
v(x)



x



{vi}



n



vi ≡ v(xi)



i=1, n.



v0



x0



{xi}



v(x0)



=



n∑
i=1

wi · v(xi),



v0



n∑
i=1

wivi,



wᵀ · v,



wᵀ



≡



[w1, w2, ..., wn],



v ≡ [v1, v2, ..., vn]ᵀ.



w



E(vi) ≡ 0,



i=0, n.



σ2
v



σ2
v ≡ E(vivi),



C
˜



Cij



E(vivj),



for i=1, n and j=1, n, or



C
˜



E(vvᵀ).



Cij = Cji



c



ci



E(v0vi),



for i=1, n, or



c



E(v0v).



σ2
E



σ2
E



E[(v0 −
n∑

i=1

wivi)
2]



E(v0v0)− 2
n∑

i=1

E(viv0)wi +
n∑

i=1

n∑
j=1

E(vivj)wiwj



σ2
v − 2

n∑
i=1

ciwi +
n∑

i=1

n∑
j=1

Cijwiwj.



∂σ2
E

∂wi

= −2ci + 2
n∑

j=1

Cijwj = 0



⇒



n∑
j=1

Cijwj = ci



C
˜
·w = c



w = C
˜

−1 · c.



C
˜

−1



σ2
v − 2

n∑
i=1

ciwi +
n∑

i=1

ciwi



σ2
v −

n∑
i=1

ciwi



σ2
v − cᵀ ·w.



Cij ≡ E[vivj] ≡ E[v(xi)v(xj)] ≡ C(xi − xj)





i=0, n



j=0, n.



n∑
i=1

wi · v(xi)



wi



‖xi − x0‖−2/
n∑

j=1

‖xj − x0‖−2.



C
˜

(xi − xj)



∝



‖xi − xj‖−2



⇒ σ2
v



≈



∞



⇒ C
˜



I
˜



⇒ w



c.



∆x



min(∆x−2, ‖xi − xj‖−2).



x



v2



v1



‖x1 − x0‖ = 1



‖x2 − x0‖ = 2



wᵀ = [0.8, 0.2]



∆x = 0.5



‖x2 − x1‖ = 3



wᵀ = [0.82, 0.18]



‖x2 − x1‖ = 1



wᵀ = [1, 0]



γv(xi,xj)



1

2
E{[v(xi)− v(xj)]

2} = σ2
v − Cij.



γv(xi − xj) = σ2
v − C(xi − xj)



h



hij



xi − xj;



γv(hij)



σ2
v − C(hij).



γ(h) = C(0)− C(h).



C(∞)



⇒ γ(∞)



C(0)



⇒ C(h)



γ(∞)− γ(h).



γexp(h)



1− exp(−3‖h‖/a),



Cexp(h)



exp(−3‖h‖/a).



a



m



d



F
˜



n



d = F
˜
m + n.



S(m) = (d− F
˜
m)ᵀC

˜
−1
n (d− F

˜
m) + mᵀC

˜
−1
m m.



C
˜

m



C
˜

n



C
˜

d



C
˜

d = F
˜
C
˜

mF
˜
ᵀ + C

˜
n.



m̂



∂S

∂mᵀ
(m̂)



−F
˜
ᵀC
˜

−1
n (d− F

˜
m̂) + C

˜
−1
m m̂ = 0;



⇒ m̂



(F
˜
ᵀC
˜

−1
n F

˜
+ C

˜
−1
m )−1F

˜
ᵀC
˜

−1
n d;



C
˜

mF
˜
ᵀ(F
˜
C
˜

mF
˜
ᵀ + C

˜
n)−1d = C

˜
mF
˜
ᵀC
˜

−1
d d.



(F
˜
ᵀC
˜

−1
n F

˜
+ C

˜
−1
m )−1F

˜
ᵀC
˜

−1
n



C
˜

mF
˜
ᵀ(F
˜
C
˜

mF
˜
ᵀ + C

˜
n)−1;



⇒ F
˜
ᵀC
˜

−1
n (F

˜
C
˜

mF
˜
ᵀ + C

˜
n)



(F
˜
ᵀC
˜

−1
n F

˜
+ C

˜
−1
m )C

˜
mF
˜
ᵀ



F
˜
ᵀC
˜

−1
n F

˜
C
˜

mF
˜
ᵀ + F

˜
ᵀ.



F
˜
ᵀ



F
˜
F
˜
ᵀ = I

˜



C
˜

n = εI
˜
; ε→ 0



m̂→ F
˜
ᵀd



C
˜

n



0;



⇒ C
˜

d



F
˜
C
˜

mF
˜
ᵀ



m̂



(C
˜

mF
˜
ᵀ)(F

˜
C
˜

mF
˜
ᵀ)−1d



(F
˜
C
˜

m)ᵀC
˜

−1
d d



W
˜

ᵀd;



W
˜



C
˜

−1
d (F

˜
C
˜

m)


