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Fig.1  The diagram of the air vehicle body-fixed coordinate system
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Fig.2  The diagram of international terrestrial reference system and horizontal reference system
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Fig.3 The decrease of relative error with the drift velocity
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Table 1 The simulation results without drift

Axis  Drift velocity/(degree - h™')  Correction/(degree - h™')  Error/mas

AY 0 0.0000222 79.92
AX 0 0.0000018 6.48
A0 0 —0.0000231 83.16
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Table 2 The simulation results with a drift around the first axis

Axis  Drift velocity/(degree - h™')  Correction/(degree-h™') FError/mas Relative error
AY 0.01 —0.0099471 190.44 0.00529
AX 0 0.0000692 249.12
YA} 0 —0.0000121 43.56
&3 BB EBHRRLIER

Table 3 The simulation results with a drift around all the three axes
Axis  Drift velocity/(degree - h™')  Correction/(degree-h™') FError/mas Relative error
AY 0.01 -0.0098799 432.36 0.01201
AX 0.01 -0.0099157 303.48 0.00834
YA} 0.01 0.0099054 340.56 0.00946
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The Principal of a New Method for Estimating the
Rotation Drift of Inertial Navigation System with
Astrometric Techniques and Its Simulation

QI Zhao-xiang®  GUO Su-fen'? YU Yong®?  TANG Zheng-hong'

(1 Shanghat Astronomical Observatory, Chinese Academy of Sciences, Shanghat 200030)
(2 University of Chinese Academy of Sciences, Beijing 100049)

Asstract The precision of Inertial Navigation System (INS) on the air vehicle is
strongly affected by the accumulation errors of the rotation drift around its three axes.
A new method is proposed in detail for estimating the drift via astrometric techniques.
A simulation software is developed according to the algorithm used for this method. It
can produce the observational data, estimate unknowns of the drifts of three axes, and
also evaluate the result of the proposed method. The feasibility of proposed method is
shown with the experiments done with the simulation software.
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