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Research on environment detection method of railway
straight track based on radar

Li Yandong Dong Yu

(College of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: In order to solve the problem that the real-time performance of machine vision detection is insufficient, the line of sight is
short, and the environmental adaptability is poor, which cannot meet the requirements of all-weather and multi environment operation of
railway, a method of object detection in railway direct rail environment based on microwave radar is proposed. Firstly, the measurement
characteristics of radar are calibrated by off-line experiment, and the error correction function of radar is obtained by data processing.
Then, the railway safety gauge standard, radar measurement parameters and radar lateral measurement error are integrated to construct
the gauge area under the radar coordinate system in real time, and the object after error correction is judged to be within the gauge. At
the same time, the moving targets in the radar detection range are filtered and tracked. The real test results show that the radar has good
detection performance, high real-time performance and good environmental applicability.

Keywords : train environment perception; object detection based on radar; Kalman filtering; Hungarian algorithm
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Algorithm structure of object detection
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Table 1 Main electrical parameters of radar
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Fig. 2 Actual installation drawing of radar
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Fig. 3 Error correction test
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Table 2 Error function expression
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Table 3 Comparative analysis of error correction
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Fig. 5 Schematic diagram of radar detection range
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Fig. 6 Schematic diagram of radar detection range
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Fig.7 State analysis of moving target
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Fig. 8 Field test scenario
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