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Product Configuration and Scalability Analysis
based on Polychromatic Sets

Qiao Hu, Mo Rong, Yang Haicheng, Xiang Ying
Key Laboratory of Contemporary Design and Integrated Manufacturing Technology,
Ministry of Education, at Northwestern Polytechnical University,Xi’an 710072, China

Abstract: In order to meet the needs of configuration diversification and configuration model scalability, polychro-
matic sets is used to conduct product configuration. This algorithm is easy to extend and its solution meets diversify
requirement. In order to control single solution scale, the function sets is taken as the unit for conducting polychro-
matic set solving. According to the three correspondences between function needs and product series, between func-
tion needs and modules, and between capability needs and modules, three multilayer polychromatic set contour-
comprising matrices are respectively established. The unified color reasoning algorithm is proposed and the configu-
ration process is established based on the analysis of product configuration characteristics. Considering the
respective changes in needs and modules, we discussed the scalability influence of product configuration model. In
the end, an application case of tank truck was provided to verity the reliability and rationality of the polychromatic

set solving algorithm in product configuration.

Key words: Adaptive control systems, algorithms, analytic hierarchy process, Boolean algebra, cluster analysis,
conformal mapping, constrained optimization, control, control system applications, flowcharting,
functions, mathematical models, MATLAB, matrix algebra, reliability analysis, scalability,

schematic diagrams; function sets, polychromatic sets, product configuration
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