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Real-Time Detection of Small Obstacles Based on 16-Ray Lidar
Point Cloud
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' College of Information Engineering, Institute of Disaster Prevention, Langfang, Hebei 065201, China ;
* National Institute of Natural Hazards, Ministry of Emergency Management of China, Beijing 100085, China

Abstract The railway system is one of the major means of transport in the transportation system, and the hidden
danger to railway safety is mainly from the intrusion obstacles on the railway, such as dangerous rocks, animals,
and pedestrians, and thus the technology for real-time detection of small obstacles is essential. In this paper, the 16-
ray 3D lidar is used to collect data and realize point cloud imaging. The background point cloud and the point cloud
collected in real time are first spatially voxelized based on the octree method, and then difference operations are
performed on them. In addition, the statistical filtering and radius filtering are used to denoise the point cloud.
Finally, the real-time detection of small target obstacles is realized. The research results provide some references for
the data collection of a 16-ray 3D lidar scanning system.
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Fig. 1 Scenery for railway detection
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Fig. 2 Schematic of R-Fans-16 lidar. (a) Lidar model; (b) scanning angle
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Fig. 3 R-Fans-16 coordinate system and schematic of

parameters. (a) R-Fans-16 coordinate system;

(b) schematic of angles
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Fig. 5 Lidar fixed on angular displacement platform. (a) Angular displacement platform; (b) coordinate center of angular

displacement platform; (c) platform and lidar
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Fig. 6 Point cloud map of angular displacement platform

rotated by 2°
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Fig. 9 Schematic of lidar rotation and coordinate transformation system. (a) Radar with added angular displacement

platform;

(b) lidar self-rotation and simultaneous rotation with angular system displacement platform;

(¢) coordinate transformation system

M R AL H A N

z’ 100 ¢, cose 0 —sine 0 x
y' 010¢, 0 1 0 o0 y
2’ B 001 ¢, | sine 0 cose O 2|
1 000 1 0 0 0 1 1
YD)

Ao, AFEDO O SAMBT-GH.L O ZIEE
KEHE R ¢, =0.0965c0s e3¢, NFTREH L O HMAN
Br-ame O ZR AR, 0, =050, HFEILT
DOSMUBFERL O ZHMKEEEE, . =
0.0965sin e ;¢ AN ERIBEREMEE, (DA

x cose O sine —0.0965 x
y| o 0 1 0 0 y'
2| |—sine 0 cose 0 | z
1 0 0 0 1 1
(8
2.4.2 REALEAREARL

IR R R DA Ee7E s N A N
Lew=3m, |WQ|=50 m,Lys=2 m, & % &
1.435 m, 28 T PR IE B A5 4 46 0 B 55 9 R, 76 03 B

TR SR b PR SERE A N 0.5 m., Ik H

Wi 2N E 10 s,

K10 R R N MR, (OF

RIBEMG SR (WD AR PR ERFI SHEAKRKER

Fig. 10 Angle change during lidar scanning process. (a) Simulation of lidar scanning scene; (b) relationship between

lidar self-rotation and lidar rotaion driven by angular displacement platform
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rotated by 14°
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(c¢) result after difference treatment
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(c¢) practical obstacle images
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Fig. 19 Resutls of obstacle detection based on 16-ray point cloud. (a) Point cloud of real-time detection on right of lidar;

(b) result after pass-through filtering; (c) result after difference treatment; (d) result after denoising;

(e) marking result of obstacle on right; (f) marking result of obstacle on left
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