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Four-Vector-Error Analysis Method for Exterior
Measurement Data Based on TT&C Ship

FU Min—hui'?  YANG Lei' ,WU Hui-hua' , WANG Xu-liang'
(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 ; The precision analysis of exterior measurement data based on TT&C ship has an important signif-
icance to aerospace tracking and control. To deal with the complicated problem of the TT&C ship measure-
ment mechanism, based on analysis of main error sources,a new Four—Vector—Error analysis method is ad-
vanced, and how it affects the exterior measurement precision is investigated. The research demonstrates
that the instrumentation measurement error is the dominant factor, followed by ship rocking measurement

error, and the errors of ship deformation and position are minor. The Four—Vector—Error analysis method

is also applied in practice to examine its accuracy and feasibility.
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Fig. 1 Sub-satellite point without ship rocking
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Fig. 2 Sub-satellite point error caused by ship rocking
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Table 1 Errors of exterior angle and spatial location
caused by ship deformation data
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Table 2 Errors of geocentric coordinate system component
caused by four—vector—error
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Fig. 3 Errors of geocentric coordinate system component
caused by instrumentation measurement error
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Fig. 4 Errors of geocentric coordinate system component
caused by ship rocking measurement error
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caused by ship deformation measurement error
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Fig. 6 Errors of geocentric coordinate system component

caused by ship position measurement error
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Table 3 Match result of four—vector—error
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