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Research on Rapid Acceptance Technology of
Underground Mine Blasting based on 3D Laser Scanning
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Abstract; Measurement acceptance plays a crucial supervisory and guiding role in mining engineering. However,
traditional blasting acceptance processes and methods in underground mines are insufficient to meet modern produc-
tion needs and affect the efficiency and quality of underground mining. To address this issue, the Yanqgianshan Iron
Mine —213 m level roadway was studied to explore a new measurement and acceptance method based on a high-pre-
cision laser SLAM ( Simultaneous Localization and Mapping) algorithm. By obtaining point cloud data of the roadway

before and after underground mine excavation,the foundation for subsequent data analysis and processing was estab-
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lished. In the data processing phase, methods such as point cloud denoising, ICP ( Tterative Closest Point) registra-

tion, point cloud segmentation, and slicing were employed to create comprehensive measurement and acceptance

processes for underground mining engineering. Point cloud denoising effectively removes noise and enhances data pu-

rity and credibility. The ICP registration method ensures precise alignment of point clouds through iterative optimiza-

tion, maintaining high data consistency. Point cloud segmentation and slicing techniques offer practical solutions for

accurately calculating irregular explosion volumes. The research results demonstrate that this high-precision laser

SLAM measurement acceptance method improves work quality and efficiency. It ensures construction quality in un-

derground mining and provides critical technical support for optimizing underground blasting designs.
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Fig. 4 Data collection for on-site blast rock pile of underground mines
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Fig. 5 Results of roadway fitting
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Fig. 6 Point Cloud Registration Process
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Fig. 8 Results of blast rock pile segmentation

3.2 BEFURENEEERITE

VIR B2 i R e e — A il O ) |t
UL R #AE Ao 300 e b T W R T A T AR,
ARG K R 2 R R R BUR A BA R, B
IRRFEANT -

() =Yl R G5 m )& s =8, LA h 1Y
] SR = B Sy H O s A8 B R i AR, 15
B n KPR mU R S H,n=H/h; S, = {D(x,
y,z)lx,yeR" ,z=(i/n)H,ie[0,n]},

() YT s = B B 5 = >R JH AU a) F T i #8 R
X BRANELF I = ) AT R, 15 B0 E 00 1 R
=YV Z 0T .

G)itE Y R AR Vs = U HEF 2 s,
AT S s om A SR YR AR A A

1 m-1
A = —
i 2 JZ{)

X Yj

Xt Vi

KA, O 8= 1R A0 56 B 0 A8 JE ] R A T
Bl vy, WS s YR IMEIEZ0IE P, =(ie[0,n])
BT P = (e [0,m]) fAts ;i A Y R %5
J RS =Y R MR Z I TS 5 50 h B Y)
A1,

(4)HHAEE R AT R THR A, B,
T LIAHERY) R Al A, B S = BAARFL,
3.3 MW RHREURAEARENA

KHC+ +iEF, 5T PCL1.8.1 + VTKS. 0.0
Tk T MU0 P8 2F Rk Ul R 4, L4 R T R AR
R AR A e SR T MR RICR R &, JT AR AL
TR RN et S st



a2t 1

HRE A ik, A2 A 4

HLT = AERHOCI LN B AR PR I AR

197

HABCHESF IR, EEIREA LUT JL)5 I -

(1) izl : EZDIRESEAE 51 2 I3 A4 Al
b X AU 4 5 2 BE AT AR B BRI
DAy I R ARG R AR A R B T R R
RS R 4

(2) by el 75 2 a5 A L S R T
icp sz BC R SERE b, T Rk T B 8 3 07 SR |
FUBSEOR = AL AR S | B il T
7% \Delaunay 3D S35 b4 il 1) S A2 DI BE

(3) VAR5 i AR - 7 3t T A A il v R A

(BRSSP

AR L, o g 3 R A7 3 T AU (A B A P 5
T

HEUE RGN R, Q8 BRI K]
9 PR B 2 B R B TR AT LBk - 213 m
K- 8# AR ARIE A AN R s BT A
gy icp BCAECUTE 9 Frai) , B % HEHE = 09 58 2 8
P EA T 0 0 T A B S T R M SR T
PRGBS Bl 4 DR T H 30 A (I8 10 o)
MR RAT 5 B TSR

LTSRS

]

(I R S TEa 6 TR
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Fig. 10  Volume calculation of blast rock pile
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