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Introduction

Y olov/7-SCI general framework Comparison between original image and
pisckbors nead SCI data enhanced image
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a.Origina Image b.Enhanced Image

Research objectives
B How to improve the recognition of large trucks based on different lighting conditions

B TheRepVit moduleis added to the Backbone of Y OLOv7 to improve the detection accuracy of the model a
nd enhance the generalization ability and adaptability of the model

Neura network module

The RepVit module, through its ability to dynamically adjust the size of the conv
olution kernel, can effectively capture multi-scale features in images. Adding Rep
Vit to the Backbone of Y OLOv7 can make the model more sensitive to object dete
ction at different scales, which is particularly important for handling objects with
multiple sizes. This not only helps improve the detection accuracy of small targets,

but also enhances the understanding ability of dense target scenes.
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The structure diagram of Repvit module
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The structure diagram of CBAM module
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Structure comparison between the original MP-2

and the softer CBAM module MP-3 Formulas in the derivation of the wiou loss

function
Comparison of results of different target detection
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Comparison of ablation experiment results
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B A YOLOV7-SCI modd based on YOLOv7 network structure is proposed.the SCI self-calibrated lighting frame is used to pre-process the pictures for the road section
with low light.

I TheRepVIT module was used as the backbone layer feature extraction network to replace the original ELAN module, and the CBMA attention mechanism was integra
ted into the neck network to replace the loss function in the original network module with Wise 1ou.Compared with the original yolov/ model, the average accuracy
(AP) of truck detection isincreased by 8.2%, and the recall rate is increased by 6.1%.
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