11th SeminaComputer Modeling in Microwave Engineering and Applications, Worcester, MA, January 16, 2009

A Technique of Neural Network Multiobjective Optiratron for
Efficient Trade-Off between Antenna Return Loss &
Radiation Pattern

Ethan K. Murphy and Vadim V. Yakovlev

IMMG, Department of Mathematical Sciences, WoraeBtytechnic Institute, Worcester, MA

Keywords. Finite-difference time-domain (FDTD) analysis,nde antenna, neural network,
optimization, radial basis function, radiation patt, return loss.

This paper outlines a new efficient algorithm otired network optimization for viable CAD of
complex antenna structures. The input impedander(réoss) and radiation pattern are optima-
zed with respect to the same design variables avittecomposed radial basis function (RBF)
neural network capable of dealing with various angs accessible for 3D FDTD analysis. The
algorithm features the dynamic generation of asmk@TD data as the network needs to find a
solution satisfying the constraints; FDTD analysss performed byQuickWave-3D. The
performance of the optimization technique is illattd by its application to three systems: a lens
antenna constructed as an open-end circular wadeguiserted into a dielectric sphere, a
rectangular-ring planar antenna, and a dieleatsomator antenna (DRA). It is demonstrated that
in comparison with two conventional techniques tdgaof multiobjective optimization the
proposed procedure finds “better” solution and nexpufewer number of FDTD analyses.

For example, in Fig. 1, there are shown the optimatirn loss (RL) curves and radiation patterns
(RP) found for the DRA by each optimization algomt tested. The goal was to find two
resonances, one at 1.6 GHz and one at 2.45 GHzpandximize every component of the RPs
at the two resonances. This yields 10 objectiveis. $een that both the RBF-ANN method and
the MATLAB optimization algorithm were able to firthe two resonances, and the RBF-ANN
found arguably better RPs. The RBF-ANN optimizationk 750 simulations while botQW-
Optimizer+ and the MATLAB optimization algorithm were stoppafier reaching the limiting
number of FDTD simulations (1000).
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Fig. 1. The optimal RL (left) and RP (right two) thle DRA. The optimality zones are shown in reddsox
the goal of the RP optimization was to produce odirgctional characteristics.
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