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1. Introduction

Array antennas have been widely used for various
applications. One of the major problems of array antennas
is element failure. The existence of the failures in array
antennas may degrade its performance. Diagnosis of the
array antennas using source reconstruction technique is
one of the effective approaches to find the element failure.
On the other hand, it has been reported that so-called
Neural Networks (NNs) is effective to solve a large
number of EM problems such as antenna design [1-3].
Objective of present study is to design NNs for finding
defective elements in array antennas.

2. Neural Network

The structure of the MLP(multilayer perceptrons)-NN in
this work is shown in Fig.1. The input layer has N neurons,
and the input is E which is the magnitude of near-field
over a specific measurement plane. The output layer has M
neurons, and the output is I which corresponds to the
magnitude of current of an antenna under test. In this
model, the output can be described as follows,

1= 0,W[o,W°(E)] M

where W, is the weight and o, is activation function. / =0
indicates input layer, /=1 indicates hidden layer and /=2
indicates output layer. Here, an activation function is
RELU and sigmoid function for the input layer and hidden
layer, respectively .

And we define the loss function

N M 2
loss = Z Z [(Iej]' — Ioij)/0.0S]
i=1 =1

where 1% is the exact current distribution obtained by full-
wave simulation and [%; is estimated current distribution
by the NNs. The weight is updated using a gradient
descent technique called Adam and backpropagation
during training of the NN.

()

3. Simulation and Results

A planar dipole array antenna with 10 X 10 elements
including a couple of defective elements is an antenna
under test. The training dataset: near-field E on a
rectangular scanning surface as input data and current
distribution I as output data were obtained by Method of
Moments (MoM). Training dataset was regularized in
advance of training. Length of the dipole is 0.5 1 , radius
of the dipole is 0.015 1 and array spacing is 0.6 A . Every
dipole antenna is excited by a voltage source and its work
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frequency is 1.5 GHz. In this report, the maximum number
of defective elements is restricted to three and the
defective elements are distributed randomly. And then, we
obtain the training dataset.

Results of numerical simulation are shown in Fig. 2.
According to Fig. 2, it is found that the designed NNs
works well for finding defective elements.

4 Conclusion

In this report, NNs has been designed to find defective
elements in an array antenna. It has been demonstrated that
the designed NNs enable to find defective elements in the
array antenna,
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Fig.2 (a) the current distribution by MoM, (b) the

current distribution estimated by model
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