8& 5f B. Js G[ CV =h M} $N $? $a $N NN 0h J, 3d $N 2~ A1 0k D> 9T y J? ED IY IW y !J @5 0w !K Improv ed Sub division for Placement Naoyuki ISO y , Nonmemb er and T omio HIRA T A y , Memb er y L> 8E 20 Bg 3X 9) 3X It !$ L> 8E 20 ;T F acult y of Engineering, Nagoy a Univ., F uro-c ho, Chikusa-ku, Nagoy a-shi, 464{01 Japan $" $i $^ $7 35 N, G[ @~ =h M} $r MQ $$ $F AG ;R $N 0L CV D4 @0 $r 9T $& $H $- !$ AG ;R $N 4V 7d I} $r :G >. $H $9 $k $h $& $J AG ;R G[ CV $r F@ $k $? $a $K $O G[ @~ NN 0h $N J, 3d $N ;E J} $r 9) IW $9 $k I, MW $, $" $k !% K\ O@ J8 $G $O !$ @: EY NI $/ $7 $+ $b 9b B. $K 4V 7d I} $N 8+ @Q $j $, 9T $( $k $h $& $K NN 0h J, 3d $r 2~ A1 $9 $k J} K! $r M? $( $k !% %- !< %o !< %I %l %$ %" %& %H @_ 7W !$ NN 0h J, 3d !$ G[ CV =$ @5 !$ 35 N, G[ @~ 1. $^ $( $, $- VLSI $d %W %j %s %H G[ @~ HD $N %l %$ %" %& %H @_ 7W $G $O !$ $^ $: AG ;R $N G[ CV $, 7h $a $i $l !$ $3 $l $r $b $H $K $7 $F <! $K G[ @~ =h M} $, 9T $o $l $F $$ $k !% G[ @~ =h M} $G $O !$ 35 N, G[ @~ 7P O) $r C5 :w $7 !$ <! $K $= $l $r >\ :Y G[ @~ $K JQ 49 $7 $F :G =* E* $J G[ @~ 0L CV $r 7h Dj $9 $k $3 $H $, B? $$ !% 2f !9 $O !$ AG ;R $N G[ CV 0L CV $r 8G Dj $; $: $K G[ @~ =h M} $r 9T $$ !$ 35 N, G[ @~ 7P O) $r $b $H $K G[ CV 0L CV $r D4 @0 $9 $k G[ CV G[ @~ <j K! $r Ds 0F $7 $? [1] !% $= $3 $G $O !$ %l %$ %" %& %H J? LL >e $K AG ;R $, 35 N, E* $K $* $+ $l $F $$ $k $H $- !$ $^ $: G[ @~ $H $7 $F ;H $( $k NN 0h !J G[ @~ NN 0h !K $r J, 3d $7 !$ <! $K F@ $i $l $? >. NN 0h $N NY @\ 4X 78 $+ $i 7P O) C5 :w $r 9T $$ !$ AG ;R 4V $K I, MW :G Dc 8B $N 4V 7d I} $r 8+ @Q $b $k !% $3 $N 8+ @Q $j $K 4p $E $- !$ AG ;R $N :G =* E* $J 0L CV $, D4 @0 $5 $l $k !% $3 $N $H $- !$ G[ @~ NN 0h $r :Y $+ $/ J, 3d $9 $l $P !$ 35 N, G[ @~ 7P O) $, <B :] $N G[ @~ 7P O) $K 6a $$ 7A >u $H $7 $F I= 8= $G $- !$ $= $N 7k 2L $H $7 $F AG ;R 4V $N 4V 7d I} $N 8+ @Q $j $N @: EY $r >e $2 $k $3 $H $, $G $- $k !% $7 $+ $7 !$ B? $/ $N >. NN 0h $X J, 3d $9 $k $3 $H $O !$ $= $N 8e 9T $o $l $k G[ CV G[ @~ =h M} $K B? $/ $N ;~ 4V $r I, MW $H $9 $k !% $= $3 $G !$ J, 3d $+ $i F@ $i $l $k >. NN 0h $N ?t $, AG ;R ?t $K Hf Nc $9 $k Dx EY $G !$ $7 $+ $b AG ;R $N 4V 7d $N 8+ @Q $j $N @: EY $, 0- $/ $J $i $J $$ $h $& $J J, 3d $, K> $^ $l $k !% FC $K AG ;R $N 4V 7d $K Bg $- $/ :Y D9 $$ 7A >u $N >. NN 0h !J JP J? $7 $? >. NN 0h !K $, $" $k $H !$ $= $N 4V 7d I} $N 8+ @Q $j $N @: EY $, Cx $7 $/ B; $J $o $l $k !% => $C $F !$ $= $N $h $& $J JP J? $7 $? >. NN 0h $r @8 @. $7 $J $$ NN 0h J, 3d $, I, MW $H $J $k !% $3 $l $^ $G $K Ds 0F $5 $l $F $$ $k G[ @~ <j K! $K $* $1 $k NN 0h J, 3d $K $O !$ 3J ;R J, 3d $d Bf 7A J, 3d $, $" $k $, !$ AG ;R ?t $N 2 >h $K Hf Nc $9 $k J, 3d ?t $, I, MW $G $" $C $? $j !$ J, 3d $+ $i F@ $i $l $k >. NN 0h $N 7A >u $, JP J? $9 $k $3 $H $, $" $k !% [1] $G MQ $$ $i $l $F $$ $k ;0 3Q 7A J, 3d $G $b !$ AG ;R $N NX 3T JU $, <~ 0O $N AG ;R $H Hf $Y $F D9 $$ >l 9g $K !$ AG ;R $N 4V 7d $K $" $k >. NN 0h $N 7A >u $, JP J? $7 $F $7 $^ $& !% K\ O@ J8 $G $O !$ AG ;R 4V $r DL 2a $9 $k G[ @~ ?t 8+ @Q $j $r @: EY NI $/ 9T $& $? $a $K NN 0h J, 3d $r 2~ A1 $9 $k !% $3 $3 $G MQ $$ $k NN 0h J, 3d $O @) Ls IU $- Delauna y ;0 3Q 7A J, 3d !J CDT !’ Constrained Delaunay T riangulation !K [2] $G $" $k $, !$ Ds 0F $9 $k 2~ A1 J} K! $O B> $N J, 3d K! $K $b E, MQ 2D G= $G $" $k !% 99 $K !$ 2~ A1 $5 $l $? NN 0h J, 3d $r <B :] $N AG ;R G[ CV =h M} $K E, MQ $7 $? 7k 2L $K $D $$ $F $b =R $Y $k !% 2. G[ @~ ?t 8+ @Q $j $H AG ;R 0L CV 7h Dj AG ;R $r ?e J? $^ $? $O ?b D> $N NX 3T JU $r $b $D J} 7A NN 0h !J %V %m %C %/ !K $H $7 !$ 0J 2< $N $h $& $K $7 $F $= $N 0L CV $r 7h Dj $9 $k !% %V %m %C %/ $, J? LL >e $K $* $+ $l !$ C< ;R $O %V %m %C %/ $N NX 3T @~ >e $K $" $k $b $N $H $9 $k !% 8_ $$ $K LL $7 $F $$ $k Fs $D $N %V %m %C %/ 4V 7d $K I, MW $J I} $O !$ $= $N 4V 7d $r DL $k 35 N, G[ @~ ?t $+ $i 8+ @Q $b $k $3 $H $, $G $- $k [1] !% $^ $: CDT $K $h $j G[ @~ NN 0h $r >. NN 0h $X J, 3d $9 $k !% $3 $N $H $- !$ AG ;R $N NX 3T JU $O I, $: J, 3d JU $H $9 $k !% F@ $i $l $? >. NN 0h $N NY @\ 4X 78 $r NY @\ 4X 78 %0 %i %U AR G !J Adjacency Relation Graph !K $G I= 8= $9 $k !J ?^ 1 !K !% 35 N, G[ @~ 7P O) $O !$ AR G >e $N C< ;R E@ 4V $r @\ B3 $9 $k 7P O) $H $7 $F M? $( $i $l $F $$ $k $b $N $H $9 $k !% <! $K !$ %V %m %C %/ 4V 7d $K I, MW $J I} $r 0J 2< $N $h $& $K $7 $F 8+ @Q $b $k !% ARG >e $G Fs $D $N %V %m %C %/ $K BP 1~ $9 $k @a E@ $r 7k $V :G C; O) $r C5 :w $7 !$ $= $N :G C; O) >e $N @a E@ $r DL 2a $9 $k 35 N, G[ @~ 7P O) ?t $, 4V 7d $r DL 2a $9 $k G[ @~ ?t $N 8+ @Q $j $G $" $k !% ?^ 2 $N Nc $G $O !$ B 1 ; B 2 $N 4V $r 7k $V :G C; O) $r DL 2a $7 $F $$ $k 35 N, G[ @~ 7P O) $N ?t $O 3 K\ $G $" $k !% 8+ @Q $b $C $? G[ @~ ?t $+ $i $3 $N Fs $D $N %V %m %C %/ $N 4V $K I, MW $J 4V 7d I} $, $o $+ $k !% $3 $N $h $& $K $7 $F 3F %V %m %C %/ $N ?b D> $* $h $S ?e J? J} 8~ $N 4V 7d I} $r Dj $a $k $3 $H $K $h $j $9 $Y $F $N %V %m %C %/ $N G[ CV 0L CV $r D4 @0 $9 $k !% ?^ 1 NY @\ 4X 78 %0 %i %U ARG Fig. 1 AR G(Adjacency Relation Graph). EE ;R >p Js DL ?. 3X 2q O@ J8 ;o A Vol. J79{A No. 8 pp. 71{73 1996 G/ 8 7n 71

EE ;R >p Js DL ?. 3X 2q O@ J8 ;o ’96/8 V ol. J79{A No. 8 ?^ 2 4V 7d I} $N 8+ @Q $j J} K! Fig. 2 Estimation of the gap width b et w een B 1 and B 2 . ?^ 3 35 N, G[ @~ 7P O) $H G[ @~ ?t 8+ @Q $j Fig. 3 Global paths and estimation of gap width. 3. NN 0h J, 3d $N 2~ A1 ?^ 3 $O !$ %V %m %C %/ $N 4V 7d I} $r Dj $a $k Nc $r <( $7 $F $$ $k !% ?^ 3 !J a !K $O !$ JP J? $7 $? ;0 3Q 7A T $r 4 K\ $N 35 N, G[ @~ 7P O) $, DL $k $? $a !$ %V %m %C %/ B 1 $H B 2 $N 4V 7d $K 4 K\ $N >\ :Y G[ @~ $, DL $k $H 8+ @Q $b $i $l $k !% => $C $F !$ M> J, $J 4V 7d I} $, 3N J] $5 $l $F $$ $k !J B 1 $H B 3 $N 4V 7d $b F1 MM !K !% $= $3 $G !$ JP J? $7 $? ;0 3Q 7A $N @8 @. $r Hr $1 $k $? $a $K !$ B 1 $N D9 $$ JU $K LL $7 $F $$ $k %V %m %C %/ $N D: E@ $+ $i $3 $N JU $X @) Ls JU $r A^ F~ $9 $k !J ?^ 3 !J b !K !K !% $3 $N @) Ls JU $N DI 2C $K $h $j !$ JP J? $7 $? ;0 3Q 7A $O >. $5 $J ;0 3Q 7A $X J, 3d $5 $l $k !% C" $7 !$ $3 $N =h M} $r C1 =c $K 9T $& $H DI 2C $5 $l $? @) Ls JU F1 ;N $, 8r :9 $9 $k $3 $H $, $" $j !$ :G 0- $N >l 9g $K %V %m %C %/ ?t $N 2 >h $K Hf Nc $7 $? ?t $N >. NN 0h $X G[ @~ NN 0h $r J, 3d $7 $F $7 $^ $& !% K\ O@ J8 $G $O !$ %V %m %C %/ 4V $K \ 6a @\ 4X 78 " $r Dj 5A $7 !$ 6a @\ $7 $F $$ $k %V %m %C %/ $N 4V 7d $K $N $_ @) Ls JU $r DI 2C $9 $k $3 $H $G @) Ls JU F1 ;N $, 8r :9 $7 $J $$ $h $& $J NN 0h J, 3d J} K! $r Ds 0F $9 $k !% !N Dj 5A !O %V %m %C %/ B $r ?b D> !J ?e J? !K J} 8~ $X 0\ F0 $9 $k ?^ 4 B $K 6a @\ $7 $F $$ $k %V %m %C %/ !J B 1 $H B 2 !K Fig. 4 B 1 and B 2 are lo cal for B . $H $- !$ B $H =i $a $F @\ ?( $9 $k %V %m %C %/ $r B 0 $H $9 $k !% $3 $N $H $- !$ B $O B 0 $K ?b D> !J ?e J? !K J} 8~ $K @\ ?( 2D G= $G $" $k $H $$ $& !% ?b D> J} 8~ $K @\ ?( 2D G= $J %V %m %C %/ 4V $K B> $N %V %m %C %/ $H 8r :9 $7 $J $$ @~ J, $r 0z $/ !% %l %$ %" %& %H NN 0h $N 6- 3& JU $b $= $l $> $l %V %m %C %/ $H $_ $J $9 !% %V %m %C %/ B $K $D $$ $F !$ ?e J? J} 8~ $K @\ ?( 2D G= $J %V %m %C %/ $N $& $A !$ >e $G 0z $$ $? @~ J, $K <W $i $l $: $= $N 0l It $^ $? $O A4 It $r B $+ $i ?e J? J} 8~ $K 8+ $k $3 $H $, $G $- $k %V %m %C %/ $r !$ B $K BP $7 $F ?e J? J} 8~ $K 6a @\ $7 $F $$ $k %V %m %C %/ $H 8F $V !J ?^ 4 !K !% ?b D> J} 8~ $K 6a @\ $7 $F $$ $k %V %m %C %/ $b F1 MM $K Dj 5A $9 $k !% 2 @) Ls JU $O %V %m %C %/ $H $= $l $K 6a @\ $7 $F $$ $k %V %m %C %/ $H $N 4V 7d $K DI 2C $5 $l $k !% Dj 5A $+ $i !$ ?e J? !J ?b D> !K J} 8~ $K 6a @\ $7 $F $$ $k %V %m %C %/ $H $N 4V 7d $K $O ?b D> !J ?e J? !K $N @) Ls JU $, A^ F~ $5 $l $k $3 $H $O $J $/ !$ DI 2C $5 $l $? @) Ls JU $, 8_ $$ $K 8r :9 $9 $k $3 $H $O $J $$ !% Bg $- $5 $N 6K C< $K 0[ $J $k %V %m %C %/ $, :. :_ $9 $k >l 9g !$ 6a $/ $N %V %m %C %/ 4V $K @) Ls JU $r A^ F~ $7 $h $& $H $7 $F $b \ 6a $5 " $r @d BP E* $J D9 $5 $G ;X Dj $9 $k $3 $H $O $G $- $J $$ !% >e $G Dj 5A $7 $? 6a @\ 4X 78 $O %V %m %C %/ $N Bg $- $5 $K BP $7 Aj BP E* $J 6a $5 $r Dj 5A $7 $F $$ $k !% $3 $N 6a @\ 4X 78 $K $h $k @) Ls JU $N DI 2C =h M} $O %9 %- %c %s %" %k %4 %j %: %‘ $K $h $j <B 8= $G $- $k !% $^ $: ?e J? J} 8~ $N @) Ls JU $r 0J 2< $N $h $& $K $7 $F A^ F~ $9 $k !% ?b D> $N %9 %- %c %s %i %$ %s $r :8 $+ $i 1& J} 8~ $X J? 9T 0\ F0 !J Av :: !K $7 !$ ?7 $7 $$ %V %m %C %/ B $K @\ ?( $9 $k $4 $H $K Dd ;_ $9 $k !% 4{ $K %9 %- %c %s %i %$ %s $, DL 2a $7 $? %V %m %C %/ $N Cf $G !$ %9 %- %c %s %i %$ %s $K 6a @\ $7 $F $$ $k %V %m %C %/ !J Cm 1 !K $N %j %9 %H L B $r >o $K J] ;} $7 $F $$ $k $b $N $H $9 $k !% $^ $: !$ L B $K 4^ $^ $l $k %V %m %C %/ $N $& $A B $H ?e J? J} 8~ $K @\ ?( 2D G= $J $b $N $H $N 4V 7d $K ?e J? J} 8~ $N @) Ls JU $r A^ F~ $9 $k !% $= $l $i $N %V %m %C %/ $r L B $+ $i :o =| $9 $k !% <! $K !$ B $r L B $K DI 2C $9 $k !% $3 $N =h M} $r ?e J? J} 8~ $N 1& $+ $i :8 $X !$ $^ $? !$ ?b D> J} 8~ $K $b F1 MM $K 9T $& !% L B $O !$ $= $l $K 4^ $^ $l $F $$ $k %V %m %C %/ $N >e C< $H 2< C< $N 6h 4V %G !< %? $r J] ;} $9 $k $? $a !$ %G !< %? 9= B$ $H $7 $F 6h J, LZ $r Mx !J Cm 1 !K !’ %9 %- %c %s %i %$ %s $r %V %m %C %/ $H $_ $J $7 $F 6a @\ 4X 78 $r 9M $( $k !% 72

%l %? !< I= 1 G[ CV =h M} $X $N E, MQ 7k 2L T able 1 Results of application to placement. %l %$ %" %& %H 1 !’ AG ;R ?t 36 !$ %M %C %H ?t 1184 LL @Q [mm] =h M} ;~ 4V [s] NN 0h ?t 4K OB K! !\ ?M <j =$ @5 72884 | | ARG K! 25230(100%) 8 230 ARG K! !\ J, 3d 2~ A1 24336(96%) 10 268 %l %$ %" %& %H 2 !’ AG ;R ?t 60 !$ %M %C %H ?t 1303 LL @Q [mm] =h M} ;~ 4V [s] NN 0h ?t 4K OB K! !\ ?M <j =$ @5 81878 | | ARG K! 57240(100%) 22 398 ARG K! !\ J, 3d 2~ A1 47260(81%) 26 443 %l %$ %" %& %H 3 !’ AG ;R ?t 124 !$ %M %C %H ?t 3772 LL @Q [mm] =h M} ;~ 4V [s] NN 0h ?t 4K OB K! !\ ?M <j =$ @5 343666 | | ARG K! 114356(100%) 183 846 ARG K! !\ J, 3d 2~ A1 112838(99%) 220 947 !J 7W ;; 5! !’ Sun SP AR Cstation 10 !K MQ $G $- $k [3] !% $7 $+ $b !$ L B Cf $N 3F %V %m %C %/ $K $O 8r :9 6h 4V $, $J $$ $? $a !$ 6h J, LZ $O J? 9U 2 J, LZ $G I= 8= $G $- !$ @) Ls JU $N DI 2C !& :o =| =h M} $O AG ;R ?t n $K BP $7 $F !$ O ( n log n ) $N <j 4V $G $G $- $k !% 4. <B :] $N %G !< %? $X $N E, MQ 2~ A1 $5 $l $? J, 3d <j K! $r %W %j %s %H G[ @~ HD $N %V %m %C %/ G[ CV =h M} $X E, MQ $7 $? 7k 2L $r I= 1 $K <( $9 !% Hf 3S $7 $? %l %$ %" %& %H LL @Q $O !$ $9 $Y $F $N %V %m %C %/ $r Jq 4^ $9 $k :G >. $N J} 7A $N LL @Q $G $" $k !% 2~ A1 $5 $l $? J, 3d $r MQ $$ $? G[ CV =h M} $G $O !$ 2~ A1 A0 $H Hf $Y $F %l %$ %" %& %H LL @Q $, 1% $+ $i 19% =L >. $7 $F $* $j !$ NN 0h J, 3d $N 2~ A1 $K $h $k 8z 2L $, 3N G’ $G $- $? !% FC $K %l %$ %" %& %H 2 $G $O $= $N 2~ A1 8z 2L $, Bg $- $/ 8= $l $F $$ $k !% $3 $l $O !$ =i 4| %l %$ %" %& %H $H $7 $F @5 J} 7A >u $G Bg $- $5 $, 0[ $J $k AG ;R $, JB $Y $i $l $F $$ $? $? $a $G $" $k !% $3 $l $K BP $7 !$ %l %$ %" %& %H 1 $H %l %$ %" %& %H 3 $G $O %a %b %j %= %1 %C %H $N $h $& $K :Y D9 $$ 7A >u $N AG ;R $, B? $/ JB $S !$ $= $l $i $N 4V 7d $K A^ F~ $5 $l $? @) Ls JU $, DL >o $N ;0 3Q 7A J, 3d $N JU $H 0l CW $9 $k $3 $H $, B? $+ $C $? $? $a $G $" $k !% 5. $‘ $9 $S K\ O@ J8 $G $O !$ @: EY $, NI $/ $7 $+ $b 9b B. $K AG ;R $N 4V 7d I} $N 8+ @Q $j $, 9T $( $k $h $& $K G[ @~ NN 0h $N J, 3d J} K! $r 2~ A1 $7 $? !% 2~ A1 $5 $l $? NN 0h J, 3d $r <B :] $N AG ;R G[ CV =h M} $X E, MQ $7 $? $H $3 $m !$ => Mh $N J} K! $H Hf $Y $F %l %$ %" %& %H LL @Q $N >. $5 $$ AG ;R G[ CV $, F@ $i $l $? !% <U <- K\ 8& 5f $K 4X $7 !$ 5. =E $J 8f 0U 8+ $r ;r $j $^ $7 $? 3t <0 2q <R F| N) @= :n =j %* %U %# %9 %7 %9 %F %‘ ;v 6H It 4d K\ >‘ Fs I{ 5; ;U D9 !$ ;3 ED B’ CK D A 1~ MQ @_ 7W It D9 !$ 7x ED IR 9, <g G$ 5; ;U !$ ?9 ;3 N4 ;V ;a !$ $J $i $S $K Cf 5~ Bg 3X >p Js 2J 3X It 0K F# @? 65 <x $K 46 <U CW $7 $^ $9 !% J8 8% [1] 0k D> 9T !$ 0K F# @? !$ J? ED IY IW , \ >\ :Y G[ CV Ld Bj $r AH $_ 9~ $s $@ G[ @~ %b %G %k ," ?. 3X 5; Js , VLD94{70, 1994. [2] L.P . Chew, \Constrained delaunay triangulations," Pro c. third annual symp osium on computational ge- ometry , pp. 215{222, 1987. [3] @u Ln E/ IW ,\ 7W ;; 4v 2? 3X ," pp.46{50 !$ D+ AR =q E9 , 1990. [4] 0k D> 9T !$ J? ED IY IW , \ G[ CV =h M} $N $? $a $N NN 0h J, 3d $N 2~ A1 ," ?. 3X 5; Js , VLD95{125, 1995. !J J? @. 8 G/ 1 7n 4 F| <u IU !K 73