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Application of UAV Airborne Lidar in Geological
Surveying and Engineering Surveying

Jinsong Sun, Zhifeng Li, Weiyong Bian, Bin Shi, Changchun Liu
Liaoning Geology and Mineral Survey Institute Co., Ltd., Shenyang, Liaoning 110031

Abstract: UAV airborne lidar has been widely used in many fields, among which geological surveying and engineering
surveying are the most common applications. Airborne lidar has the advantages of high precision and high resolution. It can
accurately and accurately identify the geological environment of the exploration area, and can provide reliable assistance for
the collection of relevant geographic information. The UAV is equipped with a lidar module, a surveying and mapping camera,
and a high-precision inertial navigation module, etc., to form an integrated surveying and mapping system, which can realize
high-precision processing and reconstruction of ground survey 3D data and scene effects, which is of great significance to
surveying and mapping. This paper focuses on the application of UAV airborne lidar in geological surveying and engineering
surveying, and introduces the UAV airborne lidar system in detail to better understand its application in geological surveying
and engineering surveying.

Keywords: Unmanned aerial vehicle; Airborne lidar; Geological surveying and mapping; Engineering surveying

e NHUHLARHOE B 5 R e XS B 2 DA K T/ )
JrA FEARFE BRI SC,  — I mLEEOL R IA &R
SR AEBETINE, AP EEAER], — 5T &
GANA T . RGBT, n] DX B 2

JERGIEY, M 3D LR bs, S et LE ATy
A, BRLAR I A8, TANHLEBOL IS RGN
Mo 2y . TR A G R, N T X RGN
KA, AT B T RGN

ZR BB AE B HEAT ST BN . AL, HLEEOL E A
i 1T LRI P A B AR LK i R S LA B AR 45
X % i BRSSP AR S A SHEAT IR A0« R A il o

fEE®IA: Wz (1968—9), F, 3, 1991 4 B\
FHREHFEAY, ITFEHRT FRAERARTENT,
TTFWMEA, EERTAEN, KAFHFNETE,

—. EANMBHAE T A X NEFEGTR

TENHUHLEHOE R R G H AT E 80 2 R T 35
MZT5 T, R GE0 BAAR 2 LA BAR SCHOR NN ik,
XA A T, AT LUSE N B AR R
JrRIEIE B

(—) HLEHOEHRIE RS

PLEBOLTIB RS, KEhr, FALIEEM . 35

11



@ Universe
Scientific Publishing

AR Ry — PR IEAT R, X b 50 225 DX 3PN ) H O
A DL SRS NS, BRI THER HIE R s, T
MR M2 P58 RGO RE B, ] LS bR 73 Ht 1 3
FAFE, T BN G e 0 I 2 i B B, IF T
DAL ST A GBSy b A S 4 Ak mT e 356
B 7EBACGPS LR AR SCF; T, MLEBOLTER 5
RGPPSR, b BT 2 DA S TR 4 vh A AR Y
PRI B AL

(=) RGN

5 HAb b FRIN 2 R GEAR LR 5 , TCANHLEEOE
Tk R BA TANASHE . 25 B s HLAM PR 0%
TR R RS ARG T DL N LSS e ey, )
GRS PN A R M SRR A, AT AR I 2 A D3 A T S
e, Wiz, Kl USRS v 7 X za 5L
ORGE, ATIERE R 22 R R/ M. & RESE
B 3 A I B3 Y A Sy T ) b AR R SRR AR
T2 . TR SR AR RO 27, S e 2 g
P g I FH AR . At R ELA 4 1 15 A R A
H T H LB E R G, AT DI AR BE AR TAE A
D TTAER, BRTTAER), e TR,
(=) R
WHENOLT, BT ARG AT, IR
PR DA R F 3k S e e, AT IR A WESE . SRR I 2k
IR SR K= 4 6 FE v wa = K 2/ 211U NN (51 £ 2 UL ETp 1B
s FeEE, ATRARI A e . W Rl Ll H
PRI AR IR TR A 5 LR . BORTR S TR R 5
LAEIRIEAME, HEAENBARRZA, WA
Byiz I, WO Ik B G RRlBOsEMm R 5k
th, fHRRE, MESEERGNEE, %07 R
HAr(m BATR BRI BARIE RS, S5 62038 iy 4% |
FTLAHIE RS ) RRE o pl SR R ) G 22 221 E BB
BHPEDR, R INA R B bR, KRG
Ii] b 3R A SRR o L SIS U 5 ok e AR B AR T
P, MR (i T A T HERf E SR, B AT 00 B3 A e
R 2

Z. TANNBER AT L ERN LS TREMNEH
rI Rz A

TAWH BT IR RS, fEHme: . TR
R ELA R TG BL AN R Bk, ARHE XL NS i 72453
T, LA — e R I R N R R, Ok
PR K B BETr 151 5

(—) =4EBoHH

AR EE RS TR R IR RS

R

12

FHR FE A A I R S AR D T B G O
EEORHOC A . SRR LA S I AR I
ISP T BEFR RO EE . PR IR A A, XTI 2 fR R
(RS T BE 4R (M T S fR e IR BORZE 5 B GPS 2 T i,
C R R AL G B i A R, AT R L e g
P, BERE XTI AR ST =M Bl
P T AR BOCECT MDA AL

(=) FHER

B S R, ZEOREI N, R A —E B
AL, DM LR B AR S i 5 B AR A oL, R
INECSEH R B2 RGO AT AT AR ER, O TR R AR
P N TSR A B S S B AT DA B TR
FRMEE . MR A S B LA R A ARG . R
PR DIRESFJT R T-% B, FABSEAOAR, 5ot
WA RS, XA 52 5y AR A N A AT St Y Bt
SIS ST R G BTN 2 (5 B Sh B, et e A B
2 AR SR s TR . TR B TARER LRSS

(=) REGHH

ST SOA BB, O RGARI MR 55 FhonHE T,
M PEATIERE, BRI TS o 4% L S
T AL TRECEF 5 LU ARE T L BRE RS Y
MRAET HYEy, FET SOAM RS, I LR
WO, mE RSN LTS A bs, ARG
MatT . RGNS IRARL S L R B O e e, RS
IEBERAR S5 .

(19 Hodhspidb B

BIPLEGHOL T IR B E TR R R vp, ml LA
WRAE ZZEAVEE , LR POSEUE . JRUIA A 2 B0 LA X
MG . ONSS A, WP RAn AR B4 T 78 /013
ihe M BRI B, B SEM B HLAR POSKUE, HiAR A
MR WU VLRC . B A B AR vp U A e 2

AP AF IO, NORAIE R 44 8 = 4E A bR — 2L, P
TRUEB R b 2

() BdlabsE, SBA

i ab B FE R, AT ORI IR B9 HON SO0 it
ks ok, HAMRE KL, WARRENIX SCME, f58)
CHC R AL BRAR A, A5 O KE 52 f e 4. POS B HiE fift
BBF, AR Inertial Explorer JEAT AN PR, . 7] [A] B 52 81
XFINS, GNSS S AR SCHHE AL AL B, $2 At ok BE A
fFR, n, BEEL. MEUSEEFE RS, FIH CoPre
J s TRAL AR POS HIUH RO GRS R 17 Rl & i 5
I B G5, AR AR AR R =, BRI A
BB T AP, R R AR



(7)) Bl

BEXS LIRS O 2R AR PR, AT LSS A B
HEAT AL, BRI B B X Bl A
AAMIRIRR, RT3 T Sl 07 R AR 2 B T A T Rk
GYES, RS = AR RS R R . BT X S DA e
AR, TGRS AR LA SRR S AT 1 >
B, HOFCit N

OrIn, A BRI AR T Y, IR X e A S
AR B AL, B ARSI R L F B,
B S m DL St/ NI AR E S RO TR . A R
R, S T B = AE AR AR IATRR , B B e e
B SCfF . Bm, Bmia . SRR CHUIRE A CASS
Ak, SRR,

(&) Bk Xt

B RO AR O AR A RS EXT I,
I A 2 AR TR DB I A A AR S A R
SEEPEIY TR RV M e TRIIE A, AR o0 AR
DI L DX LA R BRI S, i B RTK S ) 8l 25 20 A
MZDEAR, USRS, W REREMA,
IEECRE T, AP M s, Az, &
—FRIVEEME T, B AR s . miRRE . P
RS AL G BN, 2 0T 5 25 R R E 4
TEMIEAN o

PLEGHOC T R G, 7T LA TR A B39 AR 1 )
ARG, NASCHU IS | TR R A IO v A
V6 T E N R Y R (A1 O 1 O T RV A 7 = Rl
JE, P TARRCR . AU, S ieh, fk
IO AR X, HLEHOL E A R G AT LLUAAE O
TRNBIEH, BEAEXZ DI A (MBI | MU TR
i, BRI EA S AP A, D TR
B — IR S TR ROE T TARA PP, —
75T A LIRS JHE S50 TR 1 rp ] REAEAE Y b B2 A B AR
AR, Sy TR RO RBOHEBES %, HERER A0 AE
il b, A B TR S8 A, R e R A TR B A o A

@ Universe
Scientific Publishing
Lt

=, TANBHABLRGEBEESN

bR b, TANHEHOCE IR RS, & —Fhprlfg
B g, RIS R . SRR R, T
IR AT B AT A AT, IR b S0 22 P 25 an
. AR LA R R HAAE BN A, DL = R BR R ) )y
XEHE, DA S%, N, ENEOLH
IRFAR G HAhE B AR DL ARG AR S A, B4
PR — 2 B R R B, A M I 42 1 B Ay
WG G, BB R R R R (R ELAR A
AR, WX AR EREHTRE S . TR EE ) 4E,
PR EOR, WM R NI R, A g
AR R AT RS R A R,

M. &RiE

Zi TR, TANWLEHOEE K R G A AR & e
I BT E e, ARG B BN R R Zs 1], fERAR
AW R ORISR TSR, gty
Hu 25 B DA S TR R B A, K Sl R e, T
DL ARG TR e R M 55 S AL B s ke i Bl 2% . — 7
TS TAEN RSy, BRARTAESR:, —J7 i nT DA% J&
SR, PEEIIRSHERE, $Em TAERCR. IenT Ligy
BrIWi il , TTANHLEHOCTE R RGEEA BN &6
S Liip=e

B2k

[L43  TTABMLEHOE B A e il 25 5 T AR I
FRA R FIBIFSE (). IO, 2020, 40 (6): 1126-1131.

[2] SRR AL TR I - ARAE K E 3] b 2
iz RS 0] A 48, 2020 (8) : 214-215.

312, Jr . TN T A 7E™ L ]
gerPi R AR (). h E A Jmad i, 2021 (22): 141-142

[4)BERERR, oAl . O ML T A TE L X HE )
xR FHBFFE 0] NS s, 2021 (15) : 16-17

[S]HS 75 4 . SBT3 O TR A R 7E TR
s ] B SE R4, 2019 (30) : 37-38.

13



