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Abstract: To overcome the difficulty in optimization design of high-power microwave (HPM)
sources, a multi-objective optimization design method of HPM sources, named FSAWS-GA, was
proposed in this study based on multi-criteria decision making (MCDM) , genetic algorithm, and
fully electromagnetic particle simulation software UNIPIC. The structure parameters of the de-
vice to be optimized were used to generate individual chromosome by using float-encoding. The
individual fitness evaluation was realized by using subjective-objective evaluation algorithms in
MCDM method, and the population evolution was based on the genetic algorithm, thus realizing

multi-objective optimization design of HPM sources. The comparative results showed that the
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FSAWS-GA was more suitable than the conventional single-objective genetic optimization algo-
rithm for the multi-objective optimization design of HPM sources, and can be used to generate an
optimized device with better comprehensive performance than the primary device. The FSAWS-
GA was used to optimize a Ka-band relativistic back-wave oscillator (RBWO). An optimized RB-
WO was generated with output power of 0. 642 GW, operating frequency of 26. 68 GHz, frequen-
cy purity of 0.09, electron passing rate of 86. 72% and beam-to-microwave conversion efficiency
of 15.6%. The output power of the optimized RBWO was increased by 210. 1% compared to the
primary RBWO on the premise of ensuring that multiple performance indicators meet the require-

ments, which verifies the feasibility of using FSAWS-GA algorithm to achieve multi-objective op-

timization design of HPM sources.
Keywords: high power microwave;

multi-criteria decision making
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Table 4 Structure parameters setting
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hg 12.8 [—3.0, 3.0] 0.1
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Table 8 Comparison of structure parameters
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