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Tobacco Foreign Object Detection Method Based on Improved YOLOvVS
LUO Yang, PENG Yunchao, LIU Yilong, CUI Wenbo, ZHAO Lei, LLIU Xuesong

(Hongta Tobacco (Group) Co. , Ltd. Zhaotong Cigarette Factory, Zhaotong 657000, China)

Abstract: The removal of foreign objects from tobacco shreds is a crucial step in cigarette production and processing. To further enhance the
accuracy of foreign object recognition in tobacco shreds, a tobacco shreds foreign object detection network(TSFODNet) based on the improved
YOLOWS is proposed. Firstly, MCloU _Loss was employed in TSFODNet instead of CloU _Loss to address the problem of performance
degradation of the localization loss function during the training process. Secondly, a multi-receptive field feature adaptive fusion module
(MRFA) was embedded in the backbone of the model. The feature maps with different receptive fields were adaptively strengthened and fused
to improve the recognition accuracy of the model for tobacco foreign objects. Thirdly, C2f_GhostNetv2 and C3_GhostNetv2 were used to
construct a neck feature enhancement fusion module(NFEF) to retain more deeper effective feature information. Finally. tobacco shreds foreign
object dataset established in this paper was used for experimental verification. The experimental results showed that compared with multiple
target detection networks, the proposed TSFODNet achieved the best validation accuracy of 97. 9% and the best test accuracy of 97. 6%, and
the image recognition speed reached 91 fps, which can provide technical support for high-precision real-time detection of tobacco shreds foreign
object.

Keywords: object detection; tobacco shreds foreign object; YOLOv8; multiple receptive fields; feature enhancement
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