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A New Nonlinear Set Membership Filter Based on Guaranteed Bounding
Ellipsoid Algorithm

ZHOU Bo! QIAN Kun' MA Xu-Dong' DAI Xian-Zhong'

Abstract The framework of set membership filter (SMF) with unknown-but-bounded noise assumption provides an at-
tractive alternative for probabilistic filters. However, the potential computational burden and conservation consideration
may seriously limit the usage of this filter in practical applications. In this paper, based on guaranteed bounding ellipsoid
approximation, a new enhanced set membership filter with better real-time property and reduced conservation is proposed
for state estimation problem of nonlinear systems. The nonlinear model is firstly linearized and the DC programming
method is used to outer-bound the linearization error, which is incorporated to the model noise with ellipsoidal approx-
imations. A classical two-step prediction-correction procedure consisting vector sum computation between ellipsoids and
an iterative outer-bounding ellipsoid algorithm to intersect ellipsoid with strip is presented to compute the ellipsoidal
feasible set of the estimated states. Simulation results with comparisons to the nonlinear extended set membership filter
are given to demonstrate the effectiveness and improved performances of our proposed algorithm.
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(n (df — ef) — gi) d? =0 (43)

A
&, =&, P.=P" (44)
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SR ST AT, RS AR R R 5 SV I S
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ok AR E TR A T IS 8 PR S, T
FEH w50 2 I 1 [ AT i e B 28 PR VR (R £
PE, anSCHER [16,26] Frik; Jook, @il vk S A
BRI EAK LR ZEA IR SR )5, MY
S SEERIEAT I ABL, AT DR 25 A 1 1m0 06 1 A
BRELR) B, B 1 R PR 2 R WP Ak T B e
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IR AR LR PR RE IR — Sl R LR (K A B
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(R 1% R G AR L PE R T 2 4.
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Py = diag {0.01,0.01}; I FEME S w, 5 WM S
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FEJ R H HAE, Ry ESMF SkAIE, A3
S H BT SR BN SR AT BN SR A S, JEHPR
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g th e NIE 5 R 6 2156 E, XM K 4
T REER T AT AR I AR LU AL S IR, JF HIEL 5
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Table 1 Performance comparison of ESMF and
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