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Abstract: In the set-membership identification (SMI), it is difficult to precisely determine the bounds of the system
noise in most real applications. The widely used over-estimated bounds will deteriorate the performance of the algorithm.
We investigate this problem when the a priori knowledge of the noise bound is insufficient. Under the assumptions of
bounded system inputs and measurement errors, we model the noise bound as a time-varying variable depending on some
model parameters. We propose an enhanced optimal bounding ellipsoid (OBE) identification algorithm with adaptive
bound-tuning to adjust the noise bound based on the estimated parameters, which prevents the increased conservation from
the overestimated bound assumption and improves the convergence rate of the algorithm. Simulation results show higher
effectiveness of the proposed algorithm than that of the conventional algorithm with fixed over-estimated noise bound.
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Table 1 Comparison between ASMI and SMI
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0.1 ASMI 0.0008 0.0009 0.2427 0.0032
1 SMI 0.0027 0.0022 0.2436 0.0081
1 ASMI 0.0012 0.0016 0.2456 0.0044
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