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Abstract: Aiming at the problem of low prediction accuracy of existing blasting vibration velocity prediction formulas in complex
ground environments, a BP neural network model based on improved grey wolf optimization (I-GWO) Algorithm was
proposed. The grey wolf algorithm was improved by changing the convergence factor function of the neural network to enhance
optimization accuracy, initializing the wolf pack position through chaotic mapping to accelerate solution speed, and dynamically
adjusting weights based on step size Euclidean distance to improve optimization efficiency. Based on the monitoring data of
blasting vibration velocity at the Lilou-Wuji Iron Mine, the F=GWO-BP model was established by selecting the blast center
distance, the maximum single-stage charge amount, and total charge amount as input parameters. The results show that the
convergence speed and accuracy of the -GWO-BP model are better than those of the GWO-BP model and BP model, and the
optimization effect is significant. The predicted values of the F-GWO-BP model are basically within the confidence band of the
measured values £0.08 cm/s, with an average absolute percentage error of 13.84 %. Its prediction performance is significantly
better than other prediction methods, and its prediction accuracy is high. The research results can provide some reference for
predicting the blasting vibration velocity in mines.

Key words: Blasting vibration velocity, BP neural network, Improved grey woll optimization algorithm, Predictive model.,

Prediction accuracy

* WrfE A H:2024-11-01
ELWA 10 H 7 E K E B &R0 H (2023 YFC2907202,2023 YFC2907404)
EE BN ARH(1990—) B WAL XA, TR, FENF SR LR TREEAREH T/, Email:691438329@ qq.com
BEESE R 1989, B, Wim 2K W+, S R AR, FZMNFRY TR LR . E-mail:1145233051@qqg.com



122 g B R 5 A

2025,45(10)

0 5l

Bl vk LA 200 R sk R SRR STk
V2N AT L AR A I A AT ke B 3 A R
P Slyxt JE LA 0 f L BRI R 3 LA T ik 1B X
P AR T AL R L 2 IR 2h R A R R 4 R
fif Wk S 3 A R 8 S S OR B RE T X X
T G AR b A A A T ™ O T R
P2 52 BN 5 A RIS BE Z M R LG W,
FLRIN B o3 A HLAT B RS B pE . Bk,
Bl 27 T00I A5 1 F 3 K /N B o3 A X A B 1 42 4 SR
AAEEE L.

A ] PN A0 sk ffF R 1) % A A 3 T v R
T 005 3 BT A5 ) A I 2 B S AR O R R
[INSERY /N WIS N B S N S SRR S /ASe
A, WIRFE R IR R s 0 (1 R B BB A0 DAY
e PR R DG A IR B0 W L B A A B v R T 3 m i
RN, FRE AR L A A R i R KON 5 ] X
LR ANRIEAT TEIED S, R R 2 3% 2 Fh N K 25
B R, HALRE A WA A AR TR R B 4
0k T T B O 4 TE TOU0 o e L A R A S 4 M
FH Bz EAE vk

UTAE SR, WL g ar ) IR H W ARt e R B A ik
(b BERE T, B2 F AT 12 L B R TR SR, Sy
R P Sh T TR B A T R R KT . HRTiE LA
= ) T R B IR 3 R A A SRR I ML
(SVM) \BP #1254 1 BR 2% 2] HL (ELMD | 38t 1% 57
B(GA) S R ZEH KT AN AR 55200 F
BEARZE A DAIS B 3 4 (4 BURDRS B . LR AR TE
Aib B3 0B A Ak ) R Ry 3 S5 A B T A )y T A7
TE—E B it 51 A MIRJALILT 25 #2
) JE T HEAR R B8 (SD I R AL (GWO) 56 X BP
s W g EAT AL . ST Bk 7E $8 R o B P RE S IR
B4 figt 23 18] (0 {5 B O 0 42 B 1 A 3 ok A A i A
A Hp [ Ok 5 Bh B vk TR R g . A iE— b 4R
T R AR SOOI B o LA ek 3 gk Y e e g
)l Ak I AR AL B DA b R fige L R R S T
Mg D4 R . P 8k - R4
R 11 S 0 A B st R I R R A FGWO-
BP #5803 55 At 75000 75 =X A7 X b, 0 E T A
DB B 5T 45 SR AT Ay i ik 3 Y T 4 A —

gaill®

EEN
1 I-GWO-BP & & & 3%

1.1 BP #ZM%

— it a2 N+ 4 A, Rumelhart. Hinton #l
Williams 5582 1 7 15 25 I ] f% 3 553k (87 #% BP 5%
PO I BEEUFE Bl T8 iR . BP M4 M4
SEA R )Z BRI )2 S )2 AR, AR AR R
R AE AR RN R 0 AL 45 . 1E AL 46 b, 2% 20 B0HE A
ARG RBOT G . A28 5 e R A, 15
Bl A5 R S A% R AR A AR S A 45 2R 1 0
(B 22 1] B 158 2 AT I ) A2 366 o 30 ok 8 R ASC A R 1) 1L
el SRR 2 it 22 I il iR 25 /N T R A
{H B 35 215 B A EARREL R I ZRE5 1, BP #f
22 W 28 A Ry — b 22 J2 T 5t J85% R A4 DX 2% 3 o 5 K Y
PREGEIGE NI E 2 A - f il R, HAM
S AR L PE B 06 R L 7E Ak B A DG n] e B
KRB PLH . SR, 2 A5 B A A7 7E — BE e, i 8
T | 2K 1 E 22 L B B A J I e A e A IR L
B | A A B AT H0H
1.2 IR EZE

H Mirjalili % 2 5 09 K AR AL 5L (GWO) &
DAARBE AR AT S v %) D ) 2 B 13 7 AR Sy R SR 1)
— PP AL B B AE TR N R, GWO
SRR SR A b R B A G BE DL R A AT Ry L
T A 4 BRI (2 B0 ) BEI AL £ 55 %%,
TR R S [ v B AL ™ 2R ROR , B — RO AL
— > AT BB R R o N R e 0 A AR A R AR =
e IARAE o TR 8RB 6 MR, ENTHA H L ny
FMERE A GURE A 1) B A0 X kB 3l . 7RI, o
AR 05 B 2 o AR LB AR B 6 AR A A B 1 A N 9
O H B B T Ik B A R E
GWO B KRR EE 1 Fs,

A
AR

5

>/§Y /&%

(a) FRHE




B E AT FGWO-BP 4 2 W %69 57 KR sk 3k sy A [J .47 e BF % 5 - 4, 2025,45(10). 123

(b) RREHUE

1 GWOHZETRE
Fig.1 Schematic of the GWO algorithm
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Fig.2 Variation curves of the convergence factor
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Fig.3 Schematic of the algorithm flow
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Table 1 Training set data

Gy S0/ jij(ﬁﬁﬁﬁ MR/ Rk S/
m A2 i/ kg kg (em/s)
1 295.9 222.5 2 250 0.551 1
2 266.5 177.5 3 000 1.462 5
3 321.5 260.0 1625 0.556 5
1 266.5 177.5 2 255 0.517 4
5 296.2 240.0 2 800 1.190 0
76 264.5 175.0 2 000 1.024 0
77 321.5 247.5 1625 0.624 2
78 321.0 245.0 1 875 0.606 7
79 293.9 240.0 2 800 0.531 3
80 264.5 175.0 2 000 1.023 4

F2 MWiKEHE
Table 2 Test set data

Gy PO/ ‘Fij(jﬁfﬁ BAEH /) RIRE
m 2 kg kg (cm/s)
1 269.5 177.5 3 000 0.786 1
2 276.6 177.5 2 255 0.615 3
3 289.7 175.0 2 000 0.670 3
4 357.8 245.0 1 875 0.551 6
5 330.3 175.0 2 000 0.698 6
6 351.2 247.5 1625 0.788 1
7 346.7 112.5 2 750 0.115 5
8 346.7 115.0 3 500 0.112 1
9 389.5 133.8 4 700 0.196 9
10 434.2 133.8 4 700 0.182 6
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