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Design of Main Mirror for Splicing Curvature Error Adjusting Based on

Approximate Optimization

Wu Songhang!**, Dong Jihong'™, Xu Shuyan', Xu Bogian'
"Changchun Institute of Optics s Fine Mechanics and Physics . Chinese Academy of Sciences ,
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Abstract The optimization design of an optical-mechanical system has the characteristics of high efficiency and
short iteration period, but the optimization of the complex optical-mechanical system has the problem of difficulty in
convergence. An approximate optimization algorithm based on the combination of Latin hypercube and radial basis
function (RBF ) neural network is proposed in this work, and it is applied to the design of main mirror of spliced
telescopes with curvature error adjustment mechanism. Simulation results show that the main mirror optimized by
the algorithm has reached the design index, which provides a new idea for solving the problem of long iteration time
for complex optical-mechanical system.
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Table 1 Material properties
Material Density /(10 ° kg » mm ) E /(10° MPa) Cre/(10 K 1) v
Zerodur 2.54 0.91 0.1 0.24
Epoxy resin adhesive 1.22 7.50 149.0 0.43
TC4 4.40 1.09 9.1 0.34
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s.1.<10 mm << / << 20 mm , (6) Table 2 Designed variables and optimized results
1 mm<t; mm,t, mm <9 mm unit: mm
ON<F<1N Variable Initial value Optimization result
R>2mm ty 5 3.03
D, 15 10.8
[ =100 Hz D, g o5
F *5 L 80 73.6
t. o 7 H 5 2.85
, D l 15 16.9
50 i2) h 5 2.85
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Fig. 9 Process of optimization iteration. (a ) Simulation model ; (b ) approximate model
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