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48 A Study on Railway Foreign Object Detection Technology Based on

Combination of LIDAR and Video
YU Bo YANG Sen WANG Xun PEI Qifan PAN Zhaoma
( China Railway Eryuan Engineering Group Co. , Ltd., Chengdu 610031, China )

Abstract: This paper proposes a railway foreign object detection system based on the combination of LIDAR and video, in
which the track plane and foreign objects are identified with the RANSAC algorithm and Euclidean distance clustering, TBD
strategy, Kalman and Hungary algorithms are employed for multi-target tracking and status recognition, LIDAR and video
linkage are realized through joint calibration to obtains the clear images of the foreign objects, and finally the YOLOv4
model is used to identify the foreign objects. The verification results of railway scenarios show that: ( 1) The system extends
the limit distance for detecting smallest targets ( with a projection length of 20 ¢cm ) to 75 m, which is 66% higher than
that of similar systems in the market. (2) The system realizes the rapid calibration of LIDAR and dome camera that can
be completed by only 10 sets of data. (3 ) By using YOLOv4 to classify images, the mAP index of the system reaches 90.2% ,
which greatly reduces the possibility of false alarms. This system can play a vital role in the safety assurance of railway
operation in disaster-prone areas.
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