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Type Recognition of Trucks Based on Deep Learning in Intelligent
Overload Management Scenarios

ZHANG Lei, KANG Jinshi, YANG Jintao
(GHATG Information Technology Co. , Ltd. , Lanzhou 730000, China)

Abstract: In response to the automated detection demand of overloaded trucks in intelligent overload management scenarios, based on
YOLOv5s, an improved method is proposed to recognize the truck type from three aspects of data, model, and algorithm. At the data level,
the dataed data enhancely simulates complex scenarios such as facing severe bad weather conditions, image noise, and data damage in real life,
which enriches the diversity of training data and improves the robustness of the model under complex scenarios. In terms of the model, a new
attention mechanism is proposed to comprehensively consider the importance of different channels and the positional information of encoding fea-
tures, which improves the recognition accuracy of the model. At the algorithmic level, in order to overcome the shortcomings of existing algo-
rithms, a more general standard for determining the subordinate relationship between trucks and axles is proposed to be applied in more complex
scenarios. The experimental results show that the proposed improved model achieves the recognition accuracy of 99.34% and 99.22% for
trucks and axles, respectively, and the recognition accuracy of truck type is 98. 71%. Compared with classic YOLOv5s networks, the average
recognition accuracy of trucks and axles has increased by 2. 39% , and the truck type recognition accuracy by 2. 22%. In summary, the pro-
posed method achieves automatic and accurate recognition of truck type, which can provide a theoretical support for truck type recognition in in-
telligent overload management scenarios.

Keywords: intelligent overload management; deep learning; object detection; vehicle type recognition; attention mechanism
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