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H-infinity optimization control for inverted pendulum
ZENG De-liang, LIU Yu-yan, LIU Ji-zhen, ZHANG Li-juan, QU Hai-yun
( Department of Automation, North China Electric Power University , Baoding Hebei, 071003, China)

Abstract: The weight functions selection relies largely on devisers’ intuition and experience concerning H-infinity loop
shaping concepts, so the synthetical performance index of controller is not optimial . And it is difficult to implement high-order
controllers obtained by this method. To avoid choosing weight functions by trial-error, a new approach is proposed based on the
genetic algorithm . The robust performance and time domain index were considered in objective function. The weight functions
could be achieved which optimize the controller. Then, the high-order controller was approximated with PID which can be easily

realized in practice. Finally, simulation showed the effectiveness of the presented method for inverted pendulum.
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6 Kz M ( Application)
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Table 1 Performance index
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Fig. 1 Response curve of cart position using PID controller
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Fig. 2 Response curve of pendulum angle using PID controller
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Fig. 3 Output of robust controller
7 &5 (Conclusion)
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B % ( Appendix ) :
KIS He, B 25 09 R 25 1) Feah 050 6 -
F- 14316 7372, -7.99 - 65.02 291.49
0 1.83  9.94 _15.61 15.71
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C, =[10.6239 0 0 0 0],D, = [0 0 0 0].
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