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A New Metric for Target Tracking
Performance Evaluation of
Nonlinear Systems
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Abstract When applying error spectrum measure to perfor-
mance evaluation for filtering of dynamic systems, it will plot a
3D figure over the total time span, which is not intuitive and dif-
ficult to be analyzed. In this study, to overcome its drawbacks, a
new metric, dynamic error spectrum, is proposed to summarize
the ES curve. Three forms under different application back-
grounds are given, one of which is evenly taking into account
both good and bad behaviors of an estimator and so can provide
more impartial evaluation results. It can be applied to a variety
of dynamic systems directly. Then from new perspectives, four
nonlinear filters are chosen to illustrate the superiority of the
metric. Simulation results validate its utility and effectiveness.
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Fig.1 The intersection of ES curves for two filters at time k
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Fig.2 The domination of using the area under ES curve
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Fig.3 Comparison with DES and RMSE of the four filters for
Case 1
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Fig.4 NCI comparison of the four filters for Case 1
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