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Ant Colony Optimization for Fault Diagnosis of High Precision Servo Simulator

ZHEN Zi-Yang' WANG Dao-Bo' WANG Zhi-Sheng®

Abstract
field observation, a fault feature pattern base is built up. The ant colony optimization (ACO) is used for the optimal

A new fault diagnosis method for high precision servo simulator is presented in this paper. Based on the

classification problem of the fault feature patterns, in which an index function based on the sensitivity and the specificity is
defined to evaluate the performance of the diagnostic rule obtained by ACO, in order to decrease the redundant information
of the fault features so that the diagnosis rules can be reduced. Diagnosis results of several types of faults of a real high
precision servo simulator show that the diagnosis method based on ACO is characterized by fast convergence speed, strong

robustness, high diagnosis accuracy, and reliable results.
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Fig.1 Structure diagram of servo simulator
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Table 1 Fault feature mode base of servo simulator

di do d3 dy ds de dr ds do dio din di2
81 2 1 2 1 1 2 2 2 2 2 2 4
82 1 1 2 1 1 2 2 2 2 2 2 4
83 1 1 1 1 1 1 1 1 3 3 3 4
84 2 1 1 1 1 1 1 1 4 4 4 3
S5 1 1 1 1 1 1 1 1 3 3 3 4
8¢ 2 1 1 1 1 1 1 1 4 4 4 3
s7 1 1 1 1 1 1 3 3 5 5 5 5
Ss 1 1 2 1 1 2 2 2 2 2 2 4
Sy 2 1 1 1 1 1 2 2 2 2 2 4
810 1 1 2 1 1 2 2 2 2 2 2 4
811 1 1 1 1 1 3 1 1 2 2 2 4
812 1 2 1 1 1 2 1 1 4 4 4 3
s13 1 2 2 1 1 2 1 1 1 1 1 1
814 2 2 2 1 1 1 1 1 4 4 4 3
815 1 1 1 1 1 1 1 1 5 5 5 5
Si6 1 2 2 1 1 1 2 2 2 2 2 2
si7 1 2 2 1 1 2 3 3 5 4 4 5
818 1 2 2 1 1 2 3 3 5 4 4 4
819 1 1 1 1 1 1 3 3 5 5 5 5
839 1 1 1 1 1 1 1 3 4 2 1 4
S840 1 1 1 1 1 1 1 3 5 5 5 5
841 1 1 1 2 1 1 1 1 1 1 1 1
S42 1 1 1 2 1 1 2 2 2 1 5 5
843 1 1 1 2 1 1 1 1 5 5 5 5
844 1 1 1 1 1 1 1 1 5 5 5 5
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Fig.2 Fault diagnosis graph simulating routes of ACO
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Table 2 Fault diagnosis results based on ACO algorithm
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