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Research Report on the Promotion of Soil Barrier Collision Prevention Project in Shunting
Operations

TAO Yu
Transportation Department Taizhou South Station of Zhejiang Jinwen Railway Development Co., Ltd., Wenzhou, Zhejiang, 325000, China

Abstract: This article focuses on the high-risk terminal line pushing operation in railway plane shunting operations, and analyzes the
risk of soil blocking caused by the lack of active warning and automatic braking methods. Traditional protection mainly relies on
manual observation and hand signal control, which are easily affected by weather, equipment failures, and human factors, resulting in
problems such as signal misjudgment and delayed reporting. In severe cases, it may cause damage to vehicles, track facilities, and even
casualties. In response to the above issues, the article proposes a collision warning and automatic control device based on deep fusion
of radar ranging and STP system. Install industrial grade laser radar in front of the end line gear to detect the distance between the train
and the gear in real time, and transmit the data to the STP system through wireless communication. After logical operation, dynamic
speed limit instructions are generated, which are executed by the STP terminal and LKJ equipment in coordination to achieve real-time
distance display, graded speed limit, and automatic overspeed braking. The system further integrates interlocking status, real-time
locomotive position and other information, and only activates protection when the operating locomotive enters the designated track,
effectively avoiding false protection. The experimental results show that the system can detect a distance of over 100m, with a ranging
accuracy of <+ 1m, a response time of < 2.5s for the vehicle terminal, a collision avoidance accuracy of 100%, and is not affected by
the vehicle model, operation mode, and operating status. It has good stability and anti-interference ability. This achievement provides a
new technical solution for active protection of railway end line shunting, which has important application value and promotion
prospects for improving the safety level of railway transportation.

Keywords: shunting operation; end line; soil barrier collision prevention; radar ranging; STP system; wireless transmission; LKJ brake
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