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Prediction model of water inrush in coal mine based on IWOA-SVM

QIU Xingguo, LI Jing
(College of Computer Science and Technology, Xian University of Science and Technology,
Xian 710600, China)

Abstract: The traditional prediction algorithm of water inrush in coal mine is easy to fall into local
optimum, the prediction results accuracy is low and the speed is slow. In order to solve the above
problems, a prediction model of water inrush in coal mine based on improved whale optimization algorithm
(IWOA) and support vector machine (SVM) is proposed. IWOA improves the whale optimization
algorithm (WOA) from three aspects, whale population initialization, nonlinear adjustment factor and
random differential evolution (DE). Tent mapping is used to initialize the whale population to improve the
possibility of the whale population finding the optimal prey. The non-linear change strategy of the
adjustment factor is applied to improve the global search capability of the algorithm in the early stage of the
iteration and the local search capability in the later stage of the iteration so as to speed up the convergence
speed. The mutation, crossover and selection operations of DE algorithm are introduced to enhance the
global search capability of WOA. The parameters of SVM model are optimized by IWOA. The six factors
affecting water inrush in coal mine, including water pressure, thickness of aquiclude, dip angle of coal

seam, fault drop, distance between fault and working face and mining height are taken as the input

W B EI:2021-05-18; 18 B H #1:2022-01-07; RIE 445 : H1 14 .

ES T Py A RBEIER BT 5 B H (2019]M-348) ,

EE B A B E (1964 —) 5 Bepi sz B BU4% , 0F 58 J7 1) g 1 S0 AL M 0 5 42 o) L BB AR S AL B LRE T ¢ U I TR L E-mail .
sxxykj@126. com, ;

SIARR B L 220, 3T IWOA-SVM [ g8 K BB B[ 1], 79" A 34k . 2022,48(1) : 71-77. [=], .
QIU Xingguo, LI Jing. Prediction model of water inrush in coal mine based on IWOA-SVM[]]. Industry and Mine F A 2 Bl i3
Automation,2022,48(1) . 71-77.




.« 72 . 5 B

% 48 %

characteristic vectors of the model. The two water inrush results of water inrush and safety are taken as

the output vectors. The objective function is established to minimize the error between the water inrush

prediction results and the actual results, and the coal mine water inrush prediction model based on IWOA-

SVM is obtained. The experimental results show that IWOA has the highest prediction accuracy,

minimum standard error,

fast convergence and good robustness compared with particle swarm

optimization, DE algorithm and WOA. The accuracy of water inrush prediction of IWOA-SVM is 100%.
Compared with the traditional water inrush coefficient method, SVM and WOA-SVM, IWOA-SVM shows

higher accuracy and stability.

Key words: prediction of water inrush in coal mine; whale optimization; support vector machine;

differential evolution; chaotic mapping
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Table 1 Partial water inrush data after normalization
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