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Abstract

In order to deal with the problem of difficulty in predicting the height of the “collapse zone” and the
“water conduction fracture zone” (the two zones) in the process of coal mining, the height predic-
tion model of the two zones was established based on the random forest algorithm, and the predic-
tion model of the height of the two belts was established by taking into account the influence of
various complex geological structures, rock formations, mining thickness, mining depth and other
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factors, and using the advantages of the random forest algorithm itself (Bagging self-sampling and
random selection of features) and the advantages of good noise resistance and automatic selection
of important features. The results show that the average prediction R? of the model is 0.8704, and
the “strong explanatory ability” (0.8 < R < 0.9) can provide a reliable basis for engineering practice,
and the random forest algorithm has strong robustness and accuracy compared with traditional
methods such as linear regression and KNN.
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Figure 1. Flow chart
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Figure 2. Total flow chart
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Figure 3. Evaluation results
[ 3. FENER

4. L5 RE
4.1. &g

79 it e L TN 2 977 YO TR Stk (B AR O, IR 5 60%~70%) /K Sl (S /K R IR A G,
5%-~10%) K R BEATB, A TA ™ 24, EE%e . ACNBEIRKFIEVIN, —J7 o fr A%
U (MARLRE AR RE 7T, AT ARG HESZHE 3t SR S 2 IR RS 6 D) &R s R0 M RE NS 8 RE42 30 S B TR 30T 31
BRIUAR, PUBERE JJ5i; T Bagging ML + HRAERENLIERIILSS T A% RIFIZARES; 55—TJrim, BiW
AT HE R RVPAG 45 R e Ak BIHURACR, JHL TG tirik, Wi TRESSIHR.

42. RE

B BENLARMR S O 8 B BONSRR TN GE 11, ZE T 0k, PREBBENLARME S HAb R4
(U BENLARAR IR 4E K XGBoost. CatBoost 2¢), #IFHFEHLAR R SLIL AL 34 LK Boosting 25532
S RS, T TIPERE s 5T FP R 2 T 732 (0 LSTMY S 3T R aok 2 v 1 v 2 i P58 0 2
TR, b0 A R TR AR 1A RO 5 2 7R IR0 Hh B R e X gk s A &
(FER R?>0.9 [ f); MRAMKSETF R IRA ARG, A (LA S0 B 2 O B8, KA 7 b T 52
PR BEAT Ll SIS 5 R A

&5k

[1]1 SLEXN, B, XM, & JETEE IR 5 DI B 80 0 sl Tl [J/OL]. Hb 5 RrZk: 1-18.
https://doi.org/10.13745/j.esf.sf.2025.4.66, 2025-06-28.

[21 AU Hlas: BRI PEEORBE I 5 SBLD]: [t 2001830, Jbat: JERtlsse K2, 2019.

DOI: 10.12677/me.2025.135096 860 ol TAE


https://doi.org/10.12677/me.2025.135096
https://doi.org/10.13745/j.esf.sf.2025.4.66

ZFRR, HFRK

(3]
[4]

(5]
(6]

(7]

SRS, Wi, EBRIE. T RENURMARHIEIE R RIAQ]. MR AR (T 4AR), 2014, 44(1): 137-141.

XPE, AESRIR, AT, 55 IR X HLS SOREAR DAL IR BEAT LR AR T ¢ 55 5 RV [I]. BHERAR S T
&, 2025, 25(15): 6220-6229.

ZE 5 ul, xJBRE. BT XGBoost HIRHEIEFR L[], 1815 %4k, 2019, 40(10): 101-108.

HEME, HIER, FORMk, % HLEEOL R IR BIE S8 2 2] Sk I AR AR E AR Al DA R AL RS P VAN —— 3%
T KNN. XGBoost 5 RF % )z i 5[], db#ol R, 2025, 54(2): 34-44, 50.

BE %, ZHE. NEWBRA SR JUE 25 R MR [J]. KRB S5, 2007(5): 363-365.

DOI: 10.12677/me.2025.135096 861 ol TAE


https://doi.org/10.12677/me.2025.135096

	随机森林算法在覆岩两带预测中的应用
	摘  要
	关键词
	Application of Random Forest Algorithm in the Prediction of Overburden and Two Zones
	Abstract
	Keywords
	1. 引言
	研究意义与背景

	2. 随机森林算法的原理及优势
	2.1. 机器学习的原理
	2.2. 随机森林的原理
	2.3. 随机森林的优势
	2.3.1. 非线性建模能力优秀
	2.3.2. 对噪声和异常值的鲁棒性
	2.3.3. 自动特征选择和处理高维特征
	2.3.4. 较好的泛化能力与较低的过拟合风险(通过Bagging)
	2.3.5. 能够处理混合数据类型

	2.4. 对比与总结

	3. 预测模型建立
	3.1. 主要流程
	3.2. 模型评价
	3.2.1. 决定系数(R2)
	3.2.2. 性能判断标准
	3.2.3. 评价结果


	4. 结论与展望
	4.1. 结论
	4.2. 展望

	参考文献

