ISSN 1005 -2763 FLMREFE % A5 K F3H 2025 % 3 A
CN 43 -1215/TD MINING R & D, Vol.45,No.3 Mar. 2025

T WOA-DBN =B §y 37 R ey Ui A 3 53 4

LR RR L ERS, R A AR, X F!

(LD VE AR K2 IR TR, ILvg KEITH  037009;
2P EF R 7 TR 2ABE, VLI BRINTT 2211165
SR REGRIBEFEARTAE AR, WHEWE SPREZHT 017004)

WE AEF/FLAFPP . IHOETRFRERELRAELEMA, REX—BRX . RAT—FAATERABRSOTAMNER, AT
TR E X RGEST, BIAFRAHERMREEZT BRI REIROGARE I RE AREZEUAL TG T RATRE
IRGY 2 BTGB E S ARLTAAMSTHERE, RAKHEREL ENHBEOHERITRES
ML A E AT HEAT o £ T AL . A S S ARAL S (WOA) 2 Al 4 K A2 Bt 2 10 M % (LSTM) fo iR 12 A4h 2 M 2% (DBND , 3£
Z WOA-LSTM # B X FM A fo WOA-DBN # B X TR AL A, 2 % 29, WOA-DBN # & f£ 3¢ 207 i& & ¥ W = A& &K 47
TP, B FiR £ 5 A AT 0.228 7, 0.206 4, 0.067 733 5 RR £ 5 A BT 0.212 9, 0.195 3, 0.072 5, WOA-DBN
A 207 REXREZABTAMNF, FH LR E 5 BT 0.303 1, 0.244 6, 0.205 4; ¥ 5 ARR £ 5 H K4KT70.291 9,
0.246 4, 0.238 9, T, WOA-DBN 5 X FAM A & & A B F AN B ELS,

EEIF L RRFE TN $REIERS;WOA-DBN;K 39 H % £ ik

FE 4 %S TD353 XEkARIZAD : A X EHS:1005-2763(2025)03 —0222 —07

Research and Analysis of Support Load Prediction Based on WOA-DBN Model
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Abstract: In mine production, the roof fall accident of working face is directly related to the hydraulic support. According to this
theory, a prediction model based on multi-source data fusion was proposed to predict the load of hydraulic support. By studying
the theory of pressure deformation characteristics of coal seam roof, the composition and working principle of hydraulic
support, the bearing theory and the influence of working condition on hydraulic support, the influencing factors of load change
were analyzed, and the data of key stress components were collected. The K-means clustering algorithm was used to cluster the
characteristics of the data, and the load was classified and predicted. The whale optimization algorithm (WOA) was used to
optimize the long short-term memory network (LSTM) and the deep belief neural network (DBN) respectively, and the WOA-
LSTM series prediction model and the WOA-DBN series prediction model were established. The results are as follows. Firstly,
the mean absolute error is reduced by 0.228 7, 0.206 4 and 0.067 7 respectively in the prediction of the front column load of 207
hydraulic support by WOA-DBN model. The root mean square error is reduced by 0.212 9, 0.195 3 and 0.072 5, respectively.
Secondly, in the prediction of the rear column load of 207 hydraulic support by WOA-DBN model, the mean absolute error is
reduced by 0.303 1, 0.244 6 and 0.205 4 respectively. The root mean square error is reduced by 0.291 9, 0.246 4 and 0.238 9,
respectively. It can be seen that the WOA-DBN series prediction model is more suitable for load prediction and has higher
accuracy.

Key words: Support load prediction. Multi-source data fusion, WOA-DBN, K-means clustering algorithm
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Fig.1 Optimized K-means clustering process
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