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Abstract

The closed-loop state and input observer is a pole-placement type observer and estimates unknown state
and input variables stmultaneously. Pole-placement type observers may have poor performances with respect
to modeling error and sensing bias error. The effects of these ill-conditioning factors must be minimized for
the robust performance in designing observers. In this paper, the steady -state performance of the closed-loop
state and input observer is investigated quantitatively and is represented as the estimation error bounds. The
performance indices are selected from these error bounds and are related to the robustness with respect to
modeling errors and sensing bias. By considering both transient and steady-state performance, the main

performance index is determined as the condition number of the eigenvector matrix based on L,-norm.
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Table 1 Performance Indices for two observers

Desired pole Eigenvector (P) KAL) K(P)
—~0.9467 09266 0.8796
Case 1 -50, -150, -200 ~03066 03614 0.4631 17303 1957
—0.0984 0.1036 0.1093
0 08742 0
Case 2 -50, -500, -550 1 -04856 0 12.52 1.7
0 o 1
Table 2 Comparison of the steady-state performance
Case 1 [%) Case 2 [%)]
Unit [%) T
pper Actual Upper
bound value bound Actual value
N 3599 0.22 25.18 6.67¢”
Modeling error 5
=4, 1125 ..o, A, 3599 0.15 25.18 4.69%
€,y Ml 4470 0.30 313 2.97¢*
e, /1., 2992 189 20.91 9.36
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(2% biased) s sl %l 2221 140 15.53 6.94
lew. o], e, 376 262 265 196
e, 6., 5.52¢° 190 1.27¢ 9.40
Output sensing bias 6 4
2% binsc) . o], %] 4.07¢ 140 9.43¢ 6.94
e, s, sl 6.90¢° 261 1.59¢* 0.62
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