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Phase Center Pose Calibration Method for Spaceborne Plane Phased Array Antenna
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Abstract: The phase center of the spaceborne planar phased array antenna on a satellite is an important parameter
affecting its imaging quality. However, it is difficult to be accurately calibrated. In order to solve such a problem, based
on the working principle of planar phased array antenna and the definition of apparent phase center, a phase center pose
calibration method for spaceborne plane phased array antenna is proposed. First, a mathematical model for the pose
transfer of the phase center of planar phased array antenna relative to the main reference pose of a satellite is
established. Second, the anechoic chamber measurement system is adopted to calibrate the phase center of planar
phased array antenna, and the antenna phase center position in the coordinate system of the antenna body is measured.
Finally, the laser tracker and theodolite precision measurement system are used to measure the pose matrix of the
antenna relative to the satellite reference coordinate system. Based on the mathematical model proposed in this paper,
the position and attitude data of the phase center of the planar phased array antenna in the satellite reference coordinate
system are obtained. It is verified that the effects of the connection modes with and without tightening torque on the
phase offset of the antenna can be neglected. This method provides a reference for the subsequent engineering
verification to determine the phase center of planar phased array antenna on a satellite.
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Fig.1 Diagram of antenna phase center calibration
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Fig.2 Diagram of antenna attitude measurement
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Tab.1 Results of phase center stability measurement

AHAE HC A BR /mm
HUBEwA € ARAL P03 5 A /mm

X Y Z

1 —0.19 | 0.30 | 9.18 5.30

2 —0.10 | 0.19 | 9.48 5.47

3 0.19 | 0.27 | 9.58 5.53

4 0.16 | 0.37 | 9.38 5.42

5 017 | 0.17 | 9.68 5.59

B 0.05 | 0.26 9.46 5.46

b 2 0.16 | 0.07 | 0.17 0.10
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Tab.2 Results of antenna mechanical center
measurement

- - *ﬂf)ﬂc*tﬂéﬁ/mm Z gggﬁqﬁ
1 0.06 —0.16 886.23 511.67
2 0.10 —0.13 886.27 511.69
3 0.04 —0.14 886.25 511.68
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Tab. 3 Results of antenna attitude measurement
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