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Inverse design approach for minimum variance observers

GUO Xue-mei
(School of Information Science & Technology, Sun Yat-Sen University, Guangzhou Guangdong 510275, China)

Abstract: This paper presents an inverse design approach for minimum variance observers to cope with the
drawbacks of its implementation in direct design. The proposed approach comprises two steps: the partial pole-placement
and the variance minimization. The theoreticcal basis of the proposed approach and the implementation of the variance
minimization are emphatically studied. The estimation of the co-variance matrix is also addressed. Finally, numerical
simulation is performed to validate the proposed approach.
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Table 1 Implementation results of inverse design approach
HR O K, -4 G, G, o B

1 -0.3592 -0.5612 -1.7817 —4,4409 x 107  1,8209 3. 1746 0.2241
2 ~0,2740 -0.4281 ~2.3358 2.2204 x107* 2. 2898 5.4558 0. 3354
3 -0,1876 -0.2931 -3.4113 3.2791 11,6384 0. 6426
4 -0.1423 -0.2223 -4.4975 0 4,3198  20.2279 1.0713
5 -0.1027 ~-0.1605 -6.2317 6.0144  38.8346 2.0011
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Table 2 Implementation results of forward
design approach
FHHR B’ G, G, BA1 g
0.2241 2,0209 x 107 1.8211 —0.35915 - 1.7820
0.3354 1,8278 x 107" 2.2897 -0.27401 -2, 3357
0.6426 4.5561 x 10™° 3.2792 —-0.18759 -3.4116
1.0713 -3, 4413 x 10°'*  4.3199 -0. 14230 -4, 4976
2.0011 1.7557 x 107" 6.0144 —0.10270 - 6.2317
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Fig. 1 Profiles of real states and measured output
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Fig. 2 Profiles of position estimations
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Fig. 3 Profiles of velocity estimations
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