a8 e B o X @ K F F R Vol. 48 No. 8
2014 4F 8 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Aug. 2014

DOI:10. 7652/ xjtuxb201408004

AT AER W E SEEFFIES TR SN IRTIRIE

b AR, B, IR
(P92 3830 K% F 505 B TR BE . 710049, 7540

WE: AR T ZEFEANEFHRMET AP ALELTAREL K G F AR KFRAL RSB
T— A ZA>ATAEIN  FAE R AR T RE, 4 ARE TR B HE AN E R Rk 5
S — AN L A E X R H AR AE E T e Maxwell A2 400 2 M X R M, K M5 09 B A
B XK E A A E S B R R R A Bl Jacobian B 3 4B R A L by s AR AL AR & Ok
AL A — AN J 5 Ay BN A CE OE T L R A B A FRT R T R 69 S L Ok F i AT R AR T A A
Bk i RAL 22 ik 0y B e An ) 5 WAL 55, 42 S B o &, b B Ok 5 A 48 8 B 0k § 49 3t
HAEREY AL R E T ki ERER BT FAT R Rl b, ¥ A L RA 5000

KEEIF . AF AL Ok s AR E e B d SRR S RO 0k §

FESEE. TNSI4 XEIREM: A XEHS. 0253-987X(2014)08-0018-05

An Efficient Coordinate Transformation Method for Propagation
Properties Analysis of Irregular Waveguides

NI Zhongfei, HUANG Binke, SHI Zhensheng

(School of Electronics and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A coordinate transformation method is introduced to effectively solve the problems of
traditional methods in the numerical simulation of irregular waveguides. According to the form-
invariance property of Maxwell” s equations under coordinate transformations, the coordinate
transformation can be realized by means of an equivalent anisotropic medium whose constitutive
parameters are obtained from the Jacobian tensor of the coordinate transformation. By employing
the proposed method, an irregular waveguide can be transformed into another regular waveguide
filled with appropriate anisotropic medium without changing its propagation characteristics.
Thus, the analysis to an irregular waveguides can be replaced with the analysis to the transformed
regular waveguides with easy numerical implementation. The proposed technique can largely
reduce the complexity of the boundary processing algorithms and the number of unknowns, hence
effectively enhances the computational performance. Simulation results on an elliptical waveguide
and a ridged rectangular waveguide show that the proposed method can ensure enough calculation
accuracy and reduce computing resources by about 50%.
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