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Research on Design and Application of Intelligent Perception System for
Automatic Quantitative Loading of Open—Top Wagons

[ Abstract ] To address issues such as low efficiency, high costs, and poor safety in the loading process of bulk
open—top wagons, this paper proposes the design and implement of an intelligent perception system for automatic quan—
titative loading. The system integrates advanced technologies including one—code intelligent weighing, LIDAR scanning,
PLC control, 3D modeling, and intelligent algorithms to achieve the informatization, automation, and intelligent man—
agement of the entire loading process of open—top wagons. This paper introduces the research conducted from aspects
including project background and requirements, system design principles and bases, core technical schemes, hardware
and software architecture, and after—sales service. It elaborates on the functional realization of the system in areas such as
contract management, wagon scheduling, automatic weighing, quantitative loading, and data traceability, while analyz—
ing its application value in improving loading efficiency, reducing labor costs, ensuring operational safety, and adapting to
the development of modern logistics. The system is suitable for automatic quantitative loading scenarios of bulk materials
such as coal, ore, and grain, providing a feasible technical path for the digital and intelligent transformation of logistics and
manufacturing industries. Practical application indicates that the system can significantly improve loading efficiency and
reduce labor costs, demonstrating high potential for promotion.

[ Keywords ] open—top wagon loading; intelligent perception; automatic quantitative; LIDAR; PLC control; smart

logistics
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