FOOD & MACHINERY FAHE Y BE289H | 20255F 11 B | R4SV

DOI:10.13652/j.spjx.1003.5788.2024.81107

HEF ¥t YOLOvSn BY B if & 2E &R B 40

BN YAkH MAKFER Bw M KFE#E
CGHE Y R SHE 7 TSR, W 5HE 416000)

WE. (B IRZoBEaEEReEMN EAE [FEIRET —F L T3 YOLOVSn ¢4 ml B2 A, AR A & ] A
ADown#E3 , AR Y TH AW A X TR H A Z AHBKET RANFERBRE N BI B RETHEHEE D
(LSKA) @& N Heit = 18] & F 2 24 (SPPF) £ 4, it — 42 7F T AL A s 5 ROE 45 42 09 4 48 A= 42 LAk 7 5 3 R A 49 CIOU
Ik F H A Inner-WIoU 37 & & 3%, ¥ Inner-IoU &5 Wise-IoU 48 25 &, £ 32 JF 4 ] 45 BE 64 ) B A e K8 A 0K 8k i
[(ERIEAHG OB OEHBEE L, BB E6 YOLOVSn AL R 34 45 B 3K 86.4% , 5 R4S B AR I T 52% , A% TRV
T 4.9%,3 HZHAKT 6.6% [ Z5i8 12 B A 4k 4% i 2 st & 8 K 49 et el & K,

K 580 ; YOLOVS ;Inner-WIoU; ADown; KB T 5 B2 E A

Defect detection of liquor packaging based on improved YOLOvS8n

HE Gangjian ZENG Shuiling LIN Fangcong XIANG Shuo ZHANG Jiaxiong

(School of Communication and Electronic Engineering, Jishou University, Jishou, Hunan 416000, China)

Abstract: [ Objective] To improve the accuracy of liquor packaging defect detection. [ Methods] A detection model based on an improved
YOLOV8n is proposed. The ADown module is introduced into the model to effectively reduce parameter count and computational load
while maintaining the original feature extraction capability. Large separable kernel attention (LSKA) is integrated into the spatial pyramid
pooling fusion (SPPF) structure to further enhance the model's ability to capture and extract multi-scale features. In addition, the original
CIOU loss function is replaced with the Inner-WIoU loss function, which combines Inner-loU and Wise-IoU, thereby improving detection
accuracy and accelerating model convergence. [ Results] On a self-built liquor packaging dataset, the improved YOLOv8n model achieves
an average precision of 86.4%, representing a 5.2% improvement over the original model. Moreover, the parameter count is reduced by
4.9%, and computation is reduced by 6.6%. [ Conclusion] The model can meet the real-time detection requirements of liquor packaging.
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Figure 4 Schematic diagram of Inner-IoU
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Figure 7 Comparison of performance indicators
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Table 2 Ablation experiment
AN aEs ADown SPPF-LSKA  Inner-WloU  Z¥(#/M mAP@0.5/% mAP@0.5:0.95/% & &E/G  #E/ms
1 3.01 81.2 42.6 8.1 89
2 N 2.59 82.0 46.6 7.4 80
3 NG 3.28 82.7 45.6 8.3 89
4 N 3.01 82.1 44.0 8.1 92
5 N N 2.87 84.8 49.4 7.6 85
6 NG NG N/ 2.87 86.4 47.9 7.6 96
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Table 3 Comparative experiment on the performance of different models

LAY SRR /M mAP@0.5/% mAP@0.5:0.95/% /G K2/ % P A

YOLOV5n 1.77 79.6 38.8 42 81.0 74.8
YOLOVS5s 7.03 85.7 48.6 15.8 86.3 81.1
YOLOvV7-tiny 6.02 84.0 40.8 13.1 82.4 80.2
YOLOv8n 3.01 81.2 42.6 8.1 81.5 76.9
YOLOv8s 11.13 86.3 50.7 28.4 86.0 82.5
RT-DETR'"! 28.46 67.2 34.3 100.6 70.2 60.6
YOLOvV9t 1.97 70.6 35.0 7.6 75.8 62.4
YOLOv6n 423 63.0 30.2 118 72.6 553
Mamba-YOLOVS 5.99 80.9 45.0 13.6 82.6 75.4
YOLOv10n"2" 227 74.1 39.5 6.5 76.4 64.9
Faster-RCNN 4137 55.6 — 164.0 — —

TOOD'?! 32.03 82.6 — 154.0 — —

DINO!?2 47.55 85.5 — 217.0 — —

ATSS!! 38.90 85.7 — 85.1 — —

RetinaNet 2 36.43 783 — 161.0 — —

Improved-YOLOv8n 2.87 86.4 47.9 7.6 81.7 83.0

Bl e

A8

Pt B A A ) 25 R 69 2k

Figure 8 Comparison of detection results from improved model
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Table 4 Comparative experimental results
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