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Abstract: Aiming at the mapping requirements of forestry, architecture, offshore, island reef and beach,

the Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, has developed a

prototype of airborne dual—-frequency laser radar. It can simultaneously carry out mapping of terrain and
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submarine terrain. The prototype has been tested in Wuzizhou Island of Sanya with a maximum detection

depth of 30 m, equivalent to 50 m under class A water quality conditions, the minimum detection depth

of 0.22 m. Depth data and single—beam sonar data comparison error is 0.108 m, ranging data and field—

measured data comparison error is 0.18 m. The results are in accordance with the design expectations.
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Tab.1 Parameters of airborne dual-frequency lidar

Land mode Ocean mode
Aircraft Harbin Y-12 or Changhe Z-8
Aircraft speed/km-h™' 150-220

Aircraft altitude/m 300-1 600 300-1 100

Scan angle/(°) +15
Laser wavelength/nm 1 550 532 & 1 064

Scan mode Linear Oval
Survey points grid/pts - m™ 0.6-20 0.03-0.48
Horizontal accuracy/m 0.091-0.446 0.105-3.129
Depth accuracy/m 0.089-0.437 0.049-5.684
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Continued Tab.1

United mode of Land and Ocean

Aircraft speed/km-h™'
Aircraft altitude/m
Scan angle/(°)
Laser PRF
Laser wavelength/nm
Survey points grid/pts - m™
Land accuracy

Seabed accuracy

150
550
+15

1 kHz@532 nm&1 064 nm 300 kHz@1 550 nm

532 & 1 064 & 1 550
Land 8 Ocean 0.1
Horizontal : 0.164 m Height: 0.161 m

Horizontal : 0.193 Depth:0.091(@Water depth of 20 m)
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Fig.1 Schematic diagram of laser spot scanning pattern
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Fig.2 Schematic diagram of the system measurement
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Fig.4 Detector bias voltage versus detector gain curves

at different temperatures
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Fig.5 Detector sensitivity versus temperature curve
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Fig.6 Schematic diagram of laser amplification
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Fig.7 Satellite image of Wuzhizhou Island versus point
cloud image of Wuzhizhou Island produced by

dual-frequency lidar

3.3 d]lu\/B.ﬁ*ﬁ
&l 8 Sy iR /K /K i E S R X R IG BOE .

I I Y A
T T TTTT
Shallow water channel

|||

Dgep water channel

Al Ak e

P 8 K kK 3l G A I XU BB
Fig.8 Waveform of deep water channel and shallow

water channel at overlapping depth zone

7 5 KT T Y I SRR S v K JE /Y 100 4%, (H
e BRI LA R e g B AR S
A MR TR K G TE TR K (TR R B X)) 14 0
JBE i A TR K 3l 1B A S 1
3.4 MREEAH

M9 AT LA, PoKGE TE AT LA B 0.22 m
0 R K T 5 0 5 TR 30 m VR
13000
11 000F
9000+

1

A

)

)

'

!

7000} [
5000} | 02

/ 1

)

)

]

'

1

L

(a)

3000F

%

rooor __/
4362 4368 4374 4380 4386 4392 4308

2400 1
2000t
1600
1200+
gool i |f
400} Tt
0 b f ‘ Al \“""1‘\"’”‘!‘\‘.‘“},'“‘
4001 l
43604440 4 520 4 600 4 680 4 760 4 840 4900

PO v 7K 3 I A i A R K T JE d TR AL IR BE

Fig.9 The shallowest and the deepest water waveform
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Tab.2 Comparison of design and measured

performance

Design Measured

Horizontal accuracy:
0.164 m

Medium error: 0.18 m(Building length
statistics)

Depth accuracy:0.091 m Medium error: 0.108(Water depth point

(@depth of 20 m) statistics@depth of 20 m)

Estimated result

D t depth:50
eepest dep m (@Grade 1 water):58.3 m
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