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Parameter inversion method of probability integral model based on

improved wolves algorithm

LI Jingyu, WANG Lei, JIANG Kegui, TENG Chaoqun
(School of Geomatics , Anhui University of Science and Technology , Huainan 232001, China)

Abstract: Probabilistic integral method is a widely used method for predicting mining subsidence in China. How to
accurately, quickly and reliably obtain the probability integral method model parameters based on the measured data
has always been the difficulty of this method. Given this, based on the analysis of the advantages and disadvantages
of WPA, this paper proposes the improvement strategy of second-migration mutation behavior, forms the improved
wolves algorithm (IWPA), and introduces the IWPA into the probabilistic integral method for predicting parameters
inversion, and constructs the probabilistic integral method model parameter inversion method (MIWPA) based
on the improved wolves algorithm. The simulation results show that the relative error and median error of MIWPA
inversion parameters are less than 3.4% and 4.02 respectively, and the accuracy and reliability of MIWPA are

better than that of MWPA. Applying MIWPA to the parameter inversion of the probability integral method model of
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1414(1) working face in Guqiao Mine of Huainan Mining Area,and the obtained probability integral model
parameters were ¢ = 0.93 ,tan f=198,6=042,60=8453,5, =-1244m, S, =-1880m, S; = 5506 m, S, =

33.98 m. The median error of subsidence and horizontal movement fitting was 114.88 mm, which met the engineering

application accuracy.

Key words: prediction of mining subsidence ; probability integral method ; intelligent optimization algorithm ;

improved wolves algorithm
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Table 2 Comparison of parameter calculation results

between MWPA and MIWPA in engineering application

MIWPA MWPA

ZH WA
S R L
q [0.7~1.3] 0.9346 0.0149 0.942 6 0.020 6
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Fig. 7 Parameter estimation subsidence value fitting of

MIWPA project example
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