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ROBUST DESIGN OPTIMIZATION
USING
DESIGN VARIATION HYPER SPHERE

Wen-Chung Ho
Jyh-Cheng Yu

Department of Mechanical Engineering
National Taiwan University of Science and Technology
Taipe, Taiwan 106, R.O.C.

ABSTRACT

This paper addresses the constraint uncertainty
and output deviation in the optimization processes due
to the variation of design parameters in the product life
cycle. Quality design seeks both the robustness of
performance optimality and design feasibility. This
research first elaborates the formulation of Design
Variation Pattern DVP . The DVP is then transformed
to a Design Variation Hyper Sphere DVHS to simplify
the process of the constraint modification in the
following robust optimization. The  proposed

methodology suggests a two-stage optimization scheme.

After locating the nominal optimum, our scheme adopts
the DVHS to modify the feasible design region and
applies the sequential approximate method SLP/SQP
to accommodate the activity uncertainty due to
parameter variation. The objective function is reformed
to be the mean sum of squares of the difference
between the nominal optimum output and the simulated
scattered output using an orthogonal array. The revised
window application ROP is then proposed for the
facilitation of robust optimization.

Keywords: Design Variation Pattern, Variation Hyper
Sphere, Sequential Approximate Method,
Feasibility Robustness, Performance
Robustness, Taguchi.
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