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Abstract: In this paper, an observability analysis of sensor bias based on the track-independent estimation model
is presented. Observability analysis is a prerequisite for developing a systematic error estimation model. Therefore,
an observability matrix is adopted to study the observability and observability degree of sensor bias. Initially,
based on the track-independent model, both state transformation and measurement models of sensor bias are built
in two dimensions to construct the observability matrix. Then, the observability of the sensor bias is studied by
judging the singularity of the observability matrix. Further, the mathematical expression for the degree of
observability is presented. Finally, several typical simulations to demonstrate the effect of degree of observability
on the estimation accuracy of sensor bias and the effects of sensor location and target motion on the observability
and observability degree of sensor bias are provided.
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Fig. 1 Radar measurements with systematic error
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Tab. 1 Sensor parameters

Parameter Range Azimuth
(m) (rad)
Systematic error of Sensor a 1500 0.0349
Measurement accuracy of Sensor a 150 0.0349
Systematic error of Sensor b 1000 0.0349
Measurement accuracy of Sensor b 150 0.0349
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Tab. 2 Estimation results of systematic error

True value Target A Target B Target C
1500 m 2270 m 6894 m 25518 m
0.0349 rad 0.0086 rad -0.0465 rad -0.1652 rad
1000 m 1637 m 6616 m 26512 m
0.0349 rad 0.0597 rad 0.1065 rad 0.1864 rad
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