%b%s%F%+%k%m%U%#%k%?$K$h$kIT5,B’?6F0%G!<%?$N2r@O 9-Eg;TN)Bg3X >pJs2J3XIt @86pE/0l 1 $O$8$a$K <~4|@-$N$"$k8=>]$O2f!9$N?H6a$KB?$/B8:_$7!$4QB,$+ $i%9 %Z %/ %H %k $r ?d Dj $7 $F $= $N <~ 4| @- $r CN $k $3 $H $O ?. 9f =h M}$N J, Ln $K $* $$ $F =E MW $J Ld Bj $G $" $k!% $3 $3 $G %Q %o!< %9 %Z %/%H%k$N%T!<%/$O<gMW$J<~4|E*798~$rI=$9$3$H$+$i!$%T!< %/<~ GH ?t $r CN $k $3 $H $, %9 %Z %/ %H %k 2r @O $K $* $$ $F $O Hs >o $K =EMW $J Lr 3d $r $b$C $F $$ $k!% %G!< %? $, Dj >o $J IT 5, B’ ?. 9f $N >l9g!$<+8J2s5"!J Auto-Regressiv e:AR !K%b%G%k$r$"$F$O $a$F %9 %Z %/ %H %k $r ?d Dj $9 $k $3 $H $, 2D G= $G $" $j!$ Hs Dj >o IT 5,B’?.9f$N >l9g$O HsDj>o AR %b%G %k$r$" $F$O$a $k$3$H $K $J$k!% Hs Dj >o AR %b %G %k$K $O!$ %G!< %? $r 6h4V $K J, $1 $F!$ $= $l$>$l$N6h 4V$KBP $7$FJL!9 $NDj>o AR %b %G%k$r $"$F$O $a $k6I=jDj>o AR !J Lo cally stationary AR:LAR !K%b%G%k Ozaki and T ong(1975) [13], Kitagaw a and Ak aik e(1978) [10] !$%Y%$ %: $NJ} K! $K $h$j AR 78 ?t $K;~ 4V JQ2= $N 3j$i $+ $5$rF3 F~ $7$? ;~ JQ 78?t AR !J Time-V arying Co e�cien t AR:TV CAR !K%b%G%k Kitagaw a(1983) [5], Kitagaw a and Gersc h(1985) [11] $J$I$,$"$k!%$3$l$iHsDj>o AR %b%G%k $rMQ$$$k$3$H$K$h$j!$;~JQ%9%Z%/%H%k$r?dDj$G$-$k!% HsDj>o%9%Z%/%H%k2r@O$NJL$NJ}K!$H$7$F!$;~JQ%T!<%/ <~GH?t!J Time-V arying P eak frequencies of Po w er sp ec- trum:TVPP !K%b%G%k$rCx<T$ODs0F$7$F$$$k [4] !% TVPP %b%G%k$OHs Dj>o AR %b%G %k$N$R $H$D$G!$ %9%Z%/ %H%k$N 3j $i$+ $5 $H $7 $F FC @- :, $N JQ 2= $K ;v A0 J, I[ $r F~ $l $? %Y %$ %: %b %G%k $G $" $k!% $3 $l $O!$ %Q %o!< %9 %Z %/ %H %k $N %T!< %/ $N ;~ 4V JQ2= $K 3j $i $+ $5 $r F3 F~ $9 $k $3 $H $K Aj Ev $7 $F $$ $k!% $3 $N $h $&$J;v A0 J, I[ $O!$ TVCAR %b %G%k $N $h $&$K AR 78 ?t $N JQ2= $N 3j $i $+ $5 $K $h $j %9 %Z %/ %H %k $N 3j $i $+ $5 $r Dj 5A $9 $k $b$N $H 0[ $J $j!$ Cm L\ $7 $F $$ $k %T!< %/ <+ BN $K 3j $i $+ $5 $r F3 F~$9$k7A$K$J$C$F$$$k!% $3$N $h$&$K TVPP %b%G%k$O!$ CmL\$9$Y $-$b$N$G $"$k %T!<%/$NJQ2=$rD>@\?dDj$G$-$kDj<02=$H$J$C$F$O$$$k$,!$ $=$N Dj <0 2= $f $( $K %b %G %k $K Hs @~ 7A MW AG $, $" $j!$ >u BV ?d Dj $K$OHs @~ 7A!& Hs%, %& %97? %U%# %k %?%j %s %0 [6] [7] $,I, MW $H $J$k!% Hs @~ 7A!& Hs %, %& %9 7? %U%# %k %? %j %s %0 $O!$ <! 85 $N 9b $$>l9g$K$O7W;;NL$,AH9g$;E*$KA}Bg$9$k$3$H$,LdBj$G$"$C $?$,!$KL@n$NDs0F$7$F$$$k%b%s%F%+%k%m%U%#%k%?!J Mon te Carlo Filter:MCF !K [9] $G$O!$ $= $NLd Bj $K0l $D $N2r 7h $r M?$($F$$$k!%$5$i$K<+8JAH?%7?%U%#%k%?%j%s%0 [8] $G$O!$ 9-Eg;TN)Bg3X >pJs2J3XIt >pJs5!3#%7%9%F%‘9)3X2J ") 731-31 9-Eg;T0B:4Fn6h>BEDD.BgDM#1#5#1!]#5 TEL : 082-830-1764, F AX : 082-830-1792, E-mail : ikoma@im.hiroshima-cu.ac.jp >u BV %Y %/ %H %k $K J, ;6 $r F~ $l $k $3 $H $G!$ ;~ JQ J, ;6 $N ?d Dj $b 2DG=$K$J$kJ}K!$,Ds0F$5$l$F$$$k!% K\9F$G$O!$ TVPP %b%G%k$K MCF $rE,MQ$7!$%T!<%/ ?t $NB?$$>l 9g$N%b%G %k$NM- MQ@-$r<( $9!%$3$l$^ $G TVPP %b %G %k $N 1~ MQ $H $7 $F $O!$ ;~ JQ %T!< %/ ?t $, #2 $^ $G $G!$ ;~ 4V ITJQ %9%Z%/%H%k$rJ;$;$F2>Dj$7$?Js9p$,$" $k [4], [3] $N$_ $G!$ #2 $h $j B? $$ ;~ JQ %T!< %/ ?t $N >l 9g $O!$ =i $a $F $N ;n $_ $G $" $k!% $^ $: ;O $a $K %7 %_%e %l!< %7%g %s $K $h $j TVPP %b %G %k $N %Q %U%)!< %^ %s %9 $r 3N G’ $7!$ B3 $$ $F %G %k %? Mc $N Hs Dj >o IwF6;n83%G!<%?$N2r@O7k2L$rJs9p$9$k!% 2 ;~JQ%T!<%/<~GH?t%b%G%k <!$N$h$&$JHsDj>o AR %b%G%k$r9M$($k!% y t = p X j =1 a j ( t ) y t � j + " t ; (1) $3 $3$G @0 ?t t $O;~ 9o$r I= $7!$ y t $O 3F ;~9o $K4Q B,$K BP 1~ $7 $F$$ $k!% f a j ( t ) j j = 1 ; � � � ; p g $O ;~JQ AR 78 ?t$G $" $j!$ %N %$%: 9‘ " t $O!$J? 6Q 0 J,;6 � 2 $N@5 5,J, I[ $KFH N) $K =>$&3N N(JQ?t $G$" $k!%$^$?!$ AR <!?t p $O6v?t !J p = 2 m !K$G$"$k$b$N$H$9$k!% HsDj >o AR %b %G%k $N %Q %o!< %9 %Z%/ %H %k !J=V 4V%9 %Z %/ %H%k!K$r<!$N$h$&$KDj5A$9$k!% p ( ! ; t ) = � 2 � � � � � � 1 � p X j =1 a j ( t ) e � ij ! � � � � � � 2 ; (2) $3$3$G!$ ! 2 [0 ; � ] $O 3Q<~GH?t$r$"$i$o$9!% z � 1 y t = y t � 1 $N$h $& $J z - JQ 49 $rF3 F~ $9 $k$3 $H $K $h $j!$<0 (1) $NFC@-J}Dx<0$O<!$N$h$&$K=q$1$k 1 � p X j =1 a j ( t ) z � j = 0 : (3) $? $@ $7!$ A4 $F $N FC @- :, $O J# AG 6& Ls $G $D $. $N $h $& $K I= $9 $b $N$H$9$k n r k ( t ) e � i� k ( t ) j k = 1 ; � � � ; m o : ;~4VJQ2=$N 3j$i$+$5$rI= $9;vA0J,I[$r!$ r k ( t ) $*$h$S � k ( t ) $KBP$7$F<!$N$h$&$KF3F~$9$k!% � d r k ( t ) � N (0 ; � 2 ) ; � d � k ( t ) � N (0 ; � 2 ) ; (4) 1

$3$3$G � d $O <!$N $h$& $K Dj5A $5$l $k:9 J, %*%Z %l!<%? $G$" $k!% � y t � y t � y t � 1 ; � d y t � �(� d � 1 y t ) ; d > 0 : TVPP %b%G%k$N TVCAR %b%G%k$H$N0c$$$O!$;vA0J, I[$N F~ $l J}$K $" $k!% TVPP %b %G%k $G $O!$ <0 (4) $N $h $& $K%T!< %/ $K BP $7 $F 3j $i $+ $5 $r F3 F~ $7 $F $$ $k $N $K BP $7 $F!$ TV CAR %b%G%k$G$O � d a j ( t ) � N (0 ; � 2 ) : (5) $N$h$&$K!$ AR 78 ?t$KBP$7$F 3j$i$+$5 $,$"$k!% AR 78?t $KBP $9 $k 3j $i $+ $5 $O!$ <! $N @Q J, $, >. $5 $$ $H $$ $& @) Ls $r @_ $1$F$$$k$N$HF1$8$G$"$k!% such that Z � 0 � � � d A ( ! ; t ) � � 2 d! = p X j =1 � � � d a j ( t ) � � 2 ; (6) $?$@$7 A ( ! ; t ) = 1 � p X j =1 a j ( t ) e � ij ! : (7) <0 (6) :8 JU $,>. $5$$ $H $$$& $3$H $O!$ %9%Z %/%H %k $N;~ 4VJQ 2=$, A4 BN E* $K >. $5 $$ $3 $H $r 0U L# $9 $k!% $h $j 6q BN E* $K $O!$ 3F<~ GH ?t $K $* $1 $k %Q %o!< %9 %Z %/ %H %k $N CM $G =E $_ IU $1 $5 $l $?CM$,>.$5$$$H$$$&$3$H$G$"$k!%$3$l$O!$4V@\E*$K$O%T!< %/$N 3j $i $+ $J JQ 2= $r 0U L# $7 $F $O $$ $k $b $N $N!$ %T!< %/ <~ GH ?t$N JQ 2= $H %T!< %/ 6/ EY $N JQ 2= $H $N 6h JL $, L@ 3N $G $J $$!% $= $NE@ TVPP %b %G %k $G $O!$ %T!< %/ 6/ EY $H %T!< %/ <~ GH ?t $H $r!$FC@-:,$NBg$-$5$*$h$S;X?tIt$H$G$=$l$>$lFHN)$K;}$C $F$$ $k $? $a!$ $= $l $i $N JQ 2= $r D> @\ $K I= 8= $9 $k $3 $H $, $G $- $k!%$^$? TVPP %b%G%k$G$O!$CmL\$7$F$$$kCM$G$"$k%T!< %/$rD>@\?dDj$G$-$k!% 3 %b%s%F%+%k%m%U%#%k%?$K$h$k>uBV?dDj TVPP %b %G %k $d TVCAR %b %G %k $N ;~ JQ MW AG $r 5a $a $k$K $O!$ $3 $l $i %b %G %k $r >u BV 6u 4V I= 8= $G I= $7!$ >u BV ?d Dj $r9T$J$($P$h$$!% TVCAR %b%G%k$N>l9g$K$O!$@~ 7A!&%, %&%9 %b %G %k $G $" $k $N $G!$ %+ %k %^ %s %U%# %k %? $J $I $N!$ J? 6Q $HJ, ;6 $N $_ $r ;H$C $? @~ 7A!& %, %& %9 7? %U%# %k %? %j %s %0 $r MQ $$$k $3 $H $, $G $- $k!% $3 $l $K BP $7 TVPP %b %G %k $N $h $& $J Hs@~ 7A %b %G %k $d!$ Hs %, %& %9 %b %G %k $N >l 9g $K $O!$ Hs @~ 7A!& Hs%,%&%97?%U%#%k%?%j%s%0$,I,MW$K$J$k!% @~7A!&%,%&%9%b%G%k$N>l9g$bHs@~7A!&Hs%,%&%9%b%G%k $N>l 9g $G $b!$ <! $N 0l HL >u BV 6u 4V I= 8= $K $h $j I= $9 $3 $H $, $G $-$k!% x t = g ( x t � 1 ; w t ) y t = h ( x t ; " t ) (8) $3$3$G , x t $O n - <! 85>uBV%Y%/%H%k!$ w t $OJ,I[ q ( w ) $K =>$& l - <!85%7%9%F%‘%N%$%:%Y%/%H%k!$$=$7$F g ( � ; � ) $O R n � R l 7! R n $N4X?t$G$"$k!%$^$? y t $O %9%+%i!<$N4QB,CM!$ " t $OJ,I[ r ( " ) $K=>$&%9%+%i!<$N4QB,%N%$%:!$$=$7$F h ( � ; � ) $O R n �R 7! R $N4X?t$G$"$k!%$?$@$7!$ " t = h � 1 ( y t ; x t ) $H$J$k$h$&$J4X?t h � 1 $,B8:_$9$k$b$N$H$9$k!% Hs@~7A!&Hs%,%&%9%b%G%k$N%U%#%k%?%j%s%0$H$7$F$O!$ #2 <! $N 9‘ $^ $G $N 6a ;w $r ;H $& 3H D% %+ %k %^ %s %U%# %k %?!$ Hs %, %& %9J,I[$N%,%& %9OB6a;w [2] !$Hs%,%& %9J,I[$N?tCM E*6a;w [6], [7] $J$I $,$" $k!%Hs %, %&%9 J,I[ $N ?tCM E*6a ;w$O!$ 3H D% %+ %k %^ %s %U%# %k %? $K Hf $Y M- 8z @- $, $" $j!$ %, %& %9 OB 6a ;w $N $h$&$K%,%&%9J,I[$N?t$r8:$i$9$?$a$N ad.ho c $JItJ,$b>/ $J$$!% Hs%,%&%9J,I[$N?tCME*6a;w$G$O!$%9%F%C%W4X?t$d6hJ, E* @~ 7A 4X ?t $G J, I[ $r $" $i $o $9!% $= $N $H $- 6a ;w $9 $k J, I[ $N 6u 4V $r Hy >. $J 6h 4V $K 6h @Z $k $3 $H $H $J $j!$ %U%# %k %? %j %s %0 $N 7W ;; $G $O 3F 6h 4V $N >v $_ 9~ $_ $K $h $k ?t CM @Q J, $, 7W ;; $5 $l $k!% $h$C $F!$ >u BV $N <! 85 $, Bg $- $/ $J $k $H!$ 7W ;; $N NL $O ;X ?t 4X ?t E* $K A} $( $k $3 $H $H $J $j!$ $" $^ $j Bg $- $J <! 85 $N %b %G %k$r7W;;$9$k$3$H$O<B<AE*$KIT2DG=$G$"$k!% $3$NLdBjE@$r2r7h$7$?$N$,!$KL@n$NDs0F$7$F$$$k!V%b %s%F%+%k%m%U%#%k%?!J Monte Carlo �lter:MCF !K!W [9] $G!$ 4p K\ E* %" %$ %G %" $O Hs %, %& %9 J, I[ $r D> @\ 6a ;w $9 $k $N $G $O $J $/!$ J, I[ $K => $& <B 8= CM $r ;H$C $F 7W ;; $9 $k $3 $H $G!$ 7W ;; NL $r AH 9g $; E* %*!< %@ $+ $i <B 8= CM ?t $N %*!< %@ $K 8: $i $9 E@ $G $" $k!% $^ $? $3 $l $K $h $j >u BV $N <! 85 $r 9b $/ $G $- $k $N $G!$ J, ;6 $r >u BV %Y %/ %H %k $K AH $_ F~ $l $F E, 1~ E* $K ?d Dj $9 $k <+ 8J AH ?% 7?%U%#%k%?%j%s%0 [8] $b2DG=$H$J$k!% $3 $3 $G $O MCF $K $D $$ $F 4J C1 $K @b L@ $7 $F $* $/!% Bg $- $5 N $N4QB,7ONs$r<!$N$h$&$KI=$9$3$H$K$9$k!% Y N = f y 1 ; y 2 ; � � � ; y N g : M=B, , %U%#%k%?%j%s%0 , $*$h$S %9%‘!<%8%s%0$NJ, I[$K=>$& <B8=CM$r!$<!$N$h$&$KI=5-$9$k!% M=B, : n p ( t ) 1 ; p ( t ) 2 ; � � � ; p ( t ) M o � p ( x t j Y t � 1 ) %U%#%k%?%j%s%0 : n f ( t ) 1 ; f ( t ) 2 ; � � � ; f ( t ) M o � p ( x t j Y t ) %9%‘!<%8%s%0 : n s ( t ) 1 ; s ( t ) 2 ; � � � ; s ( t ) M o � p ( x t j Y t + L ) $?$@$7 , 87L)$J0UL#$G$O " M=B, " $H$O0l4|@hM=B,$N$3$H$G $" $j!$ $^$? " %9 %‘!<%8 %s%0 " $H$O %i %0 L $N 8GDj 6h4V %9 %‘!<%8%s%0$N$3$H$G$"$k!% $3$l$i$N<B8=CM$rMQ$$$F!$M=B,$*$h$S%U%#%k%?%j%s%0 $NJ,I[$N?dDj$O<!$N$h$&$K7W;;$5$l$k!% M=B, : p ( t ) i = g ( f ( t � 1) i ; w ( t ) i ) (9) $?$@$7 n w ( t ) 1 ; w ( t ) 2 ; � � � ; w ( t ) M o � q ( w ) : (10) 2

%U%#%k%?%j%s%0 : 3F<B8=CM$NL‘EY$r<!$N$h$&$K7W;;$9$k!% � ( t ) i = p ( y t j p ( t ) i ) = r � h � 1 ( y t ; p ( t ) i ) � : (11) 0J2<$K=>$C$F%j%5%s%W%j%s%/$r$9$k!% f ( t ) i = 8 > > < > > : p ( t ) 1 with prob. � ( t ) 1 = P M j =1 � ( t ) j . . . . . . . . . p ( t ) M with prob. � ( t ) M = P M j =1 � ( t ) j (12) M= B, (9) $H%U%# %k%?%j %s%0 (12) $O$*8_ $$$N>r 7oIU $- 3NN( $G $" $k $+ $i!$ $3 $l $i $r ;~ 4V =g $K 8r 8_ $K E, MQ $9 $k $3 $H $K$h $j!$ A4 $F $N ;~ 9o $K $* $1 $k M= B, $H %U%# %k %? %j %s %0 $N J, I[$r?dDj$9$k$3$H$,$G$-$k!%$^$?$3$l$i$N7W;;$N2aDx$G!$ %b%G%k$NL‘EY$,<!$N$h$&$K;;=P$5$l$k!% BP?tL‘EY : l ( # ) = N X t =1 log p ( y t j Y t � 1 ) = N X t =1 log 0 @ M X j =1 � ( t ) j 1 A � N log M ; (13) $3$3$G # $O!$ ABIC [1] $G 8@$&$H $3$m$N D6%Q%i %a!<%?$N %Y%/ %H %k $r I= $9!% %7 %9 %F %‘ %N %$ %: $d 4Q B, %N %$ %: $N J, I[ $N %Q%i%a!<%?$J$I$,%Y%/%H%k # $K4^$^$l$k!% M=B,$*$h$S%U%#%k%?%j%s%0$N7k2L$rMQ$$$F!$<!$N$h$& $K%9%‘!<%8%s%/$r7W;;$9$k!%$3$NJ}K!$O4pK\E*$K$O!$%U%# %k%? %j %s %0 2a Dx $G 5a $a $? <B 8= CM $r!$ @h 9T $9 $k ;~ 9o $N L‘ EY $K=>$C$FJB$Y49$($k$b$N$G$"$k [9] !% %9%‘!<%8%s%0 : s ( t ) i = 8 > > > > > > > > < > > > > > > > > : f ( t ) 1 with prob. � ( t ) N L (1) = M X j =1 � ( t ) N L ( j ) . . . . . . . . . f ( t ) M with prob. � ( t ) N L ( M ) = M X j =1 � ( t ) N L ( j ) ; (14) $3$3$G , %$%s%G%/ %9 N L ( j )’s ( j = 1 ; � � � ; M ) $O<!$N$h $& $K:F5"E*$K7W;;$5$l$k!% N 0 ( j ) = j; N t ( j ) = 8 > > > > > > > > < > > > > > > > > : N t � 1 (1) with prob. � ( t ) 1 = M X j =1 � ( t ) j . . . . . . . . . N t � 1 ( M ) with prob. � ( t ) M = M X j =1 � ( t ) j for t > 0 : (15) 4 >uBV$N=i4|CM$K$D$$$F TVPP %b %G %k $G $O!$ >u BV$H $7 $F 3F %T!< %/ $N 6/EY %Q %i %a!< %? r k $*$h$S<~GH ?t � k $+ $i@.$k%Y%/ %H%k$r;} $D!%$3 $l $i $O!$ k $K $D $$$F 8_ $$$K 8r 492D G=$G $" $k!%$= $N $?$a!$ NI $$ ?d Dj CM $r F@ $k $? $a $K $O!$ >u BV $N =i 4| CM $r $& $^ $/ @_ Dj $9$kI,MW$,$"$k!% >uBV $N =i4| CM!$$9 $J $o$A ;~ 9o t = 0 $K $*$1 $k>u BV $N CM!$ $N@_Dj $O!$$^$: 6/EY%Q%i %a!<%? r k $K$D $$$F$O!$ 0.8 Dx EY $N CM $K $7 $F $* $/!% $3 $l $O!$ =i 4| E* $K $O $" $k Dx EY Bg $- $J %T!< %/ $r 8! =P $9 $k $h $& $K ;E 8~ $1 $k $? $a $G $" $k!% <! $K <~ GH ?t � k $K$D $$ $F $O!$3Q <~ GH ?t$N HO 0O [0 ; � ] $K 6QEy $K 0L CV$9$k$h$&$K!$%T!<%/?t m $K1~$8$F<!$N$h$&$KM?$($k!% � k (0) = k � � = ( m + 1) (16) $^ $? ;~ JQ J, ;6 � 2 $N =i 4| CM $O!$ %G!< %? $NJ, ;6 $r L\ 0B $K $7 $F7h$a$k$b$N$H$9$k!% 5 %7%_%e%l!<%7%g%s %7%_%e%l!<%7%g%s$K$F@8@.$7$?%G!<%?$KBP$7$F%b%s%F %+%k%m%U%#%k%?$r;H$C$? TVPP %b%G%k$r$"$F$O$a!$$=$N %Q %U%)!< %^ %s %9 $r 3N G’ $9 $k!% %T!< %/ ?t $, #1 $+ $i #4 $N %G!< %?$r!$$=$l$>$l%G!<%??t#3#0#0$G@8@.$7!$ TVPP %b%G%k $r$"$F$O$a$?!%%G!<%?@8@.$G$O!$4QB,%N%$%:$NJ,;6 � 2 $* $h$SFC@-:,$NBg$-$5 r k $O!$;~4VE*$K0lDj$H$7!$?dDj;~$K $O!$$3$l$i$N%Q%i%a!<%?$OL$CN$G;~JQ$G$"$k$H$7$?!% 3F%G!<%?$K$*$$$F!$#1$+$i#5$^$G$N%T!<%/?t$N TVPP %b%G%k$r$"$F$O$a!$F@$i$l$?BP?tL‘EY$rI= 1 $K<($9!%$?$? $7 $3 $N CM $O!$ %G!< %? $N :G =i $N #1 #1 8D $a 0J 9_ $K $D $$ $F ;; =P $7 $? $b $N $G $" $k!% $= $N M} M3 $O!$ =i 4| E* $J %T!< %/ $d J, ;6 $N CM $, $" $k Dx EY Mn $A Ce $/ $^ $G $N 4V $N 1F 6A $r!$ %T!< %/ ?t 7h Dj $KM?$($J$$$h$&$K$9$k$?$a$G$"$k!% I=$N CM $O!$ AIC $J $I$N $h$& $K!$ J?6Q BP ?tL‘ EY$N ?d Dj CM $H $7 $F $N JP $j $r 9M N8 $7 $F $$ $J $$!% $7 $+ $7!$ %T!< %/ ?t #1 $N%G!<%?$r=|$-!$BP?tL‘EY:GBg$N%T!<%/?t!J2<@~!K$,%G!< %?$N%T!<%/?t$H0lCW$7$F$$$k!% I= 1: %7%_%e%l!<%7%g%s%G!<%?$NBP?tL‘EY %b%G%k$N%T!<%/?t m ^ m 1 2 3 4 5 1 -459.23 -455.62 -456.94 -463.34 -468.49 2 -490.28 -460.93 -467.59 -467.39 -467.18 3 -528.55 -475.29 -462.83 -467.77 -465.04 4 -618.07 -534.93 -492.47 -474.47 -478.09 ;~JQ%T!<%/$N?dDj7k2L$r!$?^ 1 !A 4 $K<($9!%3F?^$K$* $$ $F!$ GK @~ $O %G!< %? @8 @. $K $* $1 $k ?? $N %T!< %/ $r I= $7!$ @^ $l@~!J<B@~!K$, TVPP %b%G%k$K$h$k%U%#%k%?%j%s%0$N?d 3

Dj7k 2L !J%a %8 %" %s!K $r I= $9!% ?d Dj 7k 2L $r $_ $k $H!$ 3F %G!< %?$H$b;~JQ%T!<%/$rJa$($F$$$k$3$H$,$o$+$k!% ?^ 1: %T!<%/?t#1$N%7%_%e%l!<%7%g%s7k2L ?^ 2: %T!<%/?t#2$N%7%_%e%l!<%7%g%s7k2L ?^ 3: %T!<%/?t#3$N%7%_%e%l!<%7%g%s7k2L ?^ 4: %T!<%/?t#4$N%7%_%e%l!<%7%g%s7k2L 6 %G%k%?McIwF6;n83%G!<%?2r@ONc HsDj>oIT5,B’?6F0$N%G!<%?2r@ONc$H$7$F!$%G%k%?McIw F6;n 83 %G!< %? [12] $r 07 $&!% %G!< %? $r ?^ 5 $K <( $9!% $3 $N %G!<%? $O!$ D6 2; B. 9R 6u 5! $N %U %i%C %? 2r @O $N L\ E* $G B, Dj $5 $l$? $b $N $G $" $k!% 4Q B, $O %G %k %? Mc >e $N $R $: $_ %2!< %8 $K $h $j9T$J$$!$IwF6$NF005$r>e>:$5$;$J$,$i9T$J$C$?$b$N$G!$ B, Dj >r 7o $, Hs Dj >o $J $b $N $H $J$C $F $$ $k!% F0 05 $N >e >: $K H< $$!$ Mc $N ?6 F0 FC @- $, JQ $o $j!$ $= $l $K $h$C $F 8G M- ?6 F0 ?t $, JQ 2= $9 $k!% %U %i%C %? $N H/ @8 $O!$ Mc $N IU $1 :, $r C< $H $9 $k $$ $/ $D $+ $N ?6 F0 %b!< %I $d Mc $N $M $8 $l $N ?6 F0 %b!< %I $J $I $N <~ GH ?t $, 6& ?6 $9 $k $3 $H $,!$ $= $N 86 0x $G $" $k $H 9M $( $i $l $F $$ $k!% [12] $K=>$$!$%G!<%?$N>\:Y$K$D$$$F=R$Y$k!%%^%C%O?t 2.5 $K $*$$ $F!$ F0 05$r Ls 70[kPa] $+ $i 120[kPa] $KJQ 2= $5 $;$F 4QB, $7!$%5%s %W%j %s%0 4V3V T = 0 : 003[ IC ] $GB, Dj $7$??.9f$r!$DL2aBS0h 60-180[Hz] $N%P%s%I%Q%9%U%#%k%? $K $+ $1 $? $b $N $G $" $k!% Mc $O $3 $N F0 05 $N HO 0O $G %U %i%C %? $r 5/ $3 $9 $h $& $K!$ M- 8B MW AG K! $K $h $k 2r @O $K 4p $E $$ $F @_ 7W $5 $l $? $b $N $G $" $k!% $3 $N 4Q B, $G $O!$ %U %i%C %? $K $h $k Mc $N GK 2u $r KI $0 5! 9= $, 9) IW $5 $l $F $$ $F!$ $= $l $, 5! G= $9 $k 0J A0 $N 4Q B, $^ $G $, M- 8z $J %G!< %? $N HO 0O $H $J $j!$ M- 8z %G!< %? ?t $O N = 1220 !$$9$J$o$A 4QB,;~4V$O 3.66[ IC ] $G$"$k . $3$N %G!<%? $KBP $7$F!$ TVPP %b %G%k $rE, MQ$7!$ ;~JQ %T!< %/ $r ?d Dj $7 $?!% ?d Dj $K $" $?$C $F $O!$ 6I =j Dj >o @- $r 9M N8$7!$#5%G!<%?$K#12s$N%T!<%/$NJQ2=$,$"$k$b$N$H$7$?!% $^ $: %T!< %/ ?t $N 7h Dj $O!$ #1 $+ $i #1 #0 $^ $G $N %T!< %/ ?t $K $D $$$FBP?tL‘EY$r7W;;$7!$$=$l$rI= 2 $K$^$H$a$?!%$J$*$3$3 $G $b!$ %G!< %? $N $& $A :G =i $N #1 #0 #0 8D $r =| $$ $F!$ BP ?t L‘ EY $r;;=P$7$?!% I= 2: %G%k%?McIwF6;n83%G!<%?$NBP?tL‘EY %T!<%/?t BP?tL‘EY %T!<%/?t BP?tL‘EY 1 -1387.01 6 -1227.10 2 -1319.10 7 -1207.98 3 -1314.32 8 -1169.08 4 -1288.72 9 -1177.10 5 -1248.95 10 -1195.16 ?^ 5: %G%k%?McIwF6;n83%G!<%? <!$K!$;~JQ%T!<%/$N?dDj7k2L$K$D$$$FJs9p$9$k!%%b%s %F %+ %k %m %U%# %k %? $K $h $k ?d Dj $G F@ $i $l $k $N $O!$ 3F ;~ 9o $K $* $1 $k %T!< %/ $N !V<B 8= CM!W $N =8 $^ $j $G $" $k!% $3 $N =8 $^ $j $,!$ %T!< %/ >p Js $N J, I[ $r I= $7 $F $* $j!$ 3F %T!< %/ $N <~ JU J, I[ $N %a %8 %" %s $r!$ A0 =P $N %7 %_%e %l!< %7%g %s $N >l 9g $K I= <( $7 $?!% %T!< %/ ?t $, >/ $J $$ >l 9g $K $O!$ $3 $N $h $& $J I= <( $G $= $N0UL#$rGD0.$G$-$k!%$7$+$7%T!<%/?t$NB?$/$J$C$?>l9g!$ 4

I=<( $, HQ ;( $K $J $j!$ $J $* $+ $D <~ GH ?t $, NY @\ $9 $k %T!< %/ $N 6hJL $, IT L@ 3N $K $J$C $F $7 $^ $& $? $a!$ <~ JU J, I[ $N %a %8 %" %s $K$h$&I=<($G$OIT==J,$G$"$k!% $h$C$F$3$3$G$O!$?dDj$5$l$?<B8=CM$N=8$^$j$K$h$C$F I=$5$l$F$$$k%T!<%/<~GH?t$r!$$=$N6/EY%Q%i%a!<%? r k $K $F=E $_ IU $1 $7 $F F@ $i $l $k J, I[ $N MM ;R $r!$ %0 %l!< %9 %1!< %k $NG; C8 2h A| $K $F I= <( $9 $k J} K! $r :N$C $?!% $^ $:!$ BP ?t L‘ EY :GBg $N!$ %T!< %/ ?t $, #8 $N >l 9g $N ?d Dj 7k 2L $r ?^ 7 $K <( $9!% $^$?!$ 3F %T!< %/ ?t $N ?^ $r 8+ $k $H!$ %T!< %/ ?t $, #4 $N >l 9g $, FCD’E*$J$N$G$=$N?dDj7k2L$r ?^ 6 $K<($9!%3F?^$K$*$$$F!$ 2#$, ;~ 9o!& =D $, 3Q <~ GH ?t $G!$ ?’ $N G; $$ It J, $O!$ %T!< %/ $r ;}$D<B8=CM$,=8Cf$7$F$$$k$3$H$rI=$9!% ?^ 6: %G%k%?McIwF6;n83%G!<%?$N%T!<%/?dDj7k2L!J%T!< %/?t#4!K ?^ 7: %G%k%?McIwF6;n83%G!<%?$N%T!<%/?dDj7k2L!J%T!< %/?t#8!K ;29MJ88% [1] Ak aik e, H. (1980). Likelihoo d and the Bay es pro- cedure, Bay esian Statistics , V alencia, Spain: Uni- v ersit y Press. [2] Alspach, D.L. and Sorenson, H.W. (1972). Non- linear Bay esian Estimation Using Gaussian Sum Approximations, IEEE T rans. A.C. , 17 , No.4, 439- 448. [3] Ikoma, N. (1995). Nonstationary Sp ectral Analy- sis based on Peak F requencies of Po w er Sp ectrum, Do ctor thesis, The Graduate Universit y for Ad- v anced Studies. [4] Ikoma, N. (1996). Estimation of Time V arying Peak of Po w er Sp ectrum based on Non-Gaussian Non- linear State Space Mo deling, Signal Pr o c essing 49 , 85-95. [5] Kitagaw a, G. (1983). Changing sp ectrum estima- tion, Journal of Sound and Vibration , 89 ,No.3, 433-445. [6] Kitagaw a, G. (1987). Non-Gaussian State-Space Mo deling of Nonstationary Time Series(with dis- cussion), Journal of the Americ an Statistic al As- so ciation , 82 ,No.400, 1032-1063. [7] Kitagaw a, G. (1991). A Nonlinear Smo othing Metho d for Time Series Analysis, Statistica Sinica , 1 , No.2, 371-388. [8] Kitagaw a, G. (1995). Self-organizing smo other for nonlinear non-Gaussian state space mo del, R ese ar ch Memor andom , 578 , The Institute of Statistical Math- ematics. [9] Kitagaw a, G. (1996). Monte Carlo �lter and smo other for non-Gaussian nonlinear state space mo dels, Jour- nal of Computational Gr aphic al Statistics 5 ,No.1,1- 25. [10] Kitagaw a, G. and Ak aik e, H. (1978). A pro ce- dure for the mo deling of non-stationary time series, Annals of the Institute of Statistical Mathematics 30 ,Part B,351-363. [11] Kitagaw a, G. and Gersch, W. (1985). A Smo oth- ness Priors Time-V arying AR Co e�cient Mo deling of Nonstationary Cov ariance Time Series, IEEE T r ans. AC-30 , No.1, 48-56. [12] Jv4_ , 0B F# B> (1992). D62;B.%G %k%?Mc $N?6F0FC @-$H 0B Dj8B 3& $N?d Dj , Bh #2Js , HsDj >o $JIT 5,B’ 1~ Ez$N 6I =j Dj>o;~7ONs2r@O9R6u1’Ch5;=Q8&5f=jJs9p TR-1179. [13] Ozaki, T. and T ong, H. (1975). On the �tting of non-stationary autoregressive mo dels in time se- ries analysis, Pro ceeding of the 8th Haw aii Inter- national Conference on System Sciences , 224-226. 5