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Key technologies of airborne laser 3D
detection imaging system

MENG Qing4i ZHANG Xu-yan ZHOU Ling WANG Chao

( Changchun Institute of Optics Fine Mechanics and Physics
Chinese Academy of Sciences Changchun 130033 China)

Abstract: This paper introduces the applications and development of laser 3D detection imaging systems at
home and abroad and reviews the basic compositions and technical configurations of the JIGSAW system
LADS system helicopter 3D-1Z Imaging LADAR and the airborne high-resolution detailed investigation sys—
tem. Especially it gives different characteristics of these systems. Furthermore it describes their working
principles  different scanning modes and emphasizes the core technologies of these systems including laser
ranging laser optical axis control pointing measurement and data processing & image display. Finally this
paper outlines the developing prospects of the airborne laser 3D imaging detection systems.
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Tab.1 System parameter
Parameters Configurations 2
Laser wavelength 532 nm( Green) 1 064 nm( IR) Tab.2 System parameter
Flying altitude 500 m
Sounding density S mx5m Parameters Configurations
Depth sounding rate 900 Hz Laser wavelength 1.5 pm
Positional accuracy 3m Maximum range 608 m
Swath width 240 m Range accuracy 1 em
Depth range 0~70 m Azimuthal scan angle 60°
Survey speed 90 m/s Angle accuray 0.001 rad
Sean rate 18 times/s Elevation scan angle +30°
Elevation scan rate 150 mrad/s
Azimuthal line scan 150 line/s

1)
900 Hz

( Stabilized laser platform) :

Pixels scan rate

1. 5-million pixels
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Tab.3 System parameter .
Parameters Configurations
Laser pulse repetition frquency >70 kHz 3
Flying altitudes 1000 ~2 500 m
EffectweS :;)jt:;lglr:solutlon <3 ; 0m MIT
Angle accuracy 0.001 rad (APD) 3D
Gimbal scan rate >50 Hz 4 o
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Fig.7  Output performance of mini size laser
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Tab.4 POS/AV510 system parameters

POS/AV510 C/A DGPS Post-processing
Position accuracy/m 4.0~6.0 0.5~2.0 0.05~0.3
Velocity accuracy/(m * s~') 0.05 0.05 0.005
Post-processing/( °) 0.008 0.008 0.005
Roll and pitch accuracy/( °) 0.070 0.05 0.008
4.2.2
618 N N
SINS/DGPS SAR SARMC ( 3D
5 . )
3D
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Tab.5 SARMC system parameters 2.1 3D
SARMC C/A DGPS ( )
Position accuracy/m 5~15 1-~3 °
Velocity accuracy/(m * s™") 0.3 0.1
Post-processing/( °) 0.03 0.02 \
Roll and pitch accuracy/(°) 0.2 ~0.3 0.1 LADS 3D
3 (

INS/GPS N N )



3D

335

4.3

JIGSAW 4
GPS/INS
22 23
3D
3D
2 2
2 4 3
24
3D
3 ( ) o
3 .
25
2 .3
26
3
ARM
27
( 10)
3

/)

17 Roll framework

Fig. 10

4.3.1

GPS

CCD

CCD

CCD
3D

Head framework

Pitch framework

10 3 3
Schematic diagram of three framework three ax—

€es

3D
GPS \INS
. 3D .
DEM/DTM
3D 3D
3
( DEM)
3D .3D .
3D
3D
3D
28
3D
3D
. CCD



336 4

3D ?
4.3.2
3D
+GPS VINS
o 3D
30 31
4.3.3 11
Fig. 11 Data comparison before and after filtering
( DTM/DEM)
3D o
2D GIS ;
3D
o 12
3D o
3D
2
3D
3D
12
° Fig. 12 Classification effect of data filtering
N N 3D 4.3.4
o 3D
11 3D
3
3D

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



337

13

Fig. 13 Classification results of aggregation strength information
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