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Adaptive UKF Method with Applications
to Target Tracking
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Abstract To improve low filtering precision and divergence
caused by unknown system noise statistics in target tracking,
an adaptive UKF (Unscented Kalman filter) is proposed. In the
filtering process, by introducing the modified Sage-Husa noise
statistic estimator, the new algorithm can estimate the statistical
parameters of unknown system noises online and restrain the
filtering divergence. Therefore, the filter numerical stability is
effectively improved and the state estimation error is reduced.
Simulation results show that compared with the standard UKF
algorithm the proposed algorithm provides better accuracy and
stability for target tracking.
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Table 1  Performance comparison of

algorithms for Scenario 1

Sk MEMME (m) WM (m/s) MENZE (m) BEHZE (m/s)
UKF 63.0483 6.3140 33.1538 2.9674
AUKF 16.7844 2.8968 10.2625 0.5809
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Table 2 Performance comparison of

algorithms for Scenario 2

Bk RCEM (m)  EEESA (m/s) GUE % (m)  FRIEA X (m/s)
UKF 64.7514 7.2906 37.2840 3.1153
AUKF 18.7836 2.6794 12.9878 0.8531
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