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Barcode detection algorithm based on DOLN-YOLO in complex environments

He Aohui Zhang Fengshou Zhuang Gaoshuai Duan Qingyang Feng Baoyang
(School of Mechanical Engineering, Henan University of Science and Technology,LLuoyang 471003, China)

Abstract: To address the issues of existing object detection models being prone to interference and resulting in
insufficient accuracy when detecting barcodes in complex environments, as well as the high model complexity making
deployment on low-computing-power mobile devices challenging, this study proposes a lightweight, high-precision
detection algorithm called DOLN-YOLO based on YOLOvS8. First, the DW-HGNetV2 architecture, reconstructed
using deeply separable convolutions, is introduced as the backbone network, which enhances multi-scale feature
extraction capabilities while significantly reducing computational complexity. Second, the OD-C3Ghost module is
constructed to replace the C2f module, enhancing dynamic perception capabilities for complex barcode deformations and
further eliminating computational redundancy. Third, a lightweight shared detail enhancement detection head is
designed, utilizing the gradient-strength dual-channel coordination mechanism of DEConv to enhance the model s
feature generalization capabilities, and adopts a heterogeneous convolution sharing strategy to reduce resource
consumption; finally, a composite loss function NWD-PloUV?2 is proposed, combining normalized Wasserstein distance
with dynamic focus PloUV?2 loss, to mitigate the optimization challenge of minor localization deviations and accelerate
convergence speed. Experimental results demonstrate that, compared to the baseline model, DOLN-YOLO achieves a
0.92% improvement in mAP@ 0.5 and a 4.57% increase in mAP @ 0.5: 0. 95, while reducing parameters and
computational costs by 58. 8% and 48. 6% respectively. This validates the algorithm’s superiority in detecting barcodes
under complex environments. DOLN-YOLO provides a solution featuring both robust detection capability and efficient
mobile deployment for logistics, healthcare, retail, and other application scenarios.
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Fig. 11 Representative images from the self-made dataset
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Table 2 Ablation experiment results

A B C D mAP@0.5/% mAP@0.5:0.95/% P/% R/% Params/10°  FLOPs/G FPS/fps
— — — — 98. 49 79. 83 96. 32 97. 14 11.13 28. 40 254. 40
J — — — 98. 68 81.68 97. 28 97.12 7.78 21. 20 239. 60
J - - 98.72 81.95 96. 89 97. 60 7.06 18. 30 231.50

J — 98. 64 82.57 97. 46 97.87 8. 43 23. 30 236. 90

J J 98. 75 83.12 97.06 97. 84 6.48 M 18. 20 233. 60
N N 98.91 83. 87 97. 88 97.25 6.77 M 19. 60 230. 40
J J 98.76 83.69 97.74 97.93 5.36 M 15.70 227.50

N N N 99. 30 83. 80 98. 00 97.75 4.58 M 14. 60 225.60
J J J J 99. 41 84. 40 98. 20 98. 60 4.58 M 14. 60 221. 30
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Table 3 Comparison of mainstream model experimental results
g mAP@0.5/%  mAP@0.5:0.95/% Params/10° FLOPs/G Model Size/MB
Faster R-CNN 98. 95 81.70 136. 80 M 369. 60 521. 00
SSD 95.61 72.66 24.10 M 61.00 90. 60
YOLOv5s 98. 06 80. 12 7.01 M 15. 80 13. 60
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YOLOv7-tiny 95. 89 75. 44 6.01 M 13.00 11. 70
YOLOvSs 98. 49 79. 83 11.13 M 28. 40 21.40
YOLOvlls 98. 65 80. 87 9.4 M 21.50 54. 40
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MGL-YOLO 97. 87 78.61 1.92 M 5.40 3.92
GOLD-YOLO 96. 46 75. 85 5.60 M 12.10 177. 00
ASF-YOLO 97.52 79.23 47.10 M 115. 90 90. 30
Mamba-YOLO 96. 55 74.97 5.98 M 14. 00 11. 70
Ours(DOLN-YOLO) 99.41 84. 40 4.58 M 14. 60 9. 80
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