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We have the evolution equation

yar(s) = / dr I (s, 7 0)(r) + e (5)

and we assume that we can write or approximate the field and the transition
kernel in by using a a set of compact support basis functions thus

Yrv1(s Z$t+1¢l
K(s,r;05) = Z AZ}S 1.0, (8)di(T)
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where I, is a set of indices and )\25 1, are a set of coeflicient corresponding to
the approximation of K(s,r;60s). ‘We will also explore other types of kernel
approximations as well say

K(s,m;05) =Y _ Ay | di(s—7+70,)
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and so on.
Given the former assumptions we rewrite the evolution equation as

D atia6i(s) =9 D [ drk(s.r:0u)our) + s
=10 Y N6 (8) [ dron, (r)or) + maa (o).
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now we multiply with all ¢; and integrate to obtain
Z zip1 (i(s), 05(s)) = Z z} /dTK(s, 7;05)0i(r) + 1e41(s)
= ’szt DN (6i(8),65(8)) (i (1), 6ilr)) + (mea(5), 65(s)) -
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where we use (¢;, (1), ;(r)) = [dre;, (r)¢i(r).
By adding the equations for all 7 we obtain

[(¢i(s), dj(s))] ®e1 = [Z g1, (0i(r), 61, (r)) (1,(5), 65(5)) | @ + [(nes1(s), 65 ()]
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Alternatively, we can make use of the property of the nice hat functions
that for all node locations s; we have ¢;(s;) = d; ;. By assuming basis

function approximation of the noise term of he form n;41(s) = >_ 6{ 119i(8),

where 77{ 41 are independent. we can evaluate the RHS for s;, and get
i =7 Y [drK s, r:0,)6,r)0d +
J

Now, we make the assumption that the function K(s;,7;0s,) can also be
expanded in therm of the basis {¢;(x)}, to get

Sz,’l“ 031 Z)\z k(bk

By using this expansion of the kernel we obtain the finite dimensional dy-
namical model

T =Y D Ak (Bk(r), 65 (1) | 2] + el
i k

The problem here is that the Markov dependency structure can be de-
stroyed for any “local” kernel expansion for which K (s;,r;0s,) is other than
Y- Aii¢i(r). For example, when we have K(s;,7;0s,) = >, A x¢r(T)
k keN;U{i}

we have ! 41 depending all all neighbours of neighbours, which is probably
not what we want.



