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H-infinity mixed sensitivity design for sampled-data systems
WANG Guang-xiong, LIU Yan-wen, HE Zhen

( Department of Control Science and Engineering, Harbin Institute of Technology , Harbin Heilongjiang 150001 , China)

Abstract: Because the popular lifting technique is not suitable for H-infinity optimal design of sampled-data control
systems, a novel discretization H-infinity design method based on the frequency response concept is proposed in this
paper. Firstly, this discretization method is presented in the context of a typical S/T mixed sensitivity problem. Both the
robust stability and performance of the design of the proposed method are verified quantitatively. A comparative design
by lifting is also given for the S/T problem. Finally, it is pointed out that the structure of the standard H-infinity problem
is changed by loop-shifting during the lifting transformation, and the resulting performance of the lifting design is not
desirable.
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Fig. 1 Sampled-data control system
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Fig. 2 Mixed sensitivity problem of sampled-data systems
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Fig. 3 Multiplicative uncertainty of the plant (a) and
its discretization (b)
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Fig. 5 Step response of v(t) of the perturbed system
with the delay of 2 s
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