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Design and real-time imaging technology of
three—dimensional scanning LiDAR

Li Xiaolu, Zeng Jingjing, Wang Hao, Xu Lijun
(School of Instrumentation Science and Opto—electronics Engineering, Beihang University, Beijing 100191, China)

Abstract: The three—dimensional scanning LiDAR can actively acquire three—dimensional information of
target. High—speed data acquisition and transmission are key technical issues for three—dimensional real—
time imaging. A ground—based three —dimensional scanning LiDAR was designed using data acquisition
and control system to achieve three —dimensional imaging with point cloud. The LiDAR hardware design
included a transmitting and receiving unit, a ranging unit, and a scanning unit for acquiring the three—
dimensional point cloud data of the target. The software design of the LiDAR included upper computer
program, lower computer program and USB firmware program design for accomplishing point cloud data
acquisition, data transmission, data storage, data analysis and real—time imaging which were collected in
lower computer and transmitted into upper computer. Through multiple scene experiments, the results
show that three —dimensional scanning LiDAR system has a centimeter —level ranging error, which can
realize three—dimensional real-time imaging.
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Fig.1 3D scanning LiDAR system design
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900 897.585 -2.415 0.037

32 AFRAERE

TE =P BOCT RN G Z /T, S RGN
T EH BN A B HATROE . T HEF A R IER
TR, WO R G TR A0 35 1T 5 R O vk 1 e

0503004—-5



sk I

%58

www.irla.cn

% 48 %

BET S 280, JH MATLAB $E47E L4 a3t
FAUA TS xoy -1 J M (NTF 90°), I A 4%
A RN TR B T AR A B, R 4 Fos B
e S ER i R E X L SN R R A TTE Ve e
Ifi, 5 xoy TSN 80.916°, K I B A AL
IEFAREN 9.084°, BLAN , K- Z 0 T BLRE IE W A R, ]
W TR e & B A S A IE U ) 5 sl 20 B
=RCE

—3F

S e S
8 =N
T aab
-3.4f

-10.5

x/'m -12.5

Pl 4 e 5 1) HUPL AL A A OE
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