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Damage Identification Based on Chaotic ABC Algorithm

DING Zhenghao ,XU Haojie ,LIU Jike, LU Zhongrong
( Department of Applied Mechanics, Sun Yat-sen University, Guangzhou 510006, China)

Abstract: Artificial bee colony ( ABC) algorithm is an effective approach to solve structural local dam-
age detection. The damage detection in a double-beam system coupled via a set of springs based on a
modified artificial bee colony algorithm is discussed. By using the system natural frequencies and modal
assurance criteria (MAC) , the ABC algorithm is utilized to solve the nonlinear objective function from
the coupled double-beam system. To avoid the algorithm trapped local optimize easily, the ABC algorithm
is modified by choosing the tournament selection instead of roulette, and chaotic search mechanism is ap-
plied to improve algorithm’s global search capability. The simulation results shows that the modified ABC

algorithm can identify the local damage of the coupled system effective even under measurement noise,

better than the original algorithm.
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(1, 11, 12, 22 denote the node)
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Table 1 Identified results based on two methods
HITH S
2nd 3rd 12th 17th
A 0.15 0.2 0.1 0.1
%% ABC results 0.135 0.165 0.085 0.035
N ABC std. 0.029 0.022 0.023 0.034
CABC results 0.147 0.165 0.092 0.083
CABC std. 0.008 0.019 0.012 0.020
ABC results 0.116  0.171  0.047  0.043
g% ABC std.  0.034 0.037 0.028  0.032
4 CABC results 0.131 0.174 0.074 0.079
CABC std. 0.016 0.013 0.014 0.020
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