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Application of Bacterial Colony Chemotaxis Optimization Algorithm in Infrared
Identification of Parameters of Defect in Electric Apparatus

KOU Wei, SUN Feng-rui, YANG Li
(College of Naval Architecture and Power, Naval University of Engineering, Wuhan 430033, Hubei Province, China)

ABSTRACT: The quantitative infrared identification of
parameters of defect in electric apparatus using the surface
temperature profile was considered as a structure design
optimization problem. A bacterial colony chemotaxis (BCC)
optimization algorithm and a radial basis function neural
network (RBFNN) were introduced into solving this problem,
then a simple but complete multidisciplinary design
optimization framework was constructed for the sake of
generality and flexibility. The RBFNN was a precise and
convenient surrogate model for the time costly finite element
computation, and the difference between the obtained the
surface temperature with different defect parameters and the
target surface temperature profile was the objective function of
the BCC optimization algorithm. This method was applied to a
simple verification case and the result is quite acceptable. The
BCC algorithm was also compared with the particle swarm
optimization algorithm, and the results show that the former
can access the optimum with faster speed.
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