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Abstract

A robust nonlinear H,/H_, control method for a parallel inverted pendulum with structured perturbation

and dry friction is proposed. By the random input describing function techniques, the nonlinear dry friction is
approximated into the quasi-linear system. Introducing the quadratic robustness theorem, the robust H,/H.,

control system is constructed for the quasi-linear perturbed system. But it is difficult to design a controller due

to the nonlinear correction term in Riccati equation. With some transformations on the Riccati equation
containing nonlinear correction term, the design of the robust nonlinear controller can be done easily. Hence
when the stiffness and mass of the parallel inverted pendulum vary in certain ranges, the proposed control
scheme has the robustness for both the structured perturbation and dry friction. The results of computer

simulation show the effectiveness of our proposed control method.
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Fig.2 Schematic diagram of the parallel inverted
pendulum
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Table 3 DF gains N, and standard deviations o4
for the assumed error weighting intensities

R, 108 107 105 10° 10* 10° 107

N 0.001 0002 0008 0.025 008 0344 2972
Oc4 2057 650 205 64.2 1935 4635 0535

cl

Table 4 DF gains F,,;; and standard deviations o

for the assumed error weighting intensities

R, 108 107 100 105 10* 10° 102

Fo3 - 7524 7524 7524 7526 7541 7756 1041
T.3 94932 29965 9417 2913 8396 1666 14.15

Fops St

7.524

Fig. ® DF gain characteristics and nonlinear function
f13(x.3) implemented in the controller
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