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ḃg = wbg

wb } wd } wba } wbg] R aO G F ] S ML _F P M a F FO JL F _ JL G R \F



Û g


 � j �� � � � � � �

÷ä ø â î ù åè úë ã ë åè ã û ê è í æ ü îë ýë ï é æ ø è åë

þ ÿ ½ Ñ Íµ Ô ¶ Ð¹ Òµ Í¹¼ ¼ ¹ Ò ¹ ´ Íµ · ÑÕ ¹

δv̇d '
2g

R
δh

þ ÿ ½ Ñ Íµ Ô ¶ Ðõô ÑÕ Íµ Í ½ Ð¹
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Xk,1 = A1Xk−1,1 + B1Vk,1, X0,1 ∼ N (m0,1, P0,1)
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Xk,3 = A3Xk−1,3 + B3Vk,3 £ X0,3 ∼ N (m0,3, P0,3)
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Yk = h (Xk,2) + C3Xk,3 + D3Wk

4 �5 � � 6� �� 7

• Xk,1�« � � � �� �� �� � � � �� �� ��« � � � �� � � � �« �¨ � �� � ��� ��
• Xk,2� � � �� �� �� � � ��98 � � � � ��� �¬ �� � � �� ���« � � � � �� � � �« �¨ � �� � ��� ��

• Xk,3� � � �� �� �� �� � � � ��� �¬ �� � � �� ��« � � � ��� � � �« �¨ � �� � ��� ��
⇒�: �; < � � ��� : �� � � �= ¢ � � � � � � � �� ��> Xk,1� � Xk,3 ?�@ �@

p(x0:n,1, x0:n,2, x0:n,3|Y0:n) = p(x0:n,1, x0:n,3|Y0:n, x0:n,2)p(x0:n,2|Y0:n)



- -

i �� k � �� 
 	 � � Xk,2

A'B C&D) + E0( 1 C
• F GH i = 1, ..., N IJKL X̃

(i)
0:n−1,2 = X̂

(i)
0:n−1,2MN O J MP QSRK X̃

(i)
n,2 ∼ q

(
·|Y0:n, X̃

(i)
0:n−1,2

) T

• F GH i = 1, ..., N IKU M R VML K LW KX P Q GHL MN YKZ KX [W L J

w(i)
n ∝

p
(
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p (xn,1|Y0:n) =

∫
p (xn,1,xn,2|Y0:n) dxn,2

=

∫
p (xn,1|xn,2, Y0:n) p (xn,2|Y0:n) dxn,2i� �� 5 � ��� : ¡ � p (xn,1|Y0:n)
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N∑

i=1

w(i)
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(i)
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� � ��� ���� ��� �� ��� � �� �� � � ��� � �� Π(xt|x0:t−1, y1:t) = p(xt|x0:t−1, y1:t)
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⇒ § �¥ ¨ �� �� ¤ � �¥ � ¨¥ � � �� ¡� � � � � � �© �� ¨ ¤� ¤

ª� � « ��� � ��� �� � �¬ ��� � � ��® �� �� ¯� � � � °�{
xt = Atxt−1 + vt

yt = h(xt) + wt

⇒

{
xt = Atxt−1 + vt

yt = h(Atxt−1) + 5h|Atxt−1
(xt − Atxt−1) + wt

π(xt|x0:t−1, y1:t) ∼ N (mt, Σt)

Σ−1
t = Σ−1

v + 5ht
|Atxt−1

Σ−1
w 5 h|Atxt−1

mt = Σt(Σ
−1
v Atxt−1 + 5h|Atxt−1

Σ−1
w (yt − h(Atxt−1) + 5h|Atxt−1

Atxt−1))
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µi
t ∼ p̂(xt|x

i
0:t−1, y1:t−1)
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t−1 ∼ p̂(yt|µ

i
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t ∼ p̂(xt|x
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• ÈÉ Ê
Ë ÌÍÎ ÏÑÐ Ï ÒÓÕÔ Ö×Ø Î ×Ù Ï ÖÔ ÚÔ Û× Î Ô Ü σb = 10 Ú

Ý Þ ÚØ Î Ô ÖÔ ÛÍ ÏÔ ß ßÙ ÏÔ Ûà × Û Ó ÍÎ ßÔ Î á ÌÔ Ó ÏÔ × Î Ü Ns ≥ 4

• âã Ê
äÙ ÍÙ ÛÙå Ù ÏÙ Í ß ÖÔ Û Í Ì Ì á ß áÎ Þ Ú æ ÏÎ Ô Û Ü ba0

= 50 µg

äÙ ÍÙ ÛÙå Ù ÏÙ Í ß ÖÔ Û ç ÒÎ Þ Ú æ ÏÎ Ô Û Ü bg0
= 0.002 ÖÔ ç èêé

• ëìí îï ð ñÕò ï îì óô í ò ì ï ð

õö÷ Ü 3000

øÙå á Í Î Ù ÛÍ ÏÙ Þå ß Þ ÌÍ ßÔ Ü 1000

õ Ó Ó Î ÞùÙ Ú Í ÏÙ Þå ú û Ü 1000
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δλ(m) δφ(m)

& ½' 0.6977 0.7355
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