¢22eAETsA A4 A 25, pp. 177~185 1994,

=39

BRERb A o $)| 3] =

ACHEERENE

Robustness of Positive Position Feedback Control in the Independent Modal Space

IR I
Jai-Hyuk Hwang and Seong-Ho Baek
(19944 29 74 A 19943 59 99 AJAMSERD

ABSTRACT

In this study, the effect of parameter errors on the closed-loop behavior of flexible structure is
analyzed for IMSC(Independent Modal Space Control) with PPF(Positive Position Feedback). If the
control force designed on the basis of structure model with the parameter errors is applied to control

the actual system, the closed-loop performance of the actual system will be degraded depending on the

degree of the errors. An asymptotic stability condition has been derived, using Lyapunov approach,

which is independent of the dynamic characteristics of the structure being controlled. The extent of

deviation of the closed-loop performance from the designed one is also derived and evaluated using

operator techniques. It has been found that the extent of the deviation is proportional to the magnitude

of the parameter errors, and that the proportional coefficient depends on the control algorithm.
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Table 1 Comparison of the closed-loop eigenvalus between model and actual systems
Model Actual system-case (i) | Actual system-case (ii) | Actual system-case (jii)
—0.0688 +0.3250i —0.0973 +0.3037i —0.0633 +0.3301i —0.3078 £0.1841i
—0.2756 +1.3018i —0.4013 +£1.2274i —0.2541 +1.3194i —0.4842 £1.4758i
Structure —0.6200 2.9280i —0.9102 +2.7685i —0.5717 +2.9688i —4.7994 +2.4488i
modes —1.1023 £5.2073i —1.6210 +4.9266i —1.0170 +£5.2767i —1.4196 +3.5807i
—1.7223 *+8.1362i —-2.5301 +7.6836i —1.5885 +8.2468i —1.6758 £5.5191i
—2.4804 £11.718i —3.3892 +11.0501 —2.2849 +11.874i —2.7167 £9.2703i
—0.3276 —0.2716 —0.3385 0.1107
—1.3124 —1.0558 —1.3554 —1.3478
Filter —2.9526 —2.3387 —3.0493 2.5947
modes —5.2494 —4.1483 —5.4203 —3.5178
—8.2020 —6.5777 —8.4695 —6.6048
—11.8126 —10.1053 —12.2034 —10.823
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Fig. 2 Time responses of actual system -— Case (i)
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Fig. 3 Time responses of actual system — Case (ii)

Table 2 Upper bounds of the deviation vector
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Fig. 4 Time responses of actual system — Case (iii)
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