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Error Separation Model for Shaft Parameters of
Ship—borne Radar Based on Pointing of Star Sensor

ZHANG Tongshuang'*> ,ZHONG Dean' ,PAN Liang'*,JIAO Hongwei' >, WANG Erjian'

(1. China Satellite Maritime Tracking and Control Department, Jiangyin 214431, China;
2. Joint Laboratory of Ocean—based Flight Vehicle Measurement and Control, Jiangyin 214431, China)

Abstract; In view of the deficiency of existing dynamic calibration methods for ship—borne radar, a shaft
parameter calibration method for ship—borne radar based on star sensor is proposed. This method calculates
the shaft parameters of ship—borne radar by taking the precise horizontal orientation of star sensor as com-
parison basis. A dynamic calibration scheme of ship—borne radar based on star sensor is designed, the in-
fluence of ship swing measurement error on radar angle measurement precision is analyzed and the angle
measurement error correction model of radar antenna pedestal deformation is derived. According to the dif-
ferent measuring targets, the error separation models for shaft parameters of ship—borne radar in joint meas-
uring star and tracking target are founded respectively. By the experiment of joint measuring star,the error
separation model for shaft parameters is verified. Experimental results show that, by using the dynamic cali-
bration results, the rectified system residuals of ship—borne radar azimuth angle and pitch angle are 3" and
9”,the random errors are 40" and 45", respectively. The results meet the technical requirements and the
model is valuable in practice engineering applications.
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Fig. 1 Coordinate system of inertial horizontal and deck
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Fig. 2 Principle block diagram of error separation
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Fig. 3 Radar angular error of hull deformation
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Fig. 4 Calculation error of radar angular error
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Fig. 5 Comparison of angle between radar and star sensor
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Fig. 6 Residual error of ship—borne radar before correction
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