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Abstract As the backbone of transportation networks,rail transit systems play a pivotal role in modern society due to their high
efficiency and operational reliability. With continuous technological advancements,computer vision technologies have emerged as a
critical driver for enhancing rail transit systems toward greater efficiency and dependability. This paper comprehensively examines
the current research landscape of computer vision applications in rail transit,evaluates their significant contributions to improving
transportation efficiency and safety,and analyzes both the challenges encountered in practical implementations and potential im-
provement strategies. Through systematic analysis of three primary application domains— station security surveillance. track con-
dition monitoring,and rolling stock status assessment— the study elucidates the implementation frameworks of computer vision
technologies while identifying current research trajectories. Finally,the paper provides a forward-looking perspective on develop-
ment trends, predicting how computer vision will further propel automation and intelligentization in rail transit systems. It also
anticipates innovative breakthroughs in this field while ensuring data security compliance, ultimately fostering safer and more sus-

tainable urban transportation ecosystems.
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Fig.9 Catenary detection method
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Fig. 11 Train component anomaly detection
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