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A kinematic modeling scheme of three-axis 'Satcom-on-the-Move"
antenna based on modified Denavit-Hartenberg method

. 1 . . 1 . 1 :2 1
REN Jiao , JI Xiaoxiang , LI Jianghong , HAN Lei”, WU Yafeng
1.School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China;
2.College of Communications Engineering, Army Engineering University of PLA, Nanjing 210007, China

Abstract: The current three-axes Satcom-on-the-Move( SOTM ) antenna modeling method has some shortcomings,
such as low model accuracy, poor portability and so on. In order to solve the above-mentioned shortcomings, a new
modified Denavit-Hartenberg( NMDH) kinematics modeling scheme for the three-axes SOTM antenna was proposed.
To overcome the modeling difficulties caused by the inherent mechanical structure of the antenna, and meet the re-
quirements of the modified Denavit-Hartenberg( MDH) method, the virtual coordinate system and auxiliary coordi-
nate systems are designed and added respectively on the basis of the MDH method, the forward kinematics model
and inverse kinematics solution of the three-axes SOTM antenna are obtained. The correctness of the NMDH model-
ing scheme is verified by digital simulation. Finally, the system tests are carried out. The test results show that the
NMDH modeling scheme proposed in this paper achieves good effect of antenna tracking satellite, and has stronger

portability than the system identification modeling method commonly used in engineering.

Keywords : three-axis Satcom-on-the-Move antenna; new modified Denavit-Hartenberg method ( NMDH ) ; virtual

frame ; auxiliary frame ; kinematic model
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