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Abstract

Airborne dual-frequency LiDAR detection technology collects simultaneous land and water-depth

measurements using dual-wavelength laser. Since 1969, some commercial products have been formed for ocean,

coastal zone and reef detection. Since 1998, Shanghai Institute of Optics and Fine Mechanics has successively

developed three generations of airborne dual-frequency LiDAR, transforming from principle sample machines to

product sample machines. The 11 flights tests of latest Mapper5000 system have been completed in the area of the

South China Sea. Topographic and hydrographic data of islands and reefs have been collected. The measured

hydrographic range is from 0.25 m to 51 m. The measured hydrographic vertical and horizontal accuracy are 0.23 m

and 0.26 m, respectively. The measured hydrographic and topographic spatial density are 1.1 m X 1.1 m and

0.25 mX0.25 m, respectively.
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Fig. 1 Diagram of airborne dual-frequency LiDAR detection
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Table 1

Parameters of international representative airborne laser sounding systems

Leica Company in Switzerland

Parameter

HAWKEYE [l system

Fugro Company in Netherlands
LADS HD system

Optech Company in
Canada CZMIL system

ocean and land

0.15-50

Application areas
Depth performance /m
Depth accuracy /m 0.36
10 (Bathymetric)

Effective PRF /kHz
500 (Topographic)

Speed of aircraft /(kmeh™ ') 200-250
Altitude of aircraft /m 500
Scan angle /(%) 40

0.8X0.8 (Bathymetric)

Surface grid /(mX m) )
0.1X0.1 (Topographic)

ocean and land ocean
0.15-50 0.15-50
0.36 0.36

10 (Bathymetric)
. 3 (Bathymetric)
70 (Topographic)

200-250 200-250
500 500
40 30

0.8X0.8 (Bathymetric)

) 1.4 X 1.4 (Bathymetric)
0.3X0.3 (Topographic)
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Fig. 2 Photograph of LADM-I system
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Table 2 Parameters of LADM-I system

Parameter Specification
Laser wavelength /nm 1064, 532
Laser peak power /MW 3 (@532 nm)

Laser pulse width /ns 8

Laser PRF /Hz 200
Telescope aperture /mm 200
Scan angle /(%) +15

Parameter Specification
Altitude of aircraft /m 100-1000
Elevation accuracy of sea surface /m 0.26
Depth performance /m 50
Depth accuracy /m 0.31
Horizontal accuracy /m 3
Weight /kg 300
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Table 3 Parameters of LADM-II system

Parameter Specification

%3
Parameter Specification
Laser wavelength /nm 1064, 532
Laser peak power /MW 1 (@532 nm)
Laser pulse width /ns 10
Laser PRF /Hz 1000
Telescope aperture /mm 240
Scan angle /(%) +15
Altitude of aircraft /m 100-1000

Elevation accuracy of sea surface /m 0.19
Depth performance /m 0.5-50
Depth accuracy /m 0.3
Horizontal accuracy /m 1
Weight /kg 350
Power consumption /kW 2.5
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Fig. 16 Schematic diagram of optical system in Mapper5000 system
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Table 4 Parameters of Mapper5000 system

Parameter Specification (Bathymetric) Specification (Topographic)
Laser wavelength /nm 1064, 532 1550
Laser peak power /MW 1 (@532 nm) 0.001
Laser pulse width /ns 1 (@532 nm) 4

Laser PRF /kHz 5 (@532 nm) 100-400
Telescope aperture /mm 200 70
Scan angle /(%) +15 +30
Altitude of aircraft /m 100-1500
Elevation accuracy of sea surface /m 0.12
Depth performance /m 0.25-51
Depth accuracy /m 0.23
Horizontal accuracy /m 0.26
Weight /kg 98
Power consumption /kW 1.2
F 5  SARHLEBUBTHOG T 1K G BB AR 8 4R 0 B3R
Table 5 Key technical parameters of three airborne dual-frequency LiDAR
Parameter LADM-1 LADM-1I Mapper5000
Laser wavelength /nm 1064, 532 1064, 532 1550, 1064 and 532

Laser PRF /Hz 200 1000 5000

Elevation accuracy of

0.26 0.19 0.12
sea surface /m
Depth performance /m 50 0.5-50 0.25-51

Depth accuracy /m 0.31 0.3 0.23

Horizontal accuracy /m 3 1 0.26
1.1X1.1 (Bathymetric)
Surface grid /(mX m) 5X5 2.5X2.5 .

0.25X0.25 (Topographic)
Weight /kg 300 350 98
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