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Registration of Three Dimension Digital Model
and CAD Model Based on the Method of
Adaptive Genetic Algorithm

HU Dong-cai, ZHAO Xin-bo, ZHANG Ding-hua, LI Ming-jun, KONG Yong-mao

Key Laboratory of Contemporary Design and Integrated Manufacturing Technology, Ministry of
Education, Northwestern Polytechnical University, Xi’an 710072, China

Abstract: To match the three dimension digital model and the CAD model, a new method is proposed, which
consists of the surrounding box -based initial registration and the float data coded adaptive genetic algorithm
-based accuracy registration. The initial registration can ensure the ranges of the spatial transform parameters for
the accuracy registration. In the accuracy registration, the goal function is constructed by the method of the least
squares. In order to overcome the premature convergence, an index that is related with the diversity of the
population is defined. The index is used to define the crossover operator and mutation operator in the genetic
algorithm, and to adjust the probabilities of the crossover and mutation adaptively. The result showed that the
method can properly match the three dimension digital model and the CAD model, and the algorithm is steady and

reliable.
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