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BPN Based Approximate Optimization for Constraint Feasibility
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ABSTRACT

Given a number of training data, a traditional BPN is normally trained by minimizing the
absolute difference between target outputs and approximate outputs. When BPN is used as a
meta-model for inequality constraint function, approximate optimal solutions are sometimes
actually infeasible in a case where they are active at the constraint boundary. The paper
describes the development of the efficient BPN based meta—model that enhances the
constraint feasibility of approximate optimal solution. The muodified BPN based meta—-model
is obtained by including the decision condition hetween lower/upper bounds of a constraint
and an approximate value. The proposed approach is verified through a simple mathematical
function and a ten-bar planar truss problem.

Keywords: Back-propagation neural network, constraint feastbility, approximate optimization.
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a8 2 Ten-bar planar truss
E 1 Generalization of ten-bar truss for o,

oy (kpsi) BPN (kspi) error (%) new BPN (kspi) error (%)
40.06 40.03 0.07 40.09 -0.08
35.34 35.41 0.02 35.41 -0.18
34.86 34.67 0.55 34.98 ~0.34
39.65 39.72 -0.17 39.63 0.04
33.87 33.95 ~0.24 33.88 -0.02
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E 2 Generalization of ten-bar truss for o5

oy (kpsi) BPN (kspi) error (%) new BPN (kspi) error (%)
35.25 3521 0.11 35.37 -0.35
29.06 29.05 0.03 29.15 -0.31
29.53 2947 0.20 29.51 041
35.98 36.09 -0.31 35.96 0.06
30.79 30.78 0.03 30.97 -0.57
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