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Abstract

As one of the most important characteristics for a radio telescope, the pointing accuracy of the an-
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tenna directly affects the observation performance of the radio telescope. The pointing measure-
ments are collected via cross-scan method in the antenna’s hemispherical sky area, and the point-
ing error is extracted based on the Gaussian model. In this thesis, the error sources of the antenna
pointing are studied and then analyzed the adopted correction methods. The coefficient values of
the correction model are obtained by least squares method and a fault-tolerant correction method
based on residual statistical test is proposed to verify the error observation sequence and elimi-
nate outliers. Based on the theory of statistical hypothesis test, F-test algorithm and t-test algo-
rithm are built to test the fitness of correction model and diagnose the significance of the model
components. Several experiments with measured data demonstrate that the modified parameter
model for the pointing corrections from 33.46" to 26.39". The hypothesis test can be used to iden-
tify the validity of error model and model components.
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Figure 1. Diagram of cross scanning method
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Figure 2. Diagram of pointing error extraction cross: (a) (b) “method 1”; (c) (d) “method 2”
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