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ABSTRACT: Complex products play an irreplaceable role in the priority strategic fields of our country, such as engine-
ering equipment, aerospace and so on. There are various uncertainties in the structural design process for complex prod-
uct, which make it difficult to achieve optimal performance, or even major failures occur. Focusing on the characteristics
of multi-granularity fuzzy uncertainty, random uncertainty, incomplete interval uncertainty and high-dimensional hetero-
geneous uncertainties in the structural design process of complex product, the uncertainty theory and the product struc-
tural design process are integrated, and the theoretical system of product structural performance optimization design is
established systematically from the perspective of uncertainty. The key technologies of accurate extraction for product
quality characteristic under multi-granularity fuzzy uncertainty, modular solution for product function structure under
random uncertainty, modular solution for function structure under random uncertainty, multi-attribute decision-making for

product structure scheme under incomplete interval uncertainty, and reliability optimization for key structure under heterogene-
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ous high-dimensional uncertainties are proposed, and the future development directions of product structural performance opti-

mization design are also pointed out, providing a reference for improving product performance in the structural design process.

KEY WORDS: complex product; structural performance optimization design; accurate extraction of quality characteris-

tic; modular solution for function structure; multi-attribute decision-making for structure scheme; reliability optimization

for key structure
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