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The Research on Equivalence of the Algorithms
in Fitting Interference Wave Surface with Zernike Polynomials

MO Wei — dong, FAN Qi, ZHANG Hai - fang, FENG Ming —de, YANG Bai —yu, JIA Jin — chao
(Science Institute, Air Force Engineering University, Xi’an 710051, China)

Abstract : Through strictly proving the equivalence of the least squares method and Gram — Schimdt algorithm in fit—
ting interference wave — front with Zernike polynomials, it is demonstrated that all algorithms of solving Zernike pol—
ynomial coefficients in the solving process are the same in stability. That is, when one of these algorithms is inter—
rupted or a mutation appears in fitted interference wave — front in the solving process, then it is also not possible for
the other algorithms to fit interference wave — front correctly. The research results show that no algorithm is superior
to other algorithms in fitting the interference wave surface with Zernike polynomials. All these algorithms are equiv—
alent in reliability except that their fitting processes are different.

Key words ; Zernike polynomials ; interference wave surface; least square method; Gram — Schimdt algorithm; algo—
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General Expressions of Constitutive Tensors of Irregular Prism Cloaks

GU Chao', QU Shao —bo'” ,PEI Zhi —bin' , XU Zhuo®, LIU Jia', GU Wei’

(1. Science Institute, Air Force Engineering University, Xi'an 710051, China; 2. Electronic Materials Research
Laboratory, Key Laboratory of the Ministry of Education, Xi’an Jiaotong University, Xi’an 710049, China; 3. En-
gineering & Technical College, Chengdu University of Technology, Leshan 614300, Sichuan, China)
Abstract ; Based on the coordinate transformation theory, the condition for irregular prism cloaks is deduced and the
tensor expressions of electromagnetic parameters are obtained. By using the deduced tensor expressions of electro—
magnetic parameters, the effects of 3 —sided, 4 —sided and 6 —sided prism cloaks are verified through full — wave
simulations. The results confirm the validity of the tensor expressions of electromagnetic parameters obtained. The
cloaks designed by using the deduced expressions can surely make the electromagnetic wave transmit around the in—
ner object and resume its primary transmission direction. The work done in this paper provided a theoretical basis
for the design of two — dimensional baroque cloak.

Key words : coordinate transformation theory; irregular prism cloak ; tensor expression; full — wave simulation



