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Optimal robust controller based on

adaptive parallel genetic algorithms in uncertain domain
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(College of Automation Science and Engineering, South China University of Technology, Guangzhou Guangdong 510640, China)

Abstract: In most of the existing robust controller designs based on the genetic algorithm, the search domains of

variable are factitiously assigned. For undefined search domains, we propose a novel method for designing the optimal

robust controller based on the adaptive parallel genetic algorithm. According to the distribution of the best individuals

of each population in the current search, the algorithm narrows the uncertain search domain of variables by using the

probability and statistics theory, so as to gradually achieve the optimum. Moreover, the impact of the individual fitness on

the crossover probability and mutation probability is also investigated. By using this method, we design a simple, proper

and low-order optimal robust controller, which effectively avoids the local optimum and improves the convergence and

accuracy in simulation experiments.
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Table 1 Parameters’ values in algorithms

Pc Pm
%12 Mp Psize T a
Pcmin Pcmax Pmmin  Pmmax
SGA 0.8 — 0.1 — 1 100 100 20
ASGA 0.1 0.8 0.01 0.4 1 100 100 20
APGA 0.1 0.8 0.01 0.4 20 100 100 20
UNAPGA 0.1 0.8 0.01 0.4 20 100 100 20
A2 ik R Bt RAHE
Table 2 Simulation results of algorithms
HReEE N BAREYT g™ SR
SGA 36.63 (-113.4,-5.3,33.7, -1.4,-126.5) 70
ASGA 1. 5765 (-0.025,-170.8, 48. 9,-0.21, -86.8) 100
APGA 1. 5152 (-1.24,-9.37,22.84,-0.193, -109.8) 100
UNAPGA 1. 2003 (-126.6,-1.01, 1.3, -0.1, -108.4) 35
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5 458 (Conclusion)
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