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Structure of non-contact shape control based on hierarchical

genetic algorithms
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Abstract: Taking the non-contact shape control of a beam bonded with PLZT photostric-
tive actuators on its surface as an object, a control method was proposed by combining the struc-
tural topology optimization and hierarchical genetic algorithms. In this method, the topological
distribution of photostrictive actuators and the light intensity were chosen as design variables,
and the shape errors between the desired shape and the achieved shape of beam bonded with
PLZT photostrictive actuators were taken as the fitness function. The distribution of PLZT
photostrictive actuators and the light intensity were optimized by using structural topology opti-
mization, hierarchical genetic algorithms and finite element method. The performance of the
presented method for shape control was assessed in comparison with that of the conventional ge-
netic algorithm. The results demonstrate that the speed of the evolution of the presented method
has been improved by more than 91 % and the errors between the desired shape and the achieved

shape have been reduced by over 76 % compared with the conventional genetic algorithm.
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S E NG SR/ (W /m?)
YRS AHE RS
1 191.1 81.2
2 0 33.1
3 0 0.6
4 274.9 3.9
5 460. 4 2.9
6 317.1 1.0
7 0 1.7
8 0 7.3
9 0 0.2
10 444.7 40. 6
11 0 0.8
12 372.9 304.0
13 0 0.8
14 0 403. 4
15 212.7 41.3
16 73.2 80. 6
17 0 27.7
18 0 418. 4
19 0 363. 2
20 81.1 203.7
21 0 293.7
22 0 121.3
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