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Abstract

The research on mining failure depth of flooris of great significance to the risk assessment of wa-
ter inrush in coal mines. With the rise of scientific calculation, it is more and more common to
study the failure depth of floor by statistical methods. Based on the previous research results, this
paper systematically combs the principle of regression analysis, support vector machine, grey
prediction and BP neural network and their application in the determination of failure depth of
floor, and looks forward to the research direction of statistical methods of failure depth of floor. It
points out that with the development of computer technology, the determination of failure depth
of floor will be more diversified and accurate. In the future, multi method fusion analysis based on
machine learning is one of the main methods to study the mining failure depth of floor.
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Figure 1. Support vector regression model
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Figure 2.Insensitive loss function I,
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Figure 3. Structure of multilayer BP neural network

El 3. %= BP #HEMELEHE

DOI: 10.12677/ag.2020.107057 582 HOBRBL2ERT


https://doi.org/10.12677/ag.2020.107057

w5

BP LK S ST R, B TS SO TR0, FEAE T MR, M4
W T WA, DV S F R . 19N T IR A58 5 — AN R 55 £ 0B 6 AR,
FERNER, f(x)=x, 0=0: {EREEMERES, f(x)=1/(1+e™).

U 2 A L B0 T LS 90 o 3R (16) RS (L7) A

bl = f (Zn;wjia? —91.] (16)
¢ = f{zp:vjibjk—riJ 17)

R bl —FF R | ML IO K AR n——NERE TG wi—— N Z A
AT RS EH ] METTIAUE alj( —— 5 | MR ANSE IO LT kK MERRRIN: 6—FR S 2
9 MAITTRE; o —HES | ML IO kK DMEEARRE I p & EME TG vi—
PR 256 j M n 2 ES t MHEbUE; r——iHES | Mo BiE .
FH 20(18) mT LA 4 th 1R 227 5 L E SRAE N AW I SRk 202 75 45 o A it
E:ii(yjk—c'j‘)z/Z (18)

k=1 j=1

R m——GREARNEG g—— LT Y ——38 § AN AR TR K AMREAR R A
TEVRZE S AL R R, R IR 22t 2(19) A3 (20) K £3

dik :(yik_cik)f,(l-li() (19)

) ={q vji-dik]f’(s'j‘) (20)

Reb: g HHATEANEG RS | MR K MR IR IE 152 A
MM €, s BB | AN TR T 85 kAR AR IR IF i 2 A

S IR AR IE 22 X A 6% 2, A SRIUR IR L, A TR AR A5 0 4 B b
HEAT A, B R R 1) AR (22) 1 5

AV =a-df-bf; An=a-df (21)
Aw; = B-el oy A =€ (22)
Rb: o, p—23FH, Ha>0, B>1, KEIEEKIBUEAMBEEHH ARS8 5t ie i

HE4E R

BP 2 M 24 ML &35 S IR BTk 2 —, ZSEEIEM R B AT PR S s I . R 2 2 F e
BP M2 X 2% HEAT ARSI R E TN 7 T REAT TR T, BUAS T RERIBTFUSCR . T/ 171K 9 s A 5™
ROKZMG], FeT BP MMM T AR REEFIIR, I T AR, 38 TR Sl 4 RilE
KRR AT SR . OO SR [ 18R IRARCR BN BN IR B2 R B HEAT T SR & 0, JF A2 R 46 7 ik 3 ST
TR IR LT SRR, X b b 1R SRNME . PR S AL SEIIME . e T (1915 M AROR S
AU BP #2824, 157 PCA-GWO-BP #1428 W 2% A5 Y Tl I 2 AR BB IR L, I 55 FLAd F00 05 3%
BEATXSLE, SERIEWIHZAR AR 22/ HER L o

3. &t
PR JEAR RV JEE (v f A 52 B R — AN B S A TR S SRR, 2 5 1 A PRI 9 A e P il

DOI: 10.12677/ag.2020.107057 583 HOBRBL2ERT


https://doi.org/10.12677/ag.2020.107057

dREI %

b RHE R G SR B S TRAR R R L ) H TR EAT 1R, SR 45

1) BEE LT 5 R R, A GE it 2707 ik SEELRE T2 IR AR T P52 P TN B Ak g — il
HEFE

2) [AEHT. SCFFRENL. KEH . BP M2 48 & H il £ AR IR FEIEFE b e HT LR 4t
Tk BT, SCRFRENN BP MM N Z, SORMEOHER, (HitFE PRI EBL (b
H b RETRIMS D, HIFER R, RSB .

3) IRMCRENIR IR BRI E H BT IE 8135 2 oofe, FEaitl, BB AR, FETHLEs o ST AR A
¥ 22 T3 Rl B 0 W A AR R BB IR TR E 1 52 [ 6 SR

HE&mHE

BB T 2019 FEmEE HARREYT I E K H (KJ2019ZD11);  [H 5 | AR HE 41 E 5 H (No.
41977253).
SEEk

[1]  RIRBL, SCEA. BORGEIEFITERIVR A AR TT R[], BHE SR, 2011, 29(35): 3.
[21 e BRSEHEA BRI TR AR S 50 5[], B4R, 2019, 44(1): 1-9.

[3]1 fRFE, PMNEE, JUEE, % &R E/K SRR SR IE T2 A 0 5 BUERLI]. A 7135 TR AR,
2012, 31(8): 1698-1704.

[4] S, k25, A%, 5. KR T2 RBCR IR GR E# A ) 2 /R 0). R 5 224 TR, 2017,
34(3): 452-458.

[5] AW, &, bR, & BT EE A M R AR BN TR B T [I]. Kk 1FE, 2017, 49(6): 92-95.

[6] WET, fRARd, DRME, 5 RIHIEARBIRRETHE A RS [J]. SR 54, 2013, 38(S2): 299-303.

[71 Z/Nd, XN, SR, 2T 2 o M R R T 7T [3]. (AR R B, 2015(8): 148-150.

[8] BRZE Y. JERARBHIRVER BE 7S A s 2 v Pl g B [ 3], 5 = 77%, 2014, 35(11): 3323-3330.

[O] GKMRGE. BRFEE AR R B 2 Ju AR 2 it A B[] BT, 2018, 23(1): 92-95.

[10] BT, HSHE, XIZ60¢, 25, M2 MR IR B T #) GRA-FOA-SVR R[], R ERHT IS, 2018, 13(3): 247-252.
[11] MNHESR, TRGERE, RN, 5. RACR S SRR R B R BUERF R[], S50 FK, 2010, 15(5): 38-41.

[12] &k, £8, HHTE, & 5T GA-SVM IKEFM T IRRBIAR R HT[I]. BRI, 2017, 36(6): 7-9.
[13] =HE EF GM(0,n) Akt TR AS B fr 44 36 00 K% 8 SN (3], H IR, 2019, 45(6): 38-42+101.

[14] FKSCIR, B, 5K, & BT IREICHE T E0Ee I AR B SRR S T3], 4% 244k, 2015, 40(S1): 53-59.

[15] i, FALW, EHb, 5 ST KO RGEIG YR AR R B IR ], 67007t 571 %, 2015, 35(6):
63-67.

[16] T/MS. LT3 B A& IR ZK FI[D]: [t 22008 50]. F & &R RBHE KRS, 2008,

[17] T8, ik, T, . 2T BP #HE M4 IR R IR B TRIN[I]. S %4k, 2009, 34(6): 731-736.

[18] FRSCEE, A, XSwgrh. 2R Rah SR BN R T E A 2 g k0], o El 2 Rk 2E 253, 2003, 13(3):
37-40+84.

[19] Hiteds, Fkaeisk, i, & FT GWO B PCA-BP #4415 2 AR I B P AL [3]. /L 98 57
¥, 2020, 40(2): 88-93.

DOI: 10.12677/ag.2020.107057 584 HOBRBL2ERT


https://doi.org/10.12677/ag.2020.107057

	Research on Statistical Methods of Mining Failure Depth of Floor
	Abstract
	Keywords
	底板采动破坏深度统计学方法研究
	摘  要
	关键词
	1. 引言
	2. 底板采动破坏深度确定的统计学方法
	2.1. 回归分析
	2.2. 支持向量机
	2.3. 灰色预测
	2.4. BP神经网络

	3. 结论
	基金项目
	参考文献

