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Inverse problem, linear space and neural networks
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Abstract
This paper describes about the physical and mathematical backgrounds of the pilot point solutions on the
sampled pattern matching method.  Most of the inverse problem in electromagnetic fields reduces to
solving for a following integral equation: :
X = |GYaV,

v
where X,Y,G and V' are the known field vector, unknown source vector, Green's function or its space
derivative and volume containing the unknown source vector, respectively. Because of the difficulty to
evaluate the exact solution vector Y from the locally measured field of X, our sampled pattern matching
method assumes that the magnitude of a source vector in each position can be represented by the space
occupying rate of unit source vector. Physically, this transformation corresponds to the pulse width
modulation technique in power electronic engineering. Mathematically, this transformation is that the

original governing equation is assumed to be modified

X = [G5aP,
P

where superscript [N] refers to the normalized quantities. Also, & and P are the vector delta function

representing the source vector Y and (|G|/[X|)V, respectively.

A methodology to decide the existence of vector delta function is one of the key ideas of the sampled
pattern matching method. This paper shows that the sampled pattern matching method is closely related with
the linear least squares with nonlinear operation as well as neural networks. -
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Figure 1. Schematic diagram of an inverse source
problem.
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Figure 2. An example of the PWM representation of]|
the field source Y pattem. (a) Original ficld source
pattern Yg, and (b) its PWM representation P.
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Figure 3. Field pattem of AX,. (a) Originally given
field pattern of AX, by Y, and (b) the field pattern

given by the PWM field source P.
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Figure 4. Spectrum solution S inverted solution from
the PWM representation P by (17). (a) Solutions from
20 and (b) 40 field measured points.
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