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Research and Application of Unmanned Aerial Vehicle Inspection System for Railway Freight
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Abstract: Traditional manual inspection operations in railway freight transportation have prominent problems such as
low efficiency, high safety hazards, and difficult supervision, which are difficult to adapt to the intelligent and efficient
development needs of railway freight transportation. This article proposes a solution for an intelligent inspection
system based on unmanned aerial vehicles. The system consists of a hangar, unmanned aerial vehicles, servers, and
platform software. It realizes train pre inspection, daily safety inspection of cargo yards, and determination of cargo
exceeding limits through preset routes. Based on the unmanned aerial vehicle (UAV) algorithm for identifying quality
issues in railway cargo loading, covering scenarios such as carriages, containers, tarpaulins, and reinforcement parts
at the loading site, intelligent recognition of loading status, damage defects, tarpaulin reinforcement, foreign object
residue, and other issues is achieved. At the same time, unmanned aerial vehicles are used to collect data on railway
transportation of oversized goods, achieve precise measurement of the shape, automatically generate three views of the
cargo line, calculate the level of oversized goods, intelligently calculate and generate cargo loading and reinforcement
solutions, and solve a series of problems related to the difficulty of transporting oversized goods. The system integrates
technologies such as deep learning, multi-source data fusion, and 3D modeling to achieve automatic recognition of
vehicle and container numbers, quality inspection of cargo loading, over limit determination, identification of personnel
violations, and automatic generation of inspection reports. Practical applications have shown that intelligent unmanned
aerial vehicles can cover a 50 carriage freight train with just 15 minutes of one click cruising, which is 57% more
efficient than manual inspection. It can effectively reduce labor intensity, eliminate the risk of high-altitude operations,
and improve the level of freight safety control. It has important practical significance for promoting the intelligent
upgrading of railway freight transportation.
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