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Fast Calculation and Optimization for Triangle—grid Array Antenna

CHEN Haiyan, XIONG Xiangzheng, CHEN Kaiya, LIAO Cheng

(Institute of Electromagnetics,Southwest Jiaotong University , Chengdu 610031, China)

Abstract ; According to the active element pattern theory , this paper proposes two methods for fast calculat-
ing the time—domain radiation patterns of large arrays. With the methods, time—domain analysis problems
of a large triangle—grid array are respectively converted into problems of a small linear array and a triangle
—grid one. Meanwhile, the mutual coupling is considered and the computational cost is reduced greatly.
The different size and layout of the small arrays in two methods leads to a great difference in precision and
efficiency. Results show that the first method obtains a higher efficiency and the time cost is less than 4%
of that simulated by the finite integral method. However, the second method achieves a better precision,
whose results agree well with the simulation results and the maximum relative error is less than 6% , and
computation time is less than 11% of the simulation time. Furthermore,combined with the second method ,
Taguchi algorithm is adopted for 85 —element array energy patterns optimization,and the side lobe level is
reduced while the beam width is limited. What’ s more, the optimization time is less than half an hour,
which verifies the validity of the method.
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Fig. 1 Equivalent diagram of the first method
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