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A real-time overlapped tobacco shred segmentation algorithm
based on improved YOLOVS8

Ren Shengjie
(School of Electrical Engineering, Henan University of Technology,Zhengzhou 450001, China)

Abstract: In the quality control of cigarette production, achieving precise detection of four types of tobacco shred
(tobacco silk, cut stem, expanded tobacco silk, reconstituted tobacco shred) blending ratios has emerged as a critical
technical challenge. To address the detection difficulties arising from subtle morphological variations and prevalent
overlapped distributions of tobacco shreds, this study proposes a rapid overlapped tobacco shred segmentation
algorithm based on an enhanced YOLOvVS8 framework. The method reconstructs the backbone network using a Res2Net
architecture to amplify feature extraction capabilities for minute and complex patterns, while integrating
ContextGuidedBlock (CGB) modules into the neck network to enhance boundary recognition accuracy in overlapped
regions. Experimental results demonstrate that the improved model achieves notable performance metrics of mAP50
(86.5%), mAP50-95 (67.8%), and recall rate (81.9%) while maintaining real-time processing speed at 67 fps.
Through ablation studies and comparative analyses with mainstream segmentation networks, the effectiveness and
performance advantages of the proposed architectural modifications are rigorously validated. This algorithm not only
improves segmentation precision but also optimizes frame rates, demonstrating superior applicability in practical
production line environments.

Keywords: overlapped tobacco shred;component calculations; YOLOvS; segmentation detection
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Fig. 1 Four types of tobacco shred
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Fig. 2 Tobacco shred distribution status
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Table 1  Overlapped tobacco shreds datasets

A 24 H 4 22 Hi % Bk
15 24 K 2 100
f 221 24 - . . 100
R 24P 35 AP0 24 - . . 100
W 22-I 22 . . . 96
i 22 - e 4 22 — . . 99
I 22 - P 35 4 22 — . . 99
i ik A 22 - g B R 2 . . . 99
i ik AP 22 -4 3 00 22 - . . 100
H-1E A0 22 5 0 22 . . . 89
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Table 2 Comparison table of the performance of the new backbone network
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Table 3 Comparison table of network performance of ablation test
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