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Table 1 Benchmark function test results
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Table 2 Part of the raw dataset

ARG 5 W HETE [ /m W /m WHETE R L R E/MPa W HES AT/ MPa W LR E TE

1 15 7 2.14 215 29 1

2 18 4 4.5 72 48 1

3 1.9 3.8 0.5 94 58 3

4 30 40 0.75 176 29 1

5 6.3 4 1.58 172 93.5 3

6 2.3 3.8 0.6 94 48 3

7 53 4 1.33 172 91.8 3

8 4.6 2.7 1.67 210 72.4 1

9 12.8 7.3 1.73 160 17.4 3
10 12.5 15.2 0.82 160 17.8 3
11 53 3.8 1.4 94 48 2
12 3 3 1 210 78.6 2
13 6.1 2.4 2.5 210 54.5 1
14 5.1 4 1.28 172 63.8 2
15 6.1 38 1.6 94 35 1
16 4.6 4 1.15 172 70.8 2
181 2.9 38 0.76 94 50 3
182 21 39 0.54 176 26 1
183 6.1 5.5 1.11 210 26.2 1
184 4 2.5 1.6 89 1.1 1
185 11 23 0.48 316 99 3
186 35 2.8 1.25 42 11.6 1
187 11 20 0.55 121 69 3
188 10.7 18.3 0.58 215 12.8 3
189 3 3.8 0.8 94 54 2
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Table 3  Existing pillar stability prediction models
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Research on pillar stability prediction based on IDBO—-RF model

Xie Chenglong'*’, Huang Min'**, Gao Zhong'**, Li Dong'?**, Song Xianliang'*’, Wen Chen'*’
(1. State Key Laboratory of Comprehensive Utilization of Low-grade Refractory Gold Ores;
2. Zijin Mining Group Co., Ltd.; 3. Zijin (Changsha) Engineering Technology Co., Ltd.)

Abstract: To improve the accuracy of pillar stability prediction, an improved scarab optimization algorithm
(IDBO) is proposed to optimize the random forest (RF) classification prediction model. The improvement is based on
5 aspects: using PWLCM chaotic mapping to enhance the quality of the initial population; introducing Levy random
walk strategy in the rolling scarab position update to improve the global optimization ability of the algorithm; introducing
an adaptive boundary control factor to weigh the global search and local development ability of the algorithm, and using
a cosine-sine search strategy to improve the individual of the stealing scarab, enhancing its local search ability, and
executing an out-of-bound handling strategy based on chaotic factors to maintain population diversity throughout the
process; using benchmark functions for testing, which shows that the IDBO algorithm has stronger search ability and
robustness; utilizing the IDBO algorithm to optimize the number of RF trees and the minimum number of leaf nodes,
establishing the IDBO-RF pillar stability prediction model. Based on case analysis and comparison with existing models,
the prediction accuracy of the IDBO-RF model reaches 90 %, and its prediction performance and robustness are superior
to other models.

Keywords: pillar stability; stability prediction; improved scarab algorithm; random forest; global search; local
development ; prediction accuracy



