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Tab. 1 The comprehensive comparison of methods for extracting structural planes from 3D laser point clouds

X L &4 LR i R 1%
AR FBRRE . BANTE JEF R, BT 251
FriEHR 7 R TN GAniE.
e e AT
T mthfe GPU. YIZRFIHERR I B 75 v i fie
R CPU H3E4T IS e VISR HESR I B FR e
GPU.
VIFERERLEN . BT, RS A . FE BERHERE . mYERREHE S Z IR S R
A ff R RIS B BRRE R )5 8 U JURTREAE, IR 5 AR B2 56 27, e DA 1) 1 o TR U e e S A
EAIREIER, HENATESHRIE. X IR AR AR LEATH ", ASFIF- 2 e 2 5 000
B, 7% CUDA (Compute Unified Device
T35 & e B, FFIREAF CloudCompare B A SZF . Architecture) FABE, B SC4H MB~4 GB, X

DU EOR

[ Py =480 (TLS) TREMN Rz L
BN, (HIA TRV W EREE. S iR,
HERZE . FIERRE R 0 R 29, ARG TR
R AE DL 2 B 2 T TARERR K.

AW FC LA VU T R Ah 7K 5 RE F ik 4R~ A
TFE#4E, KF FARO Focus =45 E AR 4E
AR E =, #KFE CloudCompare #47% H sl 45 14
R A AL F R FE - 3B % b RANSAC 5 XA K
FIEW R s BIRCR, 4L ISODATA FE2KE 58 ik
SRS, UESOZIRAR PR RN AR
TR B 512 HACR, Al ot N TARFEA R
Trictt—ER 2. ERERTIIRFE.

1 2AEHE 4R EERRE L

H
1.1 ZHREmEORRIE

S YEROC R RIT ' A BE 5 2 18] E A7 SE B
EARAE R I D, BAA TR SRR, i, s

PR 5 S A YA GBI T o FE PR T 2055
Skt S AR W AS 1, IR EAR RO IR G
SERPE B ARS, PUTIRtEREIL T, EH TR
FEVEV. o FHA Al A2 V238 i A 0 A -5 e 1 AH
ALz REES, I EAS FE A oK g, S IE Tk
PE BORE AR A B 5 o B A P RO G TR 52 K-
K508 ) £ B A e R SR K THT AL AR A , P Jd e AL b6
AR XK LN A B A Dy L 2 RS v TR A LA IS
K =45z (Point Cloud) .

AWK 1% FARO Focus #HA 38 = 4 %
HHERICRE R =, WRERBOLHEI, HDR [F
HAENL, BEHLLY Skg, (- TIERE I KIEEEH)
TRVHE N WEE 48 1%, 7T [FIESRECE & = 4EAL bR, 4L
S O 2 4 S s AR N T, =
BB s SO SR S M T AR (AR, RS 8 4
iR AB DR . NN 22 v L, R 25 R TR e
ARSI Y WO TEAE T
1.2 REBIERISAE

BERHRT AR RE i, MR T “HiuE R SR



DLA- e i P K R - M T 3 RE SR ™ IR

207, BAARRRALWE 1 Fs.

R SEEL

| BUmEE R REEORALGNE) B SRR SRR (AR T |

e P O R B

SHGRE BRI Tamm) b SAEROL SHORBAR IR H] b Sl

S5 M T

R

| EFULE e T s M e ARG

| ST AR ] DOV K A 2900 ] PR BHG S ) R |

B 1 ARSI AR RIEE

Fig.1 The workflow of rock mass structural planes extraction
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Fig.5 The comprehensive analysis of the sensitivity of parameters in regional growth algorithm
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Fig.9 The diagram of advantage-based structural clustering
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Research on Intelligent Identification and Extraction of Rock Mass Structura
Surfaces Based on 3D Laser Scanning
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Chuanxing',ZHENG Junkai?

(1.Survey company, China Energy Engineering Group Guangxi Electric Power Design Institute
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Engineering,Hohai University,Nanjing 210024, China)

Abstract: [ Objective 1 Three-dimensional laser scanning technology provides a new approach for the
non-contact acquisition of rock mass discontinuity information. This study analyzes the engineering adaptability
of different point cloud segmentation algorithms in rock mass discontinuity extraction, and provides technical
workflows and solutions for the intelligent identification and extraction of engineering rock mass discontinuities.
[ Methods] This study relies on the exploratory adit project of Yulin Pumped Storage Power Station in Guangxi
and adopts a FARO Focus high-precision 3D laser scanner to acquire point cloud data of adit walls. The
performances of the RANSAC algorithm and region-growing algorithm for single-plane extraction of rock mass
discontinuities are systematically compared, and the parameter sensitivity of both algorithms is analyzed. Taking
the PCA normal vector of each structural plane as the clustering unit, the ISODATA adaptive clustering
algorithm is introduced to classify the preferred discontinuity sets of rock masses. [Results] (\)When processing
complex rock mass point clouds relying on a global mathematical fitting mechanism, the RANSAC algorithm
tends to generate numerous scattered isolated noise points. It also suffers from high redundancy in iterative
calculation and poor overall extraction performance. @) The region-growing algorithm makes full use of the
spatial connectivity and local geometric features of point clouds to effectively suppress discrete noise and avoid
random iterative computation. It greatly improves the processing efficiency of massive high-density point cloud
data. ® The intelligent identification and extraction technology for rock discontinuities can rapidly acquire
massive orientation data of structural planes in batches and overcome many drawbacks of manual measurement.
Meanwhile, the ISODATA algorithm can accurately identify dominant structural planes. [ Conclusions] Field
engineering measurements verify that the structural plane orientations extracted by the region-growing algorithm
are highly reliable, with the error is within 2°  compared with manual field measurements. Combined with the
ISODATA algorithm, the method can accurately classify primary and secondary structural planes. This combined
algorithm enables efficient intelligent identification of rock discontinuities and analysis of dominant
discontinuity sets, and bears prominent practical value for engineering applications.
Keywords: 3d laser scanning; rock mass structural plane; region growing algorithm; RANSAC; intelligent
identification
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