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Research on the Application of 3D Laser Scanning Technology in Urban Spatial Mapping

YUAN Xiaoyan
Anhui Yunya Fangcun Geographic Information Technology Co., Ltd., Ningguo, Anhui, 242300, China

Abstract: The high-density and complex characteristics of urban space require higher surveying accuracy and efficiency. 3D laser
scanning technology, relying on the advantages of non-contact and high-density point cloud acquisition, has opened up a new
technological path for urban surveying and mapping. Starting from the technical processes of data collection, point cloud registration
and filtering, coordinate transformation, etc., this paper summarizes typical applications such as urban terrain surveying, building
information extraction, 3D modeling, and urban renewal. In terms of the lack of multi-source data collaboration, limited operations in
complex environments, and slow results updates, methods such as integrating multi-source surveying and mapping data, improving
point cloud processing accuracy, improving complex environment operation plans, and promoting dynamic results updates are
proposed to provide reference for upgrading urban spatial surveying and mapping technology.

Keywords: 3D laser scanning; urban spatial surveying and mapping; 3D modeling; calculating accuracy

515 1 ZHERE IR S == B A A
Il T 2 DI 22 s R S e DA R B B Rt A ZHEBOCHAT B A B0 R P, 3@ e

feBti) i (N RTK M EAE SR F XAFAEF B Jehko AR BB I 1) 22 B0 AR AL 22 R T S A
AU TAERCRAREE G . 4RO AR ER IO IR B EAR AUNEERS, A5G /KF M B ADIIIME R A5 H
N, AT B H ARt T BLPRELS B = AR AR, bR [ =4EAsbR o FEEECT & T Ay Jystb i e L WA
FESR T R A A b R B I 2 L 3 - T 24k, ks s RGP, AR SRR RS G
T R G B RN VS AR 29 e - R Bl A AN ot i ] R ARG R i B R L AT I
FEI T 2 PP HLIK R R RS 25 (A5 BoRAR MR 2R, (EURARML AR 2ol i R R B B RG
B, BT 2 B ) B R, A O A 2y A SLAM HORBEATIESEREE, A ETE GPS M58 N LAE;
FZE AR IR AT REM T, FERFRCHERTE. R RGUE S T8I E MR IR G PR MLEE

SR R FH 37 SR AN SR E TR AZRI G FAF GEARKHEE 1 PR .

Copyright © 2026 by authors and Viser Technology Pte. Ltd. 57



@ VISER

Wi gk LRI - 2026 3% 3
Urban Construction and Planning.2026, 3(3)

i

E

g

—e— MM EX —e— X

PREEE R

—o— RN —o— HLARKL

B 1 ZHERCCIMT aRREHEX

WA AR RAHIE . EH. TG B b
TR, HER SR BUEATEER & . LSRN
2277 SNANREI A SL T & L TR A aRIL . R AR 2
(IR o = RSO B 10 L P A5 338 i 2 1) 45 S PRI 3R
HT R 1 8 15 A PR BR T 45 Rk JE = RIE AT R T4
Pt 5 REIRI , SR A [ ) T e R SRR
DL BB WA T S R, AT A5 = 4E R0 4
FOA H JER () B el R R R A TR R R T 5

2 ZHEFCERME T = RSN EIELIES
Rtz

2.1 ZHHCLIMBIERES R TRI

A58 T 23 [ 3 AR D A B 3 e P 32 1R 2R
J7 5% . Mt [ g AT HE & T RYSLI . RER SRS 4 H
I B RS RESRI, ol (A B — R il 72 15m BLNfR
IFES&E. HENAAHM RS SLAM SIR1ET GPS 31
BN ESSREE, EE TN RE. MTPESER. P8
ARG AT LORHE B E B REAT RVE L PRE . 276
P TR b B 5 B 500 A 4% ) i R SE L Bl kv 1) — b,
PRGN P R — e lAE Sem LA, SREETT
RN IE B B H AR T (1 SRR . 0 R
Yo < A5 R B AR T A 1 2 BEAT F N, S RSO R
A AR T S 1T 32 3 2 SR R B MR 7 K, K 7
AR A T B O P 3 S B 7R S Al B T B WAL
i DR, SOk AT L2 32 & (] B 45 2 b i A, (U

58

i ELAE B DRI SRR ST 194 0 HER NI
AN FE AR 2 (6] A~V 4, o e 7 e AR AT LASE vy
MR, ERSHEREEEEE R LT A, bR
A MV 2242 R 25 B A1) R B il SR FH 3 SRl SR W B

2.2 RoBE. TERS IR

Lz BEHE SR AEAS [ 3k B0 T 6 3RS 1 8E St
— B [F AR F o ISR R SRR R I — A
HETT 1%, " B A R AR L A I AN T A 2 R R, I
TR HMNAR RS, RN SNBSS 2 L.
X3 T R L IR R AL S I SN A, K EE
ICP i = FCHESEIE IR 4 5 2 M EE B R R G HoR T DL
H ffp- R S R P E R F  Bk LAJe BHE A 5 T £ 1) R
FEBCAE R ILAR R P AEARS TCAEAR 25 5 7T AR 2 32 i
SIGH L DL K B HE R R SR, A BCHERT B A ARFAE R VL T BR
# GPS {5 Eok4 IR AL LAl v, RSTCHER Brlid ik
PAAARIB N ZE o R THRAERG BT P31 DXl & &
RGP AR, PN T2 s e T 7 1) e BC v T DA
PR L A R R E I - 2l I HE IS T R R 22 AR
), P4 RSP 22 RN 220l s AL AT A A, 7T
PAAT R b I B PR ¥

PEPAE R KR AR AR R o s B
EANEEL Oie paN LIRS Al e VRS I O SR P as €
WA G BEE  ARDE BT TR 2 ST IR 2
T7ide Gt UER P AR BE B 0 AT S BR R L AT BLE

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



ol ek SR - 2026 453% 4533
Urban Construction and Planning.2026, 3(3)

@* VISER

PRGN 7, AR FH A3 A% P9 /S SUBUBME >R 58
R SE R o ARIEI T AT A . AT RS R H bR
I, AT LA AR U B TR R X 4 ms IR R
HTHI RO BhAS AR o AL BREE AT ECHE 5 10 A AR AL bR
RGBT G — A RRAELE, 75 B A Fds il hOoR A 46t
SR, W I B R L 5 B A R S B 4 B A
B R e 4 77 o

3 =M AERN T ENGFEE
N A

3.1 Witz 5 KL G R it B L

WK H G R B2 B X F . BRE 2%
Rl R S 4RO R G0 LB I B AR I 80k
B 052, KT IRTT O BB Rt P ) DX i
EERZFNE . SRR T TR AL, SR T
WA =R R . MRS BF, I RE X7 =
PRI SGHAT SO I 7 RS 45 AR, MR P
HiR 2N 0.026m, AL R EL SR ZEHR T 0.5 K. iz AR
SXof AT A 7 i DX 3 1 b T A A AR AT S R pR A, mT DL
AR 1) B4 380 L S P b T e R o 2R R R G mT ATE
TG EPREERECS 2, BCA B SR G AT KR GUE T,
RO R AN RN, HF R B 1 E SR BUR T3 e
b3 (1 BB AR AR A B R OE P T R
AT 18 55 B0 LUK T UATRAAE 23 BT DA S X A K B ik
K TE R BN . HR ST SRR B A s B A
J5R R R SVEARSE B o H A IRIBIF 7E AR TR VR FE 2 3] I 4 06)
MR X o], SRR E B AR, 7E
I T A 2 A RE 00 T B

3.2 WHETNMEEME SR

SRS ST T 225 i T30 T ST SO PR T AR A A
SUAEBOCHE T A B SL I A AR LAME S, TTEI A
FURRAE AR BRI TT DL SRE . &0 2 IH 5 Ah
T4 T i 2 A Gl & U vk H SRR FE AR B R i aR
WA S B AT SRS SE AR i B, — O R AR )
DA 250 52 f Z SR AL T N 2 o AR 55 2= i T DL B4 A5 3
HESUIRIECIER 2R, AR LT, R ] DA T AR AT Se it
TE 77 SR SR A, = 4B F 3 T DR A B fl ) 7
X EESTIUR AT IE %, A 1B AR BETHR AL HERA 1 J LT R it
HEAA 2 A5 S B IURIRS 5 A2 ph A 2 2 B TR B A
FEREN . LTS SR P2 5, FBgan
SR T LAAS B 5E BRRRAE X S MR A R S A I AT v
Sy BRI A BN S =P RS SR
AR, S RHEE T DA S KR, #BEARA

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

AP AR . B AT, Mo B SE B
H SIS AF R PR SCRGI . $h 458 3 E 25 TR A

3.3 WmZ#HRBME ST ERIEA

AR 1) S I T s ) 2 ) e B B AR R
R AT LA = A PR A T, P SRR A R A 31 RS
IR AR « P FTHOCARE B 58 i _E 3R 225 18] — 444k
R, R R IR B TR, AR
JERTLUAE] 0.016m. (AR 2R BT 2R 2 rp, = A
ROE TR A HUE B RS B R ER RSk, 5
B ks i DL S A IR AR, BRZTCRIHME, THER
JUATTRIRR, B AR SNE S B AR = 4R 5t . = ZERIRY Y
TPHEER AR R N TR SR v SRR =
T AT CAfRT AL, S SRS = 2 R B A B R 419

R 1 ZHRCCIIREEORAR N RS SHEEEIT

B35 HirE K REAE bR
MR N2 HaRERRK i 1% 22 0.026m
FE2 A LT i i =X LR ZE 0.011m
=Y L ) BRI 0.016m
AT E TN+ i AL FTENE JEE 25K

AR (Y NP 2 o R P A R s AR I BILAE Y
AT IRYEBEBEAT 2 (R, AT LUK H AT
ML BIT LA B 3k 7K AR UL S5 37 S5 SR MM S HF o 72 = R R AN
VBRI HE R L, P A SRR ST IR 0[RS TR A P BB A%
oK, A RE IR B T B A Y s AT RO Ml o AR
S 1A e L O B 2R A DT S R AR

3.4 W EHMSERTENENH

IR T SET I H 2 B g S SR AR 3 T 3 ] i DA
FERE AR 518 2 15 0L . BB HORTE Lk 8
B AR R o 2 e b R 22 BOR s T = 235
JEAARE R [F) 23 e AALASURE S5 e i e R, e PR
BBV m BN A s, R oA R ) 2
Ry GEYRTI SR R AR BT AR A6 WSO ¥ 7T 52 (19 508
H R 2 (A 2 S SLAM 33 R S8 AT LAE A GPS
EE IR R EIE B RREAT 4 RS
LRI J 30 T ST PR ME R A G 1) R BRI K SE R T
B, AFAEERIRE AR RRAN S Sk nl . = 4EROCIT T
AT 2 Hh i 75 20 ) = AR A8, ) M 7 3 8000 0 3l
BN ERBATI A RIE . EZIRNX SOEE T, =4
Bt AT LARIE S 22 U BB, 7 1t
DUk TARE R e v S it SRR o iy SR I H s 281k 2RI
2 PR SIS T, SO S A R SRR L Bod b PR
HRPE T 2R

59



@f’ VISER

Wi gk LRI - 2026 3% 3
Urban Construction and Planning.2026, 3(3)

4 ZHEFSCRARRET S AL N F AL SR B

4.1 EEZRNEHERS SHEIRE

LT 65 LA B2 5 AR o T R B
{ER R Y D, T AR R M HAR 2 2B AR R
RIPR o 2 3t B[R]0 22 35 AR AT BADRGHE RO IR | iy 2 P
MR B, IRBILHEANG H . B fha R 2 AL
LGRS — . BEERTT B8t
I 25 Y58 e 25 AR i 5 10 S SR A A FR A 122 A )
— AN EE T 1 PRI T3 S BRI A
PEESR UL B 15 DL 5 B2 HER AT 6 1 AR Ffi DU
i, PREEEE e B LU RiE 4.

4.2 TARCZHELEBESNEHREE

Rz AR R R 0 TR L R T B A £ I 4 PR A T
FERE o OIS SR FH S w68 IO [ V1 9 2% f1) e 2 DL O A 7Y
R LA BV JEOR Z RbR € K S5 5 A2 R 2 I3 T 7 5t T 8

RZEA] LIS SR 0.012m, HAL S ICP Bks 425 7 80%.

FMRIINR, RS E T A2 Bk L e, b
TG HIIEBT LA EORAIZ A RE T AR EGREL5E 3 H L
ALFIEFR, B NN o T8 R FE ) L 26
PERER SR RN ER AR R, U S A HEE
R, BOAERZE BT LU SARAY ) LRSI A 1Y

4.3 SR H IR TR 75 =

T IAE RS S AT R i

M o AL SRS AT 5 B 1 0 e L ATt S L, ORAIE

Hodls B R IL BB HE R 2R, R 21 G 45 1075 2RI
AR5 AR BOCRK e 2 E R RS B3R =4
B, WE SR SR RAEBAE S LT H
RE SRR (7 o 15 SN 2R T« BRI 4 55 5 2 5
A0 A R B A P A B T B o N UL SR AL T DA A ey e
Bt T B R PR 19485 RS kB 37 152 B 1] 73 A1
Xof T T e A5 RN I ) GPS A7 SR 1), AT DA H
SLAM H ARG I 2 5.0 4 & 5 V) 5 s -

60

4.4 HEHNLRREFUNBESNSER

W2 1 SR AR R AE TS R BT LA R = g Bl
S = YRR RN TR R R DL e e T A
AR R\ SO 2 (8] 28 51 Fl 4 Ry ME— FR IR A AR 25 6 1)
59T LA R xR ) = 4 3 A 3 AT L 4 L R R
WA . SIS TR, W] LR E R EEE 2 ah
BT RHAT ARG I, T B AN R B4 05 2 B SR
LR AR OL, CRAUEIN 25 i SR A RS o SRR 1945
THATRASR B 23 G586 75 2, 0 A8 A5 B 11 X 4l B A3
AN, TR I DX ISR AR, AT ORAE R )
5 S PERARR B I AR

5 518

SHROCHREA R T BA S SRR e
RAESERE R, IR R ORI T 2 AN 22 B AR B 2 . A
Hi T PRI 222 B R SR BAR N, A= 4t ER A% 2438 T 5
H, B1E#E 296 BRI TEBAR N E . BTN H
AR Z R EAR R . BRI BNE R R B E X =
ANFER . ERE SLAM FR . IR S) S A EE L
B2 G AR &, = 4B 78 3R 11 2 Rl
25 TP R R 23 R 3 KR 1 By« BRRBR R e | R R R S
(75 1) I JE o A AR I T 45 SR IR BERL &, AR K
W AS AL TR 1 R AR S

[&%E3CH#]

[L]V 78 5 3 7 3 | 30 T 2 8] — fk k= 48 5 B A A R[]
%8 BE 9 77,2025,11(11):113-116.
RIEEWFE=ZSFLAMBEALELTHNE. HHNE
FE Rz L [3]. A A A 7 14, 2025(19):155-157.
[B1Z it THR, B R £ EQ@_EHLEHERT A
5| R M 7 B & o g R R [J].90 4 3 47,2024(2):187-190.
& E/: RBRIE, &, Wik, EREEMA, ML TE
Wi, AR, BABEREBRAFTLEFRECGIEEL L, ##
KA AN TR,

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



