9 $b $N $H $9 $k $H!$ %5 %V %V %m%C %/ $N D> N. @. J, Jd 4V CM V U R ; V U L ; V B R ; V B L $O!$ $= $l $> $l $N :G 6a K5 $N 3 $D $N %V %m%C %/ $N D> N. @. J,$+$i@~7AJd4V$K$h$j V U R = � ( w 1 S + w 2 U + w 2 R ) V U L = � ( w 1 S + w 2 U + w 2 L ) V B R = � ( w 1 S + w 2 B + w 2 R ) V B L = � ( w 1 S + w 2 B + w 2 L ) (1) $H ;; =P $5 $l $k!% $? $@ $7!$ w 1 ; w 2 $O %V %m%C %/ $N CM $N =E $_ IU $1 $r 9T $& $? $a $N 78 ?t $G $" $k!% � $O J, 3d 8e $b BP >] %V %m%C %/ Fb $G J? 6Q D> N. @. J, $, J] B8 $5 $l $k $h $& $KJd4VCM$r=$@5$9$k$?$a$N78?t$G!$ V U R + V B R + V U L + V B L = 4 S (2) $h$j!$ � = 2 S 2 w 1 S + w 2 ( U + B + R + L ) (3) $H M? $( $i $l $k!% =E $_ 78 ?t w 1 ; w 2 $O!$ %V %m%C %/ Cf ?4 4V $N 5w N% $J $I $r 9M N8 $7 $F A* Br $9 $k!% $3 $3 $G!$ w 1 =w 2 $, C1 =c $J M- M} Hf $H $J $k $h $& $K 78 ?t $r A* Br $9 $l $P!$ <0 (1) $* $h $S (3) $N Jd 4V CM 7W ;; $O!$ @0 ?t $N >h =| ;; $* $h $S 2C 8: ;; $G <B 8= $5 $l $k $3 $H $K Cm 0U $9 $k!% 2.2 @0?t2C8:;;7?%"%k%4%j%:%‘ >e =R $N J} <0 $+ $i!$ >h =| ;; $r 4^ $^ $J $$ $h $j 4J C1 $J 7W ;; %" %k %4 %j %: %‘ $r F3 =P $9 $k!% <0 (1) $* $h $S (3) $rJQ7A$9$k$H!$ V U R = S + � ( U + R � B � L ) V U L = S + � ( U + L � B � R ) V B R = S + � ( B + R � U � L ) V B L = S + � ( B + L � U � R ) (4) $?$@$7!$ � = w 2 S 2 w 1 S + w 2 ( U + B + R + L ) (5) $H =q $- I= $9 $3 $H $, $G $- $k!% $H $3 $m $,!$ <0 (4) $O G$ 0U $N � $K BP $7 $F <0 (2) $N >r 7o $r K~ $? $9 $f $(!$ � $O <0 (5) $K 8B $i $: <+ M3 $K A* Br $9 $k $3 $H $, $G $- $k!% $= $3 $G!$ <0 (5) $r E, Ev $J Dj ?t $G 6a ;w $9 $k $3 $H $r 9M $( $k!% ?^ 2: � $NIQEYJ,I[ 2h A| $, 3j $i $+ $G $" $j!$ 6a K5 %V %m%C %/ $N D> N. @. J, $NJ?6Q$, S $K6a$$CM$r$H$k$H2>Dj$9$k$H!$ U + B + R + L � 4 S (6) $H$*$/$3$H$,$G$-$k!%$3$N$H$-!$<0 (5) $O � = w 2 S 2 w 1 S + 4 w 2 S = 1 2( w 1 =w 2 ) + 4 (7) $H 6a ;w $5 $l $k!% $3 $3 $G $5 $i $K!$ E, Ev $J @5 $N @0 ?t n $K BP $7 $F � = 2 � n $, @. $j N) $D $h $& $K w 1 =w 2 $r A* Br $9 $l $P!$ <0 (4) $N Jd 4V CM 7W ;; $r $9 $Y $F @0 ?t $N 2C 8: ;; $H %S%C %H %7 %U %H A‘ :n $N $_ $G <B 8= $9 $k $3 $H $, 2D G= $H $J $k!% Nc $( $P w 1 =w 2 = 2 $H $* $1 $P � = 1 = 8 $H $J $j!$ � $N >h ;; $O 3 %S%C %H %7 %U %H $K CV $- 49 $( $i $l $k!% 0J >e $h $j!$ 9b B. $K 1i ;; 2D G= $J CJ 3, E* 8r N. @. J,M=B,%"%k%4%j%:%‘$,F@$i$l$k!% <0 (6) $N 6a ;w $N BE Ev @- $r <( $9 $? $a!$ <B :] $N 2h A| %G!<%?$rMQ$$$F � = U + B + R + L S (8) $N J, I[ $r D4 $Y $k!% <B 83 BP >] $K $O SIDBA I8 =‘ 2h A| Girl(256 � 256 2hAG ) $*$h$S2hA| Lena(512 � 512 2h AG ) $rMQ$$$k!%$=$l$>$l 4 � 4 $*$h$S 8 � 8 2hAG$N%V %m%C %/ $K J, 3d $7!$ $= $l $i $N D> N. @. J, $+ $i � $r 7W ;; $9 $k!% F@ $i $l $? � $N %R %9 %H %0 %i %‘ $r ?^ 2 $K <( $9!% $I $A $i $N 2h A| $K $* $$ $F $b � $O 4 IU 6a $K 1T $$ %T!< %/ $r $b $D J, I[ $r $J $7 $F $* $j!$ <0 (6) $N 6a ;w $O BE Ev $J $b$N$H9M$($i$l$k!% 3 I>2A 3.1 8rN.@.J,M=B,@-G= >e =R $N @0 ?t 1i ;; $K $h $k 8r N. @. J, M= B, J} <0 $N @- G= $r I> 2A $9 $k $? $a!$ 2h A| %G!< %? $r MQ $$ $F <B 83 $r 9T $$!$ => Mh J} <0 $H 2h <A $r Hf 3S $9 $k!% Hf 3S BP >] $O 0J 2< $N 3 J}<0$H$7$?!% 2

2CF# : 6a K5 %V %m%C %/ $N CM $+ $i Fs <! 6J LL $r 7W ;; $7!$ Jd4VCM$r7W;;$9$kJ}<0 [1] !% LZ86!&0KEl : 6a K5 %V %m%C %/ $N CM $+ $i 51 EY CM $r @~ 7A Jd4V$K$h$C$F5a$a$kJ}<0 [2, 5] !% EOn4!&Bg4X : %5 %V %V %m%C %/ J, 3d $K $h $j Jd 4V CM $r CJ 3,E*$K7W;;$9$kJ}<0 [4] !% 2C F# $* $h $S LZ 86 $i $N J} <0 $O!$ 0l CJ 3, $N =h M} $G %V %m%C %/ Fb $N 51 EY CM $r Jd 4V $9 $k $b $N $G $" $k!% EO n4 $i $N J} <0 $O!$ K\ O@ J8 $G 8! F$ $7 $? %" %k %4 %j %: %‘ $N 4p $H $J $k $b $N $@ $,!$ 8 6a K5 $N %V %m%C %/ $r MQ $$ $k E@!$ $* $h$S=E $_78 ?t$r <B?tCM $H$7 $F$$ $kE@$, 2.1 $G =R$Y $? %" %k %4 %j %: %‘ $H 0[ $J$C $F $$ $k!% $^ $?!$ LZ 86 $i $* $h $S EO n4 $i $N J} <0 $K $D $$ $F $O!$ 2h A| $N %(%C %8 It <~ JU $K @8 $: $k %*!< %P!< %7%e!< %H $r Dc 8: $9 $k $? $a $N IU 2C =hM}$,8!F$$5$l$F$$$k [5, 4] $,!$K\<B83$G$O9MN8$7 $F $$ $J $$!% 0l J}!$ @0 ?t 1i ;; $N $_ $N %" %k %4 %j %: %‘ $K $D$$$F$O!$0J2<$N>r7o$G<B83$r9T$&!% @0?t>h=|;;7? : <0 (1) $H (3) $r MQ $$ $k %" %k %4 %j %: %‘!% $? $@ $7!$ w 1 : w 2 = 1 : 1 $* $h $S 2 : 1 $H$9$k!% @0?t2C8:;;7? : <0 (4) $r MQ $$ $k %" %k %4 %j %: %‘!% $? $@$7!$ � = 1 = 8 $H$9$k!% <B 83 $K $O SIDBA 2h A| Girl $* $h $S 2h A| Lena $r MQ$$!$%V%m%C%/%5%$%:$O$=$l$>$l 4 � 4 $*$h$S 8 � 8 2h AG $H $9 $k!% 2h <A $N I> 2A 4p =‘ $K $O!$ 0J 2< $N <0 $G 7W ;;$5$l$k SNR $rMQ$$$k!% SNR = 20 log 10 255 p " 2 [dB] (9) $? $@ $7!$ " 2 $O 2h AG Ev $? $j $N J? 6Q Fs >h 8m :9 $r I= $9!% <B 83 $N 7k 2L $r I= 1 $K <( $9!% @0 ?t 1i ;; $K 8B Dj $7 $? %" %k %4 %j %: %‘ $G $b => Mh J} <0 $H B= ?’ $J $$ M= B, @- G= $, F@ $i $l $k $3 $H $, $o $+ $k!% � = 1 = 8 $H $7 $? @0 ?t 2C 8: ;; 7? %" %k %4 %j %: %‘ $O!$ w 1 : w 2 = 2 : 1 $N @0 ?t >h =| ;; 7? $K BP 1~ $9 $k $,!$ <0 (6) $N 6a ;w $K $h $k @- G= Nt 2= $, $[ $H $s $I 8+ $i $l $:!$ 2C 8: ;; 7? $N %" %k %4 %j %: %‘ $N M-8z@-$,3NG’$5$l$k!% 3.2 1i;;2s?t <! $K!$ 7W ;; %3 %9 %H $r I> 2A $9 $k $? $a!$ 1 2h AG $N Jd 4V CM 7W ;; $K I, MW $J ;M B’ 1i ;; $N 2s ?t $r ;; =P $7 $?!% Hf 3S BP >] $O!$ => Mh J} <0 $G :G $b 4J C1 $J LZ 86 $i $N J} <0 [5] $H $9 $k!% 3F %" %k %4 %j %: %‘ $N 1i ;; 2s ?t $r I= 2 $K <( $9!% <B ?t 1i ;; $N I, MW $J LZ 86 $i $N J} <0 $H Hf 3S $7 $F!$ I= 1: 8rN.@.J,M=B,@-G=$NHf3S SNR [dB] Girl (4 � 4) Lena (8 � 8) M=B,$J$7 (DC) 26.18 23.64 2C F# 28.13 25.23 LZ86!&0KEl 28.29 25.31 EOn4!&Bg4X 28.26 25.22 @0?t>h=|;;7? (1 : 1) 28.33 25.30 @0?t>h=|;;7? (2 : 1) 28.20 25.26 @0?t2C8:;;7? 28.19 25.28 I= 2: 1 2h AGEv$?$j$N;MB’1i;;2s?t (M/D : Multi- plication and Division, A/D : Addition and Sub- traction) Real In teger Bit M/D A/S M/D A/S Shift LZ86!&0KEl 2.19 4 0 0 0 @0?t>h=|;;7? 0 0 3.13 3.75 0.63 @0?t2C8:;;7? 0 0 0 3.75 1.25 @0 ?t 2C 8: ;; 7? $N %" %k %4 %j %: %‘ $G $O $h $j >/ $J $$ 2s ?t $N @0 ?t 2C 8: ;; $H %S%C %H %7 %U %H $G 7W ;; 2D G= $G $" $j!$ 7W;;%3%9%H$rBgI}$KDc8:$9$k$3$H$,$G$-$k!% 4 $‘$9$S %V %m%C %/ $N D> N. @. J, $+ $i 8r N. @. J, $r M= B, $9 $k 9b B. 1i ;; %" %k %4 %j %: %‘ $r 8! F$ $7 $?!% Ds 0F $7 $? @0 ?t 2C 8: ;; 7? $N %" %k %4 %j %: %‘ $O!$ <B ?t $N >h =| ;; $r I, MW $H $9 $k => Mh $N J} <0 $H Hf 3S $7 $F!$ M= B, @- G= $N Nt 2= $J $7 $K 7W ;; %3 %9 %H $r Bg I} $K Dc 8: $9 $k $3 $H $, $G $- $k!% $7 $? $,$C $F!$ 7W ;; NL $N @) Ls $, 87 $7 $$ >l 9g $K $b E, MQ 2D G= $G $" $j!$ %O!< %I %&%’ %" 2= $K $b M- Mx $H 9M $( $i $l $k!% 3

;29MJ88% [1] 2C F# MN 0l , \ J? 6Q CM J, N% 7A %V %m%C %/ Id 9f 2= J} <0 $NId9f2=8zN(2~A1 ," >< 62 ?.3XAmA4Bg , 1158. [2] LZ 86 NI I’ , 0K El ?8 , 1’ ET 5\ IR CK , \ NY @\ %V %m%C %/ $N J? 6Q CM $r MQ $$ $? :G E, @~ 7A Jd 4V K! $H $= $N %V %m%C%/Id9f2=$X$N1~MQ ," ?.3X5;Js , CS87-120, Dec. 1987. [3] 0fBtM5;J!$LZB<=_0l!$BlBt@5L@!$ \ @E;_2hA|$N 3, AX E* Id 9f 2= $K $* $1 $k 2h <A 2~ A1 $N 0l 8! F$ ," 2h A| Id 9f 2= %7 %s %] %8 %& %‘ (PCSJ87), pp.47{48, Sep. 1987. [4] EO n4 IR L@ , Bg 4X OB IW , \ J? 6Q CM $r MQ $$ $? 8r N. @. J, M= B, J} <0 $N 0l 8! F$ ," 2h A| Id 9f 2= %7 %s %] %8 %& %‘ (PCSJ89), pp.29{30, Oct. 1989. [5] 0K El ?8 , LZ 86 NI I’ , Eh ED 8w 0l , ;3 8} >: , 1’ ET 5\ IR CK , \ 2h A| $N 3, D4 ?t A* Br 7A %V %m%C %/ Id 9f 2= J} <0 ," ?. 3XO@ (B), v ol.J71-B, no.12, pp.1528{ 1536, 1988. 4