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Robust Topology Optimization Using Stochastic Process Model
by
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A robust topology optimization approach in consideration with random field uncertainty in loading condition is proposed in this
paper. The proposed method integrates the topology optimization and the robust optimization methods using stochastic process model.
The stochastic process model is able to describe an uncertainty of design parameters with nonuniform distribution in space with a
reduced set of random variables based on Wiener-Khintchine theorem. The robust optimization is formulated to minimize a weighted
sum of the expected value and the standard deviation of mean compliance under volume constraint. As a topology optimization, a
level set-based approach incorporating a fictitious interface energy is applied. The method has several advantages to makes it possible
to control the geometrical complexity of the optimum configuration qualitatively. Through numerical examplefidieacday of
the proposed robust topology optimization approach is demonstrated by comparing between the deterministic and robust optimum

configurations.
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Fig. 2: Concept of robust optimization
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Fig. 3: Spatial variability model
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Fig. 8: Example of spatial variation in distributed load
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Fig. 9: Deterministic optimum configuration under uniformly
distributed load condition

(a) Case 1: constant
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Fig. 10: Robust optimum configurations
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Robust design: case 3 3.5117x 10™* 49.996
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