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PI Filter Short-Range Relative Navigation Method with Tracking Device and

Accelerometer Based on Accelerometer Drift Estimation
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Abstract: For the problem that the short-range relative navigation based on Clohessey-Whiltshire (C-W)
equation recursion cannot last long time because of unknown acceleration of the target spacecraft and drift of the
accelerometer, a method of relative navigation based on relative measurement information of the tracking device is
proposed. It can correct relative position error and relative velocity error, and can estimate accelerometer’s drift.
Firstly, the paper provides the navigation algorithm using PI filter, then analyses the engineering application mode
and validates the algorithm by the simulation. The estimation accuracy of relative position is better than 50 m. The
results show that constant drift can be estimated correctly, and relative position and velocity of the navigation
solution are continuous. The relative navigation method based on the PI algorithm is simple and easy to implement.
The relative navigation method has been tested on track.
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Fig. 1 Schematic diagram of tracking

and pointing measurement
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Fig. 2 Estimation of acceleration drift based on

relative position observation information
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Fig. 4 Position error of integrated navigation based on

relative position observation information
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Fig. 5 Velocity error of integrated navigation based on

relative position observation information
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