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Recognition model of miner fatigue degree based on genetic algorithm optimized by
least squares support vector machine
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Abstract;In order to accurately identify the fatigue degree of miners and reduce the accidents caused by miners’ fatigue,
a recognition model of mine fatigue degree based on genetic algorithm ( GA) optimized by the least squares support vector
machine (LSSVM) was proposed. First, the ECG data of miners were collected through fatigue induction experiments, and
Friedman test was used to optimize the characteristic indicators of miners’ fatigue degree. Then,the principal component analysis
(PCA) was used to reduce the dimension of the selected feature indexes,and the feature parameter set representing the fatigue
degree of the miner was established. On this basis,the key parameters of the least squares support vector machine were optimized
by genetic algorithm, and the fatigue degree recognition model of miners was constructed. The results show that the selected
characteristic indexes of miners’ fatigue degree can effectively reflect the miners’ fatigue degree. Compared with GA-=SVM and
LSSVM models, the fusion of GA—LSSVM model can significantly improve the recognition accuracy of miners’ fatigue degree

the average recognition accuracy is 96. 87% ). The fatigue degree recognition model constructed can identify the fatigue degree
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of miners more efficiently,and has certain practical guiding
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Table 1 Miner subjective fatigue scores

MBS 1 2 3 30 31 il
TO 6 7 6 6 6 6.38
T1 10 11 11 9 10 10.53
T2 14 15 14 14 15 14.57
T3 18 17 18 17 18 18.42
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Table 2 Friedman test for subjective fatigue scores
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Table 3 Friedman test for cardiac characterization indicators
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Table 4 Factor loadings on original indicators

TRBRZEH Er 1 EWY 2 EWIY 3
LFnorm/HFnorm 0.925 -0. 065 -0. 145
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Table 5 Recognition accuracy of each model

BERIZRG PRAEARE ERR U REAC R HEBE/ %

LSSVM 64 49 76. 56
GA-SVM 64 54 84.38
GA-LSSVM 64 62 96. 87
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Table 6 Results of performance evaluation of each model

REARIE ] P/% R/% JI—
LSSVM 78.08 77.25 77. 66
GA-SVM 85.57 84.38 84.71
GA-LSSVM 97.23 96. 88 97.05
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