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A Method of Determining Phase Centers and Its
Application to Parabolic Antenna
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Abstract: The accuracy requirement of beam pointing is high in imaging process of spaceborne par-
abolic antenna, and the accuracy of beam pointing depends largely on the positional accuracy of an-
tenna phase center. Based on the working principle of parabolic antenna and the definition of ap-
parent phase center, this paper proposes a method for determining the apparent phase center of a
parabolic antenna. On this basis, through the satellite on-orbit multi-body system simulation anal-
ysis, the apparent phase center coordinate range of the satellite maneuvering process is given, and
the apparent phase center coordinate offset is analyzed by the least squares method. Furthermore,
the influence of the connection modes with and without dampers on the phase offset of the antenna
is compared and analyzed, which provides a theoretical basis for the subsequent study of the point-
ing accuracy of the parabolic antenna.
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Fig. 1 Cross section of the reflector in the xz plane
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Fig. 2 Whole star simulation model
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Fig. 4 Flywheel interference force curve
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Fig. 5 Flywheel interference torque curve
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Fig. 6 SADA interference torque curve
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Tab. 1 Flywheel harmonic coefficient

LA &S L E 58 R LIEIPIE e 5/
h; ¢; (1077N/Hz») h ¢; (107N« m/Hz%)
1 0. 7852 1.0 0. 3239
2 0. 2984 2.0 0. 0744
3 0. 0777 2.90 0. 0309
4 0.1036 3.88 0.0472
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Tab. 2 Multi-body dynamics simulation conditions
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Tab.3 Marker points coordinates in the xz plane

x z T z x z x z
—6100.0 3072. 4 —3405. 3 988. 7 5743.9 2763.7 2969. 3 751. 4
—5743.9 2763.7 —2969. 3 751. 4 5387.9 2455.0 2519. 8 540. 4
—5387.9 2455.0 —2519. 8 540. 4 5020. 8 2139.8 2057. 6 359.3
—5020. 8 2139. 8 —2057.6 359.3 4634. 8 1827.6 1583.7 211. 4
—4634. 8 1827. 6 —1583.7 211. 4 4237.5 1529. 8 1100. 0 100. 0
—4237.5 1529. 8 —1100.0 100. 0 3827.9 1249. 2 — —

—3827.9 1249. 2 6100. 0 3072. 4 3405. 3 988. 7 — —
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Tab. 4 Marker points coordinates in the yz plane

v z y z y z v z
—6100.0 3072.4 —3405. 3 988.7 5743.9 2763.7 2969. 3 751. 4
—5743.9 2763.7 —2969. 3 751. 4 5387.9 2455.0 2519.8 540. 4
—5387.9 2455.0 —2519. 8 540. 4 5020. 8 2139.8 2057. 6 359.3
—5020. 8 2139.8 —2057. 6 359.3 4634. 7 1827.7 1583.7 211. 4
—4634. 8 1827. 6 —1583.7 211.4 4237. 4 1529. 9 1100. 0 100. 0
—4237.5 1529. 8 —1100.0 100. 0 3827.9 1249. 2 — —
—3827.9 1249. 2 6100.0 3072. 4 3405. 3 988.7 — —
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Fig. 7 Parabolic fitting
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Fig. 8 The deflection of the antenna in the phase

center when the damper isn’t connected
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Fig. 9 The deflection of the antenna in the phase

center when the damper is connected
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Tab.5 Apparent phase center offset comparison

A% 2 Ax Ay Az

AL (—0.0988, 0.0953) (—0.0160, 0.0170) (—0.0010, 0.0011)

TR AE (—0.2169, 0.2358) (—0.0184, 0.0249 ) (—0.1569, 0.2093)
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