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Application of Ground-Based 3D Laser Scanning in Road Engineering Surveying
Bang Luo Jianfeng Chen
Jiangxi Provincial Institute of Geographic Information and Monitoring

[Abstract] Ground—based 3D laser scanning technology, with its high precision, high automation, high speed,
and large area measurement advantages, has been widely applied in road engineering surveying. However, this
technology still faces challenges such as high complexity in data processing, restrictions on scanning
environments, and high instrument costs in practical applications. This paper proposes development strategies
such as improving scanning speed and accuracy, intelligent data processing and analysis, and integrating multiple
measurement technologies to overcome the limitations of existing technology and improve the precision and
efficiency of road engineering surveying. By continuously improving and innovating ground—based 3D laser
scanning technology, it will provide more comprehensive, accurate, and reliable data support for the planning,
design, and construction of roads, driving further development of road engineering surveying technology.

[Key words] ground—based 3D laser scanning; road engineering; surveying; Application

515 I A [ B A o I

HBTEeH 7T HORA 1.062024 F
(ISSND: 2630-4732 / (HFPEFI)5): 561GLO01

BT ROk AR B4R I 1)
RIS, 14

T8 Bk TAR RIS B IS i RGN E B Gy, JMS T 22, nl DAHER A & 4 0S5 B i 2 T (R s
TR AR Bt WTAIRY . (RSEER T
REMZ2 T 283 AR, A LA 2 H 3 B 22 5K . IR,
Mt = BRI BOR DAL RRS L o AR A s 155
PLH, FEIEH TR 2 R B 12 SEAR o i BoRIE S
B R SHROC K U 5, PR IR 7 2R 1 14
S YEAAFREOE, BRI 2 | T R BRI 2 . BB 2
HEAR T I A TARSR A T AT SE B S R

1 A = 4EHE R B AR R R =

L Ut i = 4EBOCHHH AR R 2

b ] = EFOCI RS — P a2t (K4 8 3 i AL AR
TR, H AR R B T HOL I B E 3 R SHBO LIk i 5 5 o X
SEA5 SRR AR Tl R A 08 A, W T LR R R R A7 S

1A BB C A TR H K 2 B 2, RERS R0 T BRSO K i RO
I AN 33486 471 B, AT AR B 65— 43 1 s RO T4 Rl AP 2 1]
FARSAARR o QRSO AT A6 67 B CU R0, JU)mT DA T AR 48k,
BT B 1 R AE 2R AR R T LB = 4EARAR. IX
— RN B SCREE R, T AR, TR = ZE AL bR AR
K PEE 11, 9 e BRI = 2 AR 25 8] 7 A4 3t 1 M S p) o B A
Mo = ZEBOCH BRI B, A HES) TR HAR A,
NBAT TR T — i ) 2 o) et R 05 7K

L 24 i = ZE B AR K4

Mo =EBOCH AR RS RS mESh. mER,
R HIR I 5 35 22 I e, 2 2 AT 2 sk ) — I i Bk -
P BCARRENE PR SR IR ) 2 T F) = o A b b, ELESCHR s

88 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Geological and Mineral Surveying and Mapping

&) 25
B 7He%E T HeNRA 1.062024 4
YERM. | FIS (ISSND: 2630-4732 / (FHETIS): 561GLO0L

B P, R R FE A SR, O JE ) = 4 AN 2 [ A3 A
FRAI T AT AR R SR  HLK, ShE = EROE TR EOR I B 3h ik
RS, BB R VAT EAN T, KRS T AR
ZHIBIN, IF T HE REM SRR R B, BRI
SRR &, W SRIE L E B A =g S, K
HARTE T ILA R . Ba, i = 4RO TR RO R AR R
SO 7 =X, 85 T A% ST 7 2 DR B A v 7 A 43R 25 R A
IR, 5 B T 52 4% TR AR 40 45 40 PR 00 B o X S i A 45 b TG
SRR EORTE B AT R T TR IR, Tk i
SCHIERA S TR A0 TSR, i S ) R RS TR
HIBARSCHE

2 ME =LA AR R TN A PRI

2. LiE B 222

M = 4E WO R AR TE B M 22 RIS B B
BOAEFH o 33 ) P 2% AR o) 38 3 B ) 3 b T AT A THT A1 34,
A CASRE R RS . S R I = e AR AR A . X IR A LS
TE R T ) TR 2, S B0 T 3 79 ) ) P AR AR 3 A A 5
AL o 3 T SRBU ) = 4 55 = 80, nT LB I Ll i 58 Ab B
BRA A B T R Y (DEM) AN = M A AR 78 (DTM) , Al 7% T
FERRLRI . oA TR 4t 7 ems . TEEME R . FIH
IX AR B T AR AT DA A T B 2R BT, A B A T
FRE T, A oK PR JEE Hh /> 05 TRE &, BRI TAERCA . BhAL,
BT = O R IR R R MR B, 8 vT LA T B R
RIHEKE T A AR e M T 5, TE R TR e A AN m] 5
PR AR

2. 208 P 5 e 2

HOTH = 4B RO B R TE M B 232t T —Fh Rk,
FEB ISR T T A5 GE 3 B R I 25 7V, A {30 & . GPS
M2, EARRRE SR IR 1Y) 23 W) A7 B A5 IS, (HI0 2 3 R ALK,
H e CAEREC it VR Am T LARTE 2 . TR T = 4RO
AR, R AR S5 8] Py %o T B 2R 1) S5 A i AT . AT
T, KB B ) =4S w5 i S SRR TR Rt
FRRIAMT, BT UL E SRR ARLE . SOEARE. 5. BE RS asi
Fr RN E  TURS S MBS MHESE R, KR T TLE
AEERACEN TR R ZE TP BEME S, v DAL IE )
SUERERURIAE 2, NI IR R v SR AR AL AT R A a2
Fio Bn, FIFHSRIUOAREE (S S, 0T LI R IR HEbRZE AL
B ) R AP BRE Y S B ) S AL E AN LTS B,
AT DAL AR TE 7% 22 4 B (VA R, B2 el BB AT e Ak

2. 3pFIEM 2%

TEREE TAR A, M = 40 R A5 R L 35,
BONRETEM S iR AR —, BEIERIEE 4%, M5, t£4
PRI 255 7 230 LA S BT B N S0 AT . B R B . T Hb TR =
PEFOGREER BE 8 X BEIE P B HEAT DUIE = R, FREL
R TR . HETO . BETH SOOI =4k S s . it &l
) iz AR, AT DA SRR IE I TR . RE, TR

s . PR SCS AL, A RS I ) SRR X E
YT REE T i LA TR B B R S . B, BB
BTG S, 7T CAOCAC BE S AT V25 48 B e v, i D B T P e
Fze Ay FIFREE = 4R, mT DUSSHDUREAE P A RE A L R
Wt R, 1R IEE 2T EtE . ok, Hhim =4
WOLHEREOARIE T DL TR T8 AR T M 0, et 22 #4465t b oy
BT, T I RS 25 0 A T e %, o bETE 22 A PP Al A4k fe it
AR

2. ATE PR T WS I

T = 4 WO A R AR T A T B U v o T ) A P L
FAME . TGRS AR IR T, 2 B B 0. PR R 3R AE 1
W, B G ETRE ABEARTY. RG IR E, ik
HETE . Avh O B2, BARGESIREGE A &, HE%
A, ELXE LSEI T T8 B A T o B FH M TR = 4 BOE R
A, JURT DAKHE AT RO % B R, SREUIS A T =
Yt = H I S s O B HE AR LG X 2 b, T BARE BT R
PRI MPIRE & AT RSB TES4L, HE pE IARTE =4k T 41
PR BT SR AR AT S, T8 PR A B0 1) AT DA R 40 1 %
FR A BEIR VO, TN B PR A T A 3, i) g e 1k ) R4 R 4R A2 11
Kilo BRAb, K B A R S s = 4SO R RS A, i
A CASRIRTE SR T 0 E BN RS A R . I YRR O RRAL
BATRE E MRS, 2 AT B SRR AR 28, 7T CASERT
B WGE B AT BN A, — BRI R H AT, Kb P A&, A
T SRR IS SR 2 418 s

SHE=#4#EtAREERIENSPHRES
RE

3. 1Hb T = 40 R 72 B TR b i PR

T = 4B R R 18 % TRE 2 Hh SR R I
FIPE A, (HOTH IR — R AR B S i 2 s A B 2
P o HBTH = 4EROC AR HOR B8 PR SR AR i B 1) il = B3,
BRI R B AL BIGB R SR TR, ke K
B &, R EAUE IR R AR AR T AR s SR . k4L,
BRAE S mBARA A B KRB A MTIRE R, FELL X
M PSS TR . [FIR, BT R A R P R R 1 5
Wi, SE R = e R AL T T U A 2 A RO AT R
HEHFE 1% — RIS 2= 3 AL S 7, AR BT L
BRSBTS SA . HK, SRR
il — KB . HiM = 4E ORI E AR E RIS A B w1
BUR, W R B MR Ve S B A R X
TR PP A ARSI o O T R ORACHE R HERA MEAD P S, S5 ZETE
R R I PR R 2R, R RT BRI A 0 R A e e A AN
A, KRB BRI )5, (R A E R S T 1%
FORTEIE % TAZM 2z 4t R o B AT, moks i i = 4k 3
SRR shEE T E 2 B o0, BAER Y R
SFHHFEREMT SN XTI T8 B TR L 1 A
B, 1517 2 o/ N B T REME DLRH 5] NAZH A AR

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 89



Geological and Mineral Surveying and Mapping

&) 25
B 7He%E T HeNRA 1.062024 4
YERM. | FIS (ISSND: 2630-4732 / (FHETIS): 561GLO0L

3. QM T = WO R L TE i AR D2 v i i a3

3. 2. 1w I L ARG 2

W5 R A HOR AT 25 A G, M I = 24 WO G
FR P RE I AE AN TSR T, Lm0 B 35 A B A 1 4 B ARG
FE RN i o 21T, i Y = 4EBOL GRS C 2 RENS SC LA

P T R R, JF L RO T BUA B2 K Z0) - ROR,

BEEWOCMIEEEAR . FPURAEEAR . B SIEAREE— 5
R, FARANS B B RS B A B ST ) R o e
FE TR FE ) = 41K R T e, I 45 b T = 4B e
5 AR i v 11 566 P T PR S v A 003 B = 4R,
KUEHR T8 B TREM 2 R R A i 5 B A, 3 B R
Bib. NRAGEB IR TN, R FER ILEREE
TR 2B 5 U % 8 A W v B, A48 = 4 A i e 1) SR B
R . XK REFIGHE T = 40 AR E R TE
T TR Z N, RIE R TR MR &t dw.
FRP AR AL T o s () B SR

3. 2. 28 Be AL IR AL BN 4 AT

W, . R TG S AR A B A RN 4 A ok
TERBkAL, Pk, BRI B Bk B A R 3 b R T
LT = 4E B AR R R EE M. £K, N TR ML
A ) VIR ) SRR B S = B0 R BRI A
TERCE A fE . B B S . BEetbi s o %
BaL orEl FOHE . 1B SOhRES RIS ARRIL, LI R G S s
HH 0 B Bl A A A, AR O M AR N T A ER B T A A ]
A NI i 1 B N 7 X TS R 5 NI o et | B g 71
K 2, S i B ) SRR (A2 AN 3], BT DL R AT
AR (0 DA 2RI R, ST (i TR AS IR BB AS I TR0
ARG, B, 88 B S S AR AT R RE AT, T DL B
BB R E (N5, TERL DIFREE) , VPAiE A8 M R, T
KRBT, TR TR ST R . H, i X s %
b B 28 R S R SRR, T DL Bl AR RO B 0 = 4R RS R
S EAE RS, LPLE R R A R R

3. 2. MBI ERA

R T = 4E WO AR E R B MR 55, (R7E S2RR B
F A TS AR AT AL — 5 SR BR A, 9] dn FE AR A 78 5 [X 5k« 7K T SRR Ak 2R
BT, ot T S AR B T R 2 B O T e i —

MR A AR, AR = 4E0n R B = e E 5
by B AR (VB ORI R, TR P B I A T T 5 1) = o4 U i o
&M, ¥k TR SN RS (GNSS) 5 =4BoHfdg 4,
A CASEELF A 2 A R M 5 Ao R 56 5 10, 2 780 s B ai
(023 18] 2 20 L 5 W PE ST R 48 (INS) 5 = 4Rt i 45 &,
AL DA SR SR HE A B I R AL, 3 S S B 1 B AR
FE I BB B R 5 S 4EEO A S5 &, v DASEI S
RGN EAMNE, BERE T S S S E SR, IG5 T R
BIUTAR ). BE 2RSSR EE RN RE, 24,
% BT Z2 I ARG = 4RI B R 15 2 S I AL &, TR R
Insese. HEHG. BhA&RIE R =4 s B,

4 HE5RIF

Hi T = 4 O S B R 78 T B TRR I 42 b N, D
TAERERI . oA TR T ik AR A SR
B ZEAR B T 5 IG5 — LBk, (2 BE 5 B AR 1R Wk 25 A
BT, FAEE M TARMZ R RS A AT . Rk, Hhiim =4k
FeHEEANG WG PE ARG R . B e A B3 A AN 43
BT AR SE A2 Fll S AR I 7 1) i e o XK — 2D 4R il i T
TR 25 (5 3R ARG B, S i TR RO A B (R S0 i 4 T
TR R AT S R A SR

[5% 3Cik]

(LIMRRAT HE = EHOL R BOR A H TR 15
FILJ). TR A %,2023,8(20):222-224.

I8 X, 0| F 4 i H Z ARt AHEAREEE TA
I 45 v oy i ] LJ]. 8 & A 61 3$,2020,(1 7):58—59.

RIEFLAM. TEML P X THE = EHOCEHBE AN N
Fl oA 0] 7 A € 4 J8,2019,(13):160-161.

(417 %, ¥ /AN Z Ot 40 BOR 72 38 16 T A2 4 o g
FLIT. /N A ok A8 38 5 AL 4] F1),2018(05):114-115.

[5]% = =.38 % TA2 M % 77 @ 89 2 A A3 3 (00 F /A &
A 32 5 AL (T4 1),2017,(12):157-158.

EE BT

FHR1991——), F 8k, L8 4 F M TAKF, PR IR,
ML TAR,

541458 (1992-), B i3k, i B B EM TA, K5, B2 TA2)7,
BRIy e Me AR,

920 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



