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Application of multiple-population genetic algorithm
in parameter identification for PBX constitutive model

Gao Jun', Huang Zaixing®
(1. Shanghai Civil Aviation College , Shanghai 200232, China;
2. State Key Laboratory of Mechanics and Control of Mechanical Structures ,

Nanjing University of Aeronautics & Astronautics, Nanjing 210016, Jiangsu, China)

Abstract: In this work, the standard genetic algorithm (SGA) was parallel processed using multiple
parallel structures. Based on the structures, a multiple-population genetic algorithm (MPGA) was es-
tablished by introducing the immigration operator and quintessence population. Self-adaptive opera-
tors of crossover probability and mutation probability were designed to improve the convergence speed
of the MPGA. Combining ABAQUS with the improved multiple-population genetic optimized algo-
rithm, a parameter identification method of constitutive model was built. Using the proposed meth-
od, a simulation example of parameter identification for PBX viscoelastic damage constitutive model
was carried out. Comparison was made between methods based on SGA and MPGA. The results
show that the MPGA method can effectively overcome the difficulty of the premature convergence and
the identification result is more robust. The method is suitable for the optimization of complex nonlin-
ear systems due to its superiority in the convergence speed and searching ability, and it can be applied
to the parameter identification of other models.
Key words: solid mechanics; parameter identification; multiple-population genetic algorithm; PBX ex-
plosive; ABAQUS; constitutive model
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