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Prediction model of optimal parameters for space deployable truss antenna
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Abstract; In order to obtain the analytical expression between objective functions and design variables for
space deployable truss antenna during the structure optimization, prediction model of optimal parameters was
built based on BP neural network. According to the truss structure and training principle of neural network,
network model was established. Optimal parameters were calculated by using the finite element software AN-
SYS, and the training samples were obtained by orthogonal design. Adjusting the transfer function, the num-
ber of hidden nodes and training algorithm, prediction model was constructed, which satisfied the error re-
quirement. Generalization capacity of neural network was tested by means of testing samples. The results show
that predictive values of neural network agree well with finite element calculation results, which the relative er-
ror is within 10% . Moreover, the run time of model is shorter than that of ANSYS, which only needs 0. 13 s.
This model can predict optimal parameters more accurately and provide a theoretical reference for the structure
optimization.
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2 8 8 2.5 12 8
3 10 10 3.5 14 10
4 12 12 4.5 16 12
5 14 14 5.5 18 14
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3 1(6) 3(10) 3(3.5) 3(14) 3(10)
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%/ mm %,/ mm x3/ mm x,/ mm x5/ mm

4R MEsR  RE % ghR 4R R/ %
1 6 6 1.5 11 7 0.016 0.015 6.25 5.261 5. 107 2.93
2 7 9 3.0 15 13 0.020 0. 020 0 8. 191 8.028 1.99
3 8 11 2.5 17 8 0. 026 0. 029 11.54 8.331 8.118 2.56
4 9 8 4.0 14 6 0.021 0.019 9.52 10. 244 9.501 7.25
5 10 10 2.0 13 10 0.030 0. 029 3.33 8.507 7.361 13.47
6 11 14 5.0 16 14 0.030 0. 032 6.67 14. 883 14. 429 3.05
7 12 13 5.5 18 12 0.030 0. 029 3.33 16. 268 15.612 4.03
8 13 12 3.5 10 9 0.037 0. 035 5.41 12. 165 11.995 1. 40
9 14 7 4.5 12 11 0.034 0. 035 2.94 13. 383 13.247 1.02
10 8 7 4.0 11 14 0.018 0.016 11.11 9.787 10. 201 4.23
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