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Xk,1 = A1Xk−1,1 + B1Vk,1, X0,1 ∼ N (m0,1, P0,1)

Xk,2 = A2Xk−1,2 + C1Xk,1 + D1Vk,1, X0,2 ∼ N (m0,2, P0,2)

Xk,3 = A3Xk−1,3 + B3Vk,3 £ X0,3 ∼ N (m0,3, P0,3)

# $&%'() *+, - */012 3' () * +

Yk = h (Xk,2) + C3Xk,3 + D3Wk

4 �5 � � 6� �� 7

• Xk,1�« � � � �� �� �� � � � �� �� ��« � � � �� � � � �« �¨ � �� � ��� ��
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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)
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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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t ∼ p̂(xt|x
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i
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½ ¡ � � � ¦ � �� �� �� ¤ � � ¡ �� � ¨¥� ¤ ¤ �¥� � �� �� � �� ¤

x
j
t ∼ p̂(xt|x

j
0:t−1, y1:t−1)

¾� � �� ¿­ � ¸ � ¥ ¤ ¨À � �� ¤ �¹ �� ¡ ¤� � ¨¥� ¡ ¥ � ¥ �� Á ÂÄÃÅÆ ÃÅ



± Ç

z{ } vy v z { |} ~ | v w ³� xy v z {

• 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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