Lecture 24
Radial Basis Network (1)
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 Interpolation Problem Formulation
« Radial Basis Network Type 1
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Interpolation Problem Formulation

« Radial Basis function for interpolation:
Given {x;1l<i<K}and{d;1l<i<K}, finda
function F(x) that satisfies the interpolation condition:
F(x)=d 1<i<K (1)
One form of F(x) isthe radial basis function of the
following form:

F)= Y walk=-xl) (2

=1

where{x;; 1<1 <K} arethe centers of the radia
basis functions.
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Solving Radial Basis Coefficients

o Substitute (1) into (2), we obtain a set of linear system

of equations
Mw=d (3

where M =[M(1,)), 1 <1, |, £ K] isthe interpolation
matriX, M(I ’J) = (K”Xi _Xj”)’ W= [Wl’ W2’ °* WK]t1
andd= [d, d,, »*° d]'. Given M and d, assuming
the N centers are distinct, w can be solved as: w =
M-1dif M isnon-singular. If the ¢(r) = (r2 + ¢3)-12, or
@(r) = exp(—4/(202)), it can further be shown that M is
also positive definite.
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An Example

+ Let (Ix=x[) = (Ax—x)[uGe=x+1)-ulx-x—1)].
Given F(-1) = 0.2, F(-0.5) = 0.5, and F(1) =-0.5.
F(X) = W@ ([x=Xq][)FWod ([[x=X ) +w ([Ix=x5]l)
= W, (1-[x+1]) [u(x+2)-u(x)] + w,(1-[x+0.5]) [u(x+1.5) —
u(x=0.5)] + w,(1-|x—1J) [u(x) -u(x-2)]. So,

o F(-1) =w,*1e1+W,*0.5°1+w,*(—1)*0 = 0.2

~(—0.5) = w,*0.5¢1+W,e1e1+wW,*(—0.5)*0 = 0.5

~(1) = wyo(—=1)*0+w,*(—0.5)*0+w,e1e1 = 0.5

« Solvefor w, =-1/15, w, = 8/15, and w, = -0.5.
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Example continued

* Suppose ¢([[x—x;|[) = exp(—{x—x;|), one has
1 gtF g Fy ] [02°
g 1o 1 e |w, =| 05
gl oSt 1 |lw| |05

One can solve the w vector accordingly.
« Comparison with Parzen window: h,= 1/4/3

3
P(X) = %; hlg¢()(;3xi ) = Ulg[e_?’l”llz N e—3|x+o.5|2 N e_3|x_1|2 ]

— No weighting, and no target values of F(X) needed.
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Example (Comparison)

1.2

RBF example 1
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trianguluar basis
gaussian basis

parzen window
Xi




