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OPTIMAL DESIGN OF DIELECTRIC LAYER PBG STRUCTURE IN
WAVEGUIDE FILTER ON THE RESPONSE SURFACE METHODOLOGY

Yang Hongwei' Zhong Wanxie’ Sui Yunkang'
(1. College of Mathematics & Physics, Beijing University of Technology, Beijing 100022, China)
(2. Dalian University of Technology, Dalian 116023, China)

Abstract The stop — band characteristic of dielectric layer PBG structure in waveguide filter was analyzed using
precise integration in symplectic system,and the filter was optimized on response surface methodology. The trans-
verse section was discretized by edge element. The export stiff matrices of a dielectric layer and an air layer can
be calculated by the precision integration based on Riccati equations in Hamilton system. The export stiff matrices
of a period can be obtained by the combination of substructures, and the whole structure can be solved. Optimiza-
tion model of the filter was established on the basis of analysis. The approximate expression was found between
the design parameters and the objective function by response surface methodology. The model was solved using

quadratic programming and the optimal parameters were obtained. Example demonstrated that it was effective.

Key words waveguide, PBG structure, filter, precise integration, Hamilton system, response surface

methodology
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