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Uncertainties in design variables and problem parameters are
often inevitable and must be considered in an optimization task.
Robustness and reliability of design are so important in
optimization problems. Both robust design and reliability-based
design approaches take into consideration these aspects.
However, the individual application of them doesn’t ensure the
stability of product during its life cycle. In this paper, we combine
both robust design and reliability-based design approaches into
one model and propose a general methodology to design reliable
and robust products. The application of the proposed methodology
is demonstrated using a numerical example.
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Robust Design Optimization (RDO)

Reliability-based Design Optimization (RBDO)

Univariate Dimension Reduction Method

Performance Moment Integration

Percentile Difference Method

Moment Matching Formulation

The Worst Case Analysis

9. Corner Space evaluation

10. Variation Patterns Formulation

11. Most Probable Point

12. First Order Reliability Method

13. Second Order Reliability Method

14. Performance Measure Approach (PMA)

15. Reliability Index Approach (RIA)

16. Advanced Mean Value

17. Steepest Ascent Direction

18. Arc Search

19. Double loop approach

20. Single loop approach

21. Decoupled approach

22.Reliability-based Robust Design Optimization
(RBRDO)

23. Non-Dominant

24. Pareto Optimal Solution

25. Genetic algorithm

26. Constraint Violation (CV)

27. Crossover

28. Mutation
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