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Abstract:  To accurately assess the impact of noise on the health of workers in fully mechanized mining

face, the key influencing factors of noise occupational health were determined by using the theory of man-
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machine-environment-management system, combined with Fisher Score, maximum information coefficient
and approximate Markov blanket method. The prediction model of coal mine noise risk classification based
on the GBDT algorithm was constructed, and the Kappa coefficient and its accuracy were used as the index
of model efficiency to compare and verify the accuracy of the model. The results show that the occupational
health damage of noise in fully mechanized mining face is closely related to individual status, equipment
configuration, environmental factors and occupational health management. Among these, job category,
individual age, length of service, protection awareness, degree of equipment automation, pass rate of noise
monitoring points, noise exposure, reverberation time and management institutions and personnel are the
key indicators of occupational health risk classification and prediction. The accuracy of the occupation
health risk classification prediction model of coal mine noise based on GBDT is up to 99.6%, and the
average accuracy and Kappa coefficient are 98.3% and 0. 958, respectively. The evaluation accuracy of
six prediction models for noise occupational health risk classification in fully mechanized mining face is
ranked as follows: GBDT > Genetic Algorithm optimization Random Forest ( GA-RF) > Particle Swarm
optimization Least Squares Support Vector Machine ( PSO-LSSVM ) > Random Forest( RF') > Support Vector
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Machine (SVM) > Decision tree.
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Fig.1 Evaluation index system for occupational health damage caused by noise in fully mechanized mining face
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Table 1 Risk classification standard for assessment indicators of occupational health damage caused by

noise in fully mechanized mining face
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Fig.2 Two-stage feature selection method flow
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Table 2 Influencing factors of noise health damage
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Table 3 Correlation between influencing factors of

noise health damage and risk categories

X, 0.246 X, 0. 052
X, 0. 264 X5 0. 186
X, 0. 267 X, 0.131
X, 0. 157 Xis 0.379
X; 0.018 Xy 0. 706
X; 0.268 Xy 0. 206
Xy 0. 246 Xy 0. 356
Xy 0. 053 Xy 0. 109
X, 0.072 — —

)(19 00010031 0.01 10000

‘Xm 0.012 0.002 0.017 0.003 0.001

)(]7 0.001 0002 0.003 0.002

X, 40.800 0

)(]5 0.006 0.001

X

X, 70.600 0

X12

Xll

0.4000

0.002
(78K} 0.003 0.001

0.003 0.01

0.2000

0.021 0.003 0.005 0.002 (U%I£}

0.003 0.001 0.002 0.001 L34 0.001 0.002 0.001
045 0012

X, X, X, X, X, X, X, X, X, XX, X, XX, XX,

0.002 0.017 0.031

PR P B

0.0000

2 3 T2 137 147 157 7167 7177 7187 19

3 RFEERRESNEEEEXERBER
Fig.3 Correlation coefficient matrix between

influencing factors of noise health damage
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Fig.5 Classification prediction model of occupational health risk for noise in fully

mechanized mining face
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Table 4 Measured sample data of noise health risk classification from X coal mine
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Table 5 Hyperparameters and selection range
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Fig.7 Coal mine occupational health of noise risk classification results based on GBDT algorithm
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Fig. 8 Comparison of noise occupational health risk prediction model results
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Fig.9 Prediction results of noise occupational health risk classification
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Fig. 10 Confusion matrix noise occupational health risk classification
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