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I. DERIVATION OF THE IMPORTANCE SAMPLING FUNCTION
A. Derivation of the Gradient Vectors

The gradient vector

VE(Tt) = VEZ(Tt) + V‘CT(Tt)7 (1)
where
0 (i)
VEL(ri) = 5 log (p(zilay’)) @)
VL () = o ()i 21). Q

We first present the derivation of VL,(7;) and then that of VL (7). Some details in the

derivation can be found in [1].

A.1 Derivation of VL, (1)

VL.(T1) = [VLT10), VL (Te1), s VL (e —1)] (4)
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where €, is given by

€ = Zt — I:IO(Tt)a’ta

L1
=Y — Z H(m)ai,
1=0

where k,2 is a function of the noise variance o2, and for k =0, ..., ks — 1
w

~_/ A aﬁl(Tt,k)

H(rx) = nga (6)
_ o -
H (ri4) = 5= H(7s),
= [Ho (o) H (i) H L (700)] (7)

and si(t) is the signal amplitude for the kth source, defined as
s(t) = [sp(t)su(t— 1), ysilt— L+ D)7 (8)

A.2 Derivation of VL, (1¢)

VLA(71) = [VLA(T60)s VLA (Te1), s VL (g —1)] T 9)
where
VL (Tix) = Do log (p(7¢|T¢-1))
_ %k {% (7t — 7eea)T (¢ — Te—1) + /1(,3} ,
= ;_21(7},]@ — Tt—1k)s (10)
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where £,z is a function of the noise variance o7.

As a result, the kth element of the gradient vector VL(7;) can be expressed as

(VL(Te)]p = VLTt k) + VLT k),

1 - 1
= J—QEtTH (Tek)SK(t) — ;(Tt,k — Tt—1,k)- (11)
w v



B. Derivation of the Hessian Matrices

The gradient vector

V2L(Ty) = V2L (T1) + V2L (1),

where the k, pth elements of V2L, (7;) and V2L, (7;) are given by

[V2L.(74)],
(V2L (T4)]

B.1 Derivation of [V2L.,(7¢)]
1.ITk#p

2. If k=p

where

B.2 Derivation of [v2£7—(7't)] »
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2. If k=p

[v2£7-(’7't)]

87}71,

=0.
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Therefore, the k, pth element of the Hessian matrix V2£(7;) can be expressed as follows

[V2L(Ty)] kp
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