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Based on a Pure Quadratic Response Surface Method
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Abstract

In this paper, a new method for constrained optimization of noisy functions is proposed. In approximate optimization
using response surface methods, if constraints have severe noise, the approximate feasible region defined by approximate
constraints is apt to include some of the infeasible region defined by actual constraints. This can cause the approximate
optimum to converge into the infeasible region. In the proposed method, the approximate optimization is performed with the
approximate constraints shifted by their deviations, which are calculated using a diagonal quadratic response surface method.
This can prevent the approximate optimum from converging into the infeasible region. To fit the objective and constraints
into diagonal quadratic models, we select the center and 4 additional points along each axis of design variables as
experimental points. The deviation of each fimetion is calculated using the differences between the real and approximate
function values at the experimental points. A sequential approximate optimization technique based on the trust region
algorithm is adopted to manage approximate models. The proposed approach is validated by solving some design problems.
The results of the problems show the effectiveness of the proposed method.
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Fig. 3 Experimental Points for the Diagonal Quadratic
RSM with two design variables
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Fig. 10 Cantilevered Beam Design
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Fig. 12 HDD Slider Design
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