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Tab.1 Comparison of optimization results

ik f 1 x5 3 x4

M, 2.382 8.292 0. 244 0.244 6.219
M, 2. 487 9.138 0. 248 0. 246 5.461
M; 2.694 8.328 0.247 0.176 9.843
M, 2.710 8. 310 0.248 0.175 9.973
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Tab. 2 Comparison of constraint robustness

ik R, R; R; R,
M, 0.51 0.50 1 0.52
M, 0.57 1 1 1
M; 0.99 1 1 0. 88
M, 1 1 1 1
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Fig. 4 Comparison of objective robustness fluctuation
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Fig. 5  Objective robustness comparison with
respect to the interval width variation

of uncertain parameters
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Non-probabilistic robust optimization design based on interval analysis

DONG Rong-mei” s SUN Wei, XU Huan-wei

( School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: A novel non-probabilistic robust design optimization model using interval analysis is
presented. Based on non-linear interval number programming and function interval extension, the
robustness was assessed, and the uncertain robust optimization model with interval parameters was
transformed into a deterministic form, which can achieve the objective with any expected robustness
level according to decision-maker, and a bi-level mathematical model is established. This model
doesn't require the presumed probability distribution of uncertain factors and gradient or continuous
information of constraints and objective functions. Experimental results demonstrate the effectiveness

of the given method.
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