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Application of optical flow method in metro train speed measurement

LYU Honggiang', HUANG Tao', NIE Xingjia’, CHEN Keyu’, CAI Zhengkai’, SHAN Qi’

(1. CRRC Nanjing Puzhen Co., Ltd., Nanjing, Jiangsu 210031, China;
2. School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China)

Abstract: Subway speed is an important parameter of train control system. The traditional subway speed measurement methods
have some defects. In this paper, a new method of subway speed measurement by using the optical flow method in image processing was
explored, and a fast optical flow calculation method to meet the requirements of real-time and accuracy of subway speed measurement
was put forward. The image pyramid was introduced to solve the optical flow of large displacement motion through the method of coarse
to fine and layer by layer refinement, which solved the defect that LK optical flow method could not calculate large displacement motion;
GPU was used in optical flow calculation to realize the parallelization of image feature point detection and calculation, which significant-
ly improved the speed of optical flow calculation; The line simulation software was designed for speed measurement simulation experi-
ment. The results show that the improved optical flow algorithm based on image pyramid can improve the accuracy of optical flow esti-
mation under large displacement, and the optical flow parallel calculation based on GPU can effectively improve the optical flow calcula-
tion speed and meet the real-time requirements of metro speed measurement system. The feasibility of the speed measurement method in
this paper is further verified by building the machine support platform and carrying out the actual line experiment.
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Fig. 3 Flow chart of optical flow method in this article
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