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Application of Genetic Algorithm in Design of Data
Transmission Antennas on Satellite

ZHANG Xin-gang , WU Gang , ZHONG Ying
(China Academy of Space Technology(Xi’an), Xi'an 710100, China)

Abstract: To make the gain meet the design requirements, the application of the improved real coded genetic al-
gorithm(GA) in the design of a data transmission antenna on satellite is presented. Firstly, the initial shape of
the middle transversal line is obtained based on the Geometry optics theory, and then the Newton interpolation
function is used to fit it, finally the ideal contoured beam is obtained by adjusting the coefficients of the function
through the improved GA. To verify the validity of this method, the optimization results of a shaped reflector at
X band are presented and compared with the results by Geometry optics method. The numerical simulation re-
sults show that this method can not only ensure the gain in the coverage area higher than the design demands, but
also make the gain in the maximum coverage angle reach 7 dBi, thus improving the performance of the antenna.

Key words: remote sensing satellite; data transmission; reflector antenna; genetic algorithm; contoured beam;
optimization design
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Fig.1 Middle transversal line of the shaped reflector
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Fig.3 Patterns of the reflector antenna
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Fig.4 Patterns of the antenna after optimization
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