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Solid-state LiDAR sensor technology and bathymetry application of UAV

Xu Mengxi' Lu Yunyang® Tan Xiaoshan® Shi Jianqiang'
(1. Nanjing Institute of Technology,Nanjing 211167, China; 2. Nanjing Automation Institute of Water Conservancy and
Hydrology, Ministry of Water Resources, Nanjing 210012, China)
Abstract; The technology of measuring water depth and underwater terrain with solid-state laser radar sensor is a new
measurement method developed in recent years. The solid-state LIDAR sensor technology, as well as their application
status and development prospect ol water depth measurement, underwater and land integrated topographical surveying
in offshore, reels and inland rivers/lakes/reservoirs are reviewed and introduced. This paper [irst introduces the
propagation characteristics ol light waves in water and rellection characteristics ol light waves on water surlace, and the
bathymetry principle ol dual-[requency LiDAR (light detection and ranging) based on UAV (unmanned aerial vehicle).
Then, the present typical airborne LiDAR bathymetry ( ALB) systems and UAV-mounted solid-state LiDAR
bathymetry systems are reviewed. Finally, the technical dilliculties in measuring application o[ UAV-mounted LiDAR
bathymetry system are summarized and analyzed, in addition, the development prospect ol solid-state LiDAR
bathymetry technology and its application are pointed out.
Keywords: airborne LiDAR system; solid-state LiDAR sensor; unmanned aerial vehicle; water depth measurement;

underwater topographical surveying
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KEBAG W LA I &2 L 3F W] 4 BB Bk T g &/ 3D %,
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K 532 nm, KAEZEFERE 1 >1. 5 Secchi Depth, S A1  IR
10~20 m, f IR 40 m, BV Ik b & S 4558 20 kHz( 38
W 7 D s 38 AR (cross-track) 73 A H 2R 70 Hz (7]
HEa A WD, 3 R B = 15, 8 W & R 0T (inertial
measurement unit, IMU, i & GPS Hil PPK XKL AR %S
BT /AN G EE 0. 057, iR 0. 2°, EDGE™ ZR 4 AU
T R RN B2 K 3% 3 L Y T L e T I A B P9 R O
WWE . W, EE R Oahu 5 82058 BN K 3 OABUR
KREEAL 5 m WKEKED, RAPEKHEIL AN DIT
matrice 600pro(—aK7NH1 752 T8 AL, TR IR B T £ kK
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SEILT LAELR S 4y BT 3R 34 S %F it (9 Sk /A B /TP RS |
KR ARIE G/ A /B ©15 em Y TE S B B 4
B, #F 732 E A E L £ (Colorado) M Ay /K 2K T
I A R A

2) B | Riegl /v &) BathyCopter % % 2R F 45 —
2B MR BE 1 B AL LIDAR B %5, L8R 2 7K R i) &
TANBAWRE ORI AT EENZ 2w 5 K"
ST AL B 7K TR T 55 90T 9 DR TR 9 o 3T 0 42 5 LA R HA
i DX YT 5 7K S W T O AR B T T 2 L K R R A
PRI B A O R, K A TR B OB & 4.
BathyCopter 2GR T B4 LiDAR £ #% . IMU/GNSS
BT CRAIIN & K/ E Applanix Trimble 43 5] #) APX 15
UAV E A E M POS = &) . B AHHL Sony Alpha 6000 L
KB 25 HOHE 5 G 45 ) R B b R R 4% . BathyCopter R
GHARSEEBRIFRN TR 192 cm X182 em X 47 em, 42
ALET R e R AT 35 30 min(24VDC M HYD , R SF K 2M
&% & m R 4 kHz, KR ZE 5B EE J1>1(Secchi Depth),

3) Wi | Riegl /v 7 RIEGL BDF-1 £ — 3k & /K%
T K BRI & &35, RIEGL BDF-1 £ R S48 4B
JRSF 140 mm X 179 mm X448 mm, #L & 24 5. 3 kg, 3 5¢ k
WO 4 kHz, 806 K 532 nm, 3 KUIEE 50 m, K AR5
B2 J1>>1. 5 Secchi Depth, A K B 20 mm. FH Riegl 2%
7 RICOPTER K AN R G4 BDF-1 #1065 . 4 Wi
RHMEBIT IMU/GNSS % B 15 44 2 i 8250 42 1 BT
P T M I B AN A RN M RE . FEE
P B P2 A AE B RIEGL BDE-1 P2 5 % 45 B Crf il B 4% 2
1)) % A DJ1 RSB E 5 WIND 8 o AHL(— 2/l A%
Tl g B R TE A HL, TG RUER BT B KK RAT .
65 km/h, 5 K RATHE B 55 B« 2 500 m) %} RIEGL BDF-1,
FEIN 2 2 CATHE 2R W b BB X — 4% 7R R i K A B oK g
L b A K B R B G FE 2 90 m) R4 S5 W3R, AR T
KB <2 m By 2~ Wi T o B &1 T B0ifs , iX & RIEGL BDF-1
7 A B — A SR ZE

1 EE Velodyne 24 &) (E Br LiDAR A 5 450 5% 2 7))
VLP-16 40Ot . BB @EARAL 1 k) . i HE T
ADLEERR . BOLIK 903 nm, ) & 512 5~20 Hz, Il BE ik

e 04

100 m, TEHE MY L15°, K P 3607, S Fb &35 30 7
A BRSO YR () R A TR S — R e
o Jii — Y [0 9 B IR 8 R S S5 3 R (A, 100 M 1) R Y
B0, RS E GPS, EANE A M A F A& Rolk K F
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R GT T L AR E ) TR A B 2 SRR KR G AL
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SR G5 AL B R R (B BT 22 QPS 4 1] QINSY 4%
) 21 AR 2 W AR 45, X7 1L AR 2K I T S o B T B
T2y 10 ke K BAD BTG 2 RATRE I /R 3R BT £ 2 km?
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