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Abstract: To address the issues of insufficient detection accuracy caused by overlapping and occlusion phenomena in to-
bacco shred detection in production environments, a method for detecting occluded tobacco shreds based on improved
YOLOV5s is proposed. The DCN v2C3 module is used to replace the C3 module in the neck part of the YOLOv5s network,
extract the deep-level feature information of tobacco shreds, enhance the spatial transformation capability of the network
model, and generalize the ability of different shaped targets. The Soft-NMS algorithm is introduced to smoothly suppress re-
dundant bounding boxes and strengthen the recognition capability of occluded tobacco shreds. The Alpha-CIOU loss function
is adopted to optimize the bounding box positioning accuracy of the model. Experimental results show that compared with the
original method, the improved method increases the detection accuracy by 2. 7% . which improves detection accuracy while
reducing the amount of calculation.

Keywords: deep learning; image processing; occlusion detection; deformable convolution v2; Soft-NMS; Alpha-CIOU
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YOLOv5 Model Structure
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SVD-YOLOv5 Model Structure
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PERESR T, TR TR A WL P A ek Ty ik 3 [ o A6
TUA AR 4 i 2 T+ A8 . [ i X EE 2 Alpha = 3 I
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o33 %

GIOU, DIOU #1 CIOU = Fh 45t 5% p& B ) PERE » K 0 )&
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2 0.95 BT, Hrh CIOU # 7% K.

& 12 Jir 7 o B Y W 3 1 i A58 R SF- 1 K B 34 (B AR Ak
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