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Abstract

Unmanned aerial vehicle surveying technology is widely used in various aspects of surveying and map-
ping due to its obvious advantages such as high accuracy, high resolution, and high acquisition speed. In
the measurement project of the four inlets channels in Dongting Lake, relevant technologies were ap-
plied to land areas characterized by multi-level and high-density vegetation coverage such as farmland,
dense forests, reeds, and grasslands, and the observation accuracy was tested and analyzed. The results
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indicate that the accuracy meets relevant specification requirements. This paper obtained high-resolution
DOM and high-precision DEM data using drone aerial survey technology and produced DLG and other
products, which provided technical support for the onshore river channel measurement of the four inlets
systems in Dongting Lake.
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TABEWIVY K R AT AZZA, F G %, [l B EE Db, Bk, 3. BHAEZ RIK. ms A
Biw, JOHET, MBI E . B B R AL S GNSS FROWIMAAELL FoR: 1) WS TIEE A, %
AU EK R KIE 1000 4% km, FAESRMMARIIA S AIA BETE G 2) ARML XIS AT KBRSk, BT s
WA, ARG XECLRNE . B BLAAE 5 25 A, WIS LS I B AR A LLORAEE -

BEE S S BRI R, TANBIEAR LGRS S PR il 5 W) B A4z M
FAEDN 22 U ) 3N D5 T[]0 % BORANE R T AN B =S AN UR RN, ATSRIGE 20 R I ISR E
ST ANEBRBOCTEIL, ARG B0 Rz 8l . ASSCHEFT 1 R 2 DY 1 7K 2 R R 2 R AR A
BUTTINH AR = 20 HF 2 0 IE S AR S R I R = 8l 0 L AT R & 2 R I 257 i, iR BEWI DY 1
7K 4 R S 2 PR R T F S (3t 1 B STH

2. T AHUATAEAR
2.1, iR EER

ARFIHZ VRN RS, RN R R 5 HO T kAR SRE X 1F SR A =5
o ZHARMEAERRE, UANRTEAN AT TG, RS, AHRELINERS, 8E5Y, &7
FRAMG, IS RS REMERIRA AT, SRR YRR RAR S50t A s B .

BESHRBEEBIPY 7K R AEN TG T MO b3 A KR o, 75 23 F ST B B0 Fause PEIF I E AML R GE .
NEEEMUVEL R, ARKIESHEBRETFGIEH T CSE AR V100 BIEANL RS, #E V-CAMI100 =i
Bl V100 B ANUNTE B AR RE E B KT 6, TIEmpmBsE ., BIRHREmsE, s g B, 2ok
oo AR SR . SR AN R . SO AT, ST AT IR 90 min. WOL M SR AEA T kY
ZJiE 3 D2000 JEANL RS, #3, D-LIDAR2000 % H15 KAE %4 - D2000 JTEANLEL & 1 AN [F] B4 e O i
FEABA . METRTTSE), FHECAH 4 NMSZEITERI AL, PIHEEE R, MURHE . LiDAR BiH . Al ks
P L2 B R A, R AT RSN (B Rk 48 min [1], BARSELE 1,

Table 1. Aerial survey drone equipment parameters

= 1. U ANRESH

TANALS KA RSN RECEE SHTEE LIR=81SE B RE MWyl AR A%
®EVI00 E&#E  90min 8.5kg 18 m/s 1680 mm 6 % 20 km ESE
%5 D2000 ZjEE 48 min 2.8 kg 15m/s 495 x 442 x 279 mm 6 % 5 km JP
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1E S S B AR W AR V-CAMI100, HZH& 2 s,

Table 2. V-CAM100 equipment parameters
2. V-CAMI100 & &5

fuf B AP 5 FE A R HBBE Bk 24 IR AT R
V-CAMI00 SONYRXIRI  359x24mm 4200 J5(7952 x 5304)  35mm &  2cm@I50m  150~1500 m

D2000 T AMLEOEHEHLIE ] D-LIDAR2000 52 RHLEBOLHIL RS MO SOV ERD 24 77, XA
PR IM X, =BT O E 2 RN @ &, WA R K . L2809 3 Por.

Table 3. D-LiDAR2000 system parameters
= 3. D-LiDAR2000 RS %

WS FEf/em  Plmm  KCFIZMAS BEMISMAS miBUkpts/s  BEEEC WEEREEZ/em HER/g

D-LiDAR2000 5 905 70.4 4.5/77.2 240 3 +2 680

2.2. (TR TR

To AHUHLI R G0 & TAE = ZAFE2] [3]: Mo KM BTT. B, G sk S5, . 5
PERGE . REHE R AL HTI XML SN X KPR, SRa5IERE SR, s A& T7
Ry RIEHARZR, BEESR, WHEEEREALNE, FRINEREFREEZ . RS V100 REEREILNE
GHARRT, FTFABIIHES:, FRENIHC RS EIE . T EIRRER, FER BN REE. TR
ST VTHEZ. S ERRER, FEL AR, ER SR REE .

REHHE R AR B R AL BEAT Bt LA A, B R K ARl i Bt AR B
FE B 08 W X R W R B B o [RII X e AR S SR R Bt 1l an POS Bl S5 HEAT AR AL 2T, B ORI KA 1)
AR e B

3. SRS O EN = ey A
3.1. mB#R
FVEVY 7K ROAE A . RED . T, W5z 0, HAszi0F 1958 S D&)A T KL i TR ae

Figure 1. The complex terrain of the four inlets systems in Dongting Lake
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FR, RINIENTEEW R IEIE . 24 K, FAIVE = L0t TR SRR, B ORI X B vt 22 4 i
B 7 EZEMEM . JTRINIIY DK RATEN &, POV X Bt . 58 R0 7 KoK PEARAL TR EE . DY
FK R ER G BIR S 7 &l TR B2 X AR 2 ORI AN 52 S5 S 3 B S04

TABEWIVY K R AT A ZA, FER R %, [l B EE Db, Bk, 3. BHAEZ R, ms A
B, JoET, MBSOV E . WE 1 PR,

3.2. ImEsLiE

3.2.1. fuRfEl st
BB R, VRV AR AL IR T BRI I ER, SRR AR I% AL, JERA RTK EIRR% G = 5
IR FLRRI LA FERE E BR L JTIRE 145, ol i) 3 23 1 5% ) T B P I 50%,  IE SRR I 20 MR AR
F02m. BRIEFKHFEEART 45, BFREE/NT 2 R BHHT TS IR . SMESSiEInE 2 fiR.
AR R A« P B A e R 38 R RS B AN K o AR EANEIE TR, AbF ., BoR
B LUK TE AMLAES B — 3 B BE GIS RS, SORF B = 4 T B0 AORS v = R 2R IR . = 4 ST AT a5
PO AT RS, BT AR U T A, SCRFR MRS AR IR A 3 B S5 10 4D A1 =4 R A7~

3.2.2. MIEBAEE(ELTH

ARUFME AT, MR AT . HLEROE S & F EAR VL TE S HOR TR bR fil R [4]:

1) BUEERIHERAFB R ma B ESEER, EH A s mBERIREE 025m DN, Sa%EADT 1 bk
SO KIEESR, TR AL 2 2 RO 5% 1) 28 5 ) R

2) POS %4 fif 5 A H IE (Inertial Explore) 3K {147, MR E5C AU , BB IS IS, AFEE M ERE.
IMU ZHRES . B3, BB, FATowE BTt

3) Mz EIEEHE S POS B TR G AL EE, AR Ry ALFR N las B8 X 2 SCfF . NGOG R IR R . MiE e
fF, WERGRLSH. Lhr RIS

4) REBIRHATRER A R A FE P AT T I DRI A, R AR R e A S I S R
PRAIE 2 0 o =

5) Mz 4rdERH LiDAR 360 HAFHEAT , $EBUFEHU 25 2 o SRUE BRHTH] A5 25 25 FER A2 1:5000 7K T8 HFZ I e 75K

Figure 2. Route planning and implementation of aerial photography field work

2. AR AR KA IR L

P A R AR, SR B A . GNSS RTK 45 DURE B n 7 CHEAT [RIRE FEAT I A o A AT iU 2k
WL MM ARKID LA AR B DO AT, B 537040 TR SRR (5] 3 20t i O A BRI 1)
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Figure 3. Checkpoint deployment

3 wESHR

IK BRI T

490

DOI: 10.12677/jwrr.2023.125053


https://doi.org/10.12677/jwrr.2023.125053

FE AU 5 A A e 381 DY 11 738 00 v Sy 2

33. BEST O

KA EHREAPIE LIDAR FEMEZIME, KA. RTK PIRESS S 2 B 5 A =, K 15 5
ARSI SR T, YEEHCPIRSE; B A Bl S0 S BT, e E . &4 5K 4 8%
FoF AL E S g i .

Table 4. DOM and detection point plane position accuracy statistics (Unit: m)

% 4.DOM 5N FEABHESIT B4: m

Ju <0.5 (0.5~1.0] >1.0 max R iRz
P =g 1387 355 218
1.506 +0.381
HArk 70.8% 18.1% 11.1%

o NALHLEEDOM S der I i~ 1t v B 55 72 O3 A
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Figure 4. Distribution of poor plane position between DOM and detection points

& 4. DOM 5N SR ERE ST

MEIRTTLUE B i fr BAA I 70% R0 SORS FEAEAE 0.5 m LA, FiRZEN+0.381 m, FEAH 2 T AT
HAEP= MR BR . A ORKERZE N 1.506 m, &7, FBAFLE T 0 SRt s (be an 3k, &
E S LAy SUESR

Bl LIDAR i, DR a0 2 F 0 0 T R fO3EAT a5 = SR e X b, R S HE o W Se it
LI 5 5 5.

Table 5. Point cloud elevation accuracy distribution statistics (Unit: m)

F5 RoEBESMRIT B4 m
HKAY Y <0.1 (0.1~0.25] (0.25~0.5] >0.5 [/ ON: KR iR 2

‘ A 11,495 5164 941 29

IR FE ML 0.757
HrEL 65.2% 29.3% 3.2% 5.3%

+0.131

N ‘ 2% 4255 3048 798 14

fe PR —0.933
Bt 52.4% 37.6% 9.8% 0.2%

DOI: 10.12677/jwrr.2023.125053 491 KBTI


https://doi.org/10.12677/jwrr.2023.125053

6 NATUSLINE A AE ] Je i DY 1 Y] 00 v g 1z P

Rz TR ZE A
9000 - 8442 25
8000 -
7000 -
6000 -

5000 A

BEM

4000 A
3000 A
2000 A

1000 A ,
ol o .
<-0.3 [-0.3~-0.2] (-0.2~-0.1] (-0.1~0] (0~0.1] (0.1~0.2] (0.2~0.3] >0.3
R#E/m

Figure 5. Distribution of point cloud elevation error
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FTEIHh
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1) TN LI T it = 2 s phodi>R4E, FIH] DOM 5 DEM Rl & b7 R 2 il s 1 1
VRS L .

2) MBI HLAIGE S IR AR BRI R R REUR, 75 SRR R UG BITE XL K BH G I B A e 1) B
THREs HUBHOC T IA TR EEEIT R £, A RR R 1SR mRe, IR R A TR v T R

3) MARSEREIGA A . D XRS et R EEAIERIN TR S EER, W MR S HOR BT EOR AT RT IR
T, B AR m AR RCR

4) A RTI f R T B KT TN A Y R R R, R B U RCR H % T P v
Bt A 7 2 Al

FEORFREARAG L . S AL ARML R L = s 10 5 A BB AR 55 T I 5 4R Sk — P IR T . EEER I
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AT REEEHE. @ P Pr MO MR SRR R, Oy BRI Rz, ARl
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