Journal of the KIMST, Vol. 17, No. 1, pp. 90-95, 2014 ISSN 1598-9127
DOI http://dx.doi.org/10.9766/KIMST.2014.17.1.090

Research Paper [RilSERNE=SS IS

WIS 3% YA HOIN HOICHY AIA M7 U A

olr
!
z

2tE™’ - DEA? - o &Y

DR A MRS 18
AREYAEH IZ2R R o174
D BB RL 2OIKHA 7| SE

System Design and Performance Analysis of 3D Imaging Laser
Radar for the Mapping Purpose

Jongpil La"" - Jinsin Ko” - Changjae Lee”

Y Optronics System Group, Samsung Thales Co., Ltd., Korea
Y IR Laboratory, SOMO Holdings & Tech. Co., Ltd., Korea
* Laser Sensor Technology Team, Agency for Defence Development, Korea

(Received 20 August 2013 / Revised 11 December 2013 / Accepted 20 December 2013)

ABSTRACT

The system design and the system performance analysis of 3D imaging laser radar system for the mapping
purpose is addressed in this article. For the mapping, a push-bloom scanning method is utilized. The pulsed fiber
laser with high pulse energy and high pulse repetition rate is used for the light source of laser radar system. The
high sensitive linear mode InGaAs avalanche photo-diode is used for the laser receiver module. The time-of-flight
of laser pulse from the laser to the receiver is calculated by using high speed FPGA based signal processing
board. To reduce the walk error of laser pulse regardless of the intensity differences between pulses, the time of
flight is measured from peak to peak of laser pulses. To get 3D image with a single pixel detector, Risley scanner
which stirs the laser beam in an ellipsoidal pattern is used. The system laser energy budget characteristics is
modeled using LADAR equation, from which the system performances such as the pulse detection probability, false
alarm and etc. are analyzed and predicted. The test results of the system performances are acquired and compared
with the predicted system performance. According to test results, all the system requirements are satisfied. The 3D

image which was acquired by using the laser radar system is also presented in this article.
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Fig. 1. The System Configuration of 3D Image Laser Radar
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Fig. 2. The Manufactured Power Amplifier of Fiber
Laser Transmitter Module
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Fig. 3. The Magnified View of Linear Mode InGaAs
APD Receiver
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Fig. 4. The 3D Image of the Test Site by the Laser
Radar
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