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Abstract This paper focuses on the multivariable control sys-
tem performance assessment method under linear time-varying
disturbance. Through dividing time varying disturbance into
three types of constant disturbance, a weighted performance in-
dex is constructed and a weight matrix corresponds to differ-
ent disturbance types and priorities. After specifying reason-
able output variance, the upper and lower bounds of the gen-
eralized multivariable system closed-loop output variance could
be obtained through calculation of diagonal interactors. Con-
troller parameters with minimum variance can be achieved and
an optimal control model is obtained according to integral of
time-weighted absolute value of the error (ITAE) optimization.
Simulation results show the simplicity and availability of the
proposed computing method.
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Fig.1 Framework of generalized multivariate system
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Fig.2 Influence of the three disturbances on Loop 1
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Fig.3 Influence of the three disturbances on Loop 2
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Table 1  Performance assessment results under three kinds of disturbances when A is increasing
1 2 3
A a B varegpt <(I>”)xtxl o varept (<I)f')4>1 o Varopt (Qt)Al o
0.3784  0.4965 0.8600 0.8998
[0.3,0.3] 2.8369/2.7938 3.3868/3.6753 3.6017/3.0154
0.8261 0.8537 0.6449 0.5936
0.3562 0.4345 0.8975 0.8998
[0.5, 0.5] 2.7686/2.7223 3.6216/3.8844 3.5587/3.0028
0.7864 0.8875 0.6449 0.6573
0.3175  0.4032 0.8997 0.8241
0.7, 0.7] 2.6460/2.6298 4.4783/4.3277 3.3632/2.9846
0.6469 0.9753 0.4279 0.3784
# 2 WA I ZE BRI REVEAN 45 R
Table 2  Performance assessment results with output variance limit
P R « 8 Varopt (@%) /n Varopt (@f) /M varept (@?) /n
—0.7450 —0.8318 —0.4263 —0.5367
[1,1] [12.736, 15.7318] 3.1428/0.9668 4.0397/0.4970 3.4972/0.8033
0.7095 0.6813 0.4751 0.6369
—0.7450 —0.4966 —0.8600 0.8998
(1.2, 0.8] [11.8333,15.7318] 3.2489/0.9994 6.2564/0.7697 3.9735/0.9127
0.8216 0.8537 0.6449 0.5936
—0.7449 —-0.3704 —0.3093 0.7027
[1.2, 0.8] [11.8333,14.0000] 3.1672/0.9743  5.1981/0.6395  3.6298/0.8338
—0.5466 0.8385 0.4449 0.5681
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when A is increasing
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