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A Comparative Study of Deep Learning Models for Industrial Surface Defect Detection
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DL KSDD?2 TEXREKREREAER, Szt—EERNREEIZNEHL Method Fl-score | Precision Recall

ST A \/,\H%’*_” EEREGRHEERSFER, LR EZERIRIK YOLO26n baseline | 0.8340 0.8223 0.8461
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YOLO11n baseline 0.8207 0.7803 0.8655

YOLO26s baseline 0.8072 0.7723 0.8455

YOLOv8&s baseline 0.7606 0.8182 0.7105

YOLOv&n baseline 0.7383 0.8316 0.6639
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Method F1-score | Precision | Recall
BRI EIRMEGIRBE A B SR E AR - —
X - * YOLOvSn + 5-fold ToM + Soft-voting 0.8636 | 0.9406 | 0.7983
YOLOv8n + 8-fold IoM + Soft-voting 0.8609 0.8919 0.8319
Eﬂlg."tj’j'iﬁ YOLOv8n + 5-fold ToM + Soft-voting + Copy-Paste | 0.7556 | 0.8019 | 0.7143
YOLOv8n baseline 0.7383 0.8316 0.6639
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f 1 Optionl | 0 YOLOv8n + Copy-Paste 0.7342 | 0.7073 | 0.7632
KSDD2 M Z R ERE ®wiHgE (Optional) e it 165 SR AR Y 31| 26K Cross Validation L& YOLOv&n + 4-fold WBF 0.7124 0.7281 0.6975
Train / Val / Test ~ defect #2F HS+CLAHE - Copy-Paste YOLOv8n / YOLOv8s / YOLO26n-P2 4-Fold / 5-Fold / 8-Fold

synthetic images P2 /N8 TR /N R FE B Al ELEAN[E fold BUBAIEEERIR
R=Byolo26nTEZeta b Ed o HRE, B35 P2 head. B NBRMTE &R
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| " Fold1 ||| | Fold1 ~ Fold 1
Fold2 " Fod2 | ||| Fod2 | Method Fl score | Precision | Recall
Qraal || | Fold 5 il Fold & | YOLO26n + 5-fold IoM + Soft-voting 0.8851 0.8900 0.8700
et ) YOLO26n + 5-fold IoM + Soft-voting + P2 head 0.8800 | 0.9300 | 0.8319
Faster R-CNN ResNet50-FPN 0.8571 0.9490 0.7815
N £ N " YOLO26n + 8-fold IoM + Soft-voting 0.8430 0.8293 0.8571
O rrsweep wmnn 6 J L s SRR (R Al R YOLO26n + 5-fold WBF + Copy-Paste 0.8370 | 0.8796 | 0.7983
BB 1= confidence threshold loM + Soft-voting / WBF Bounding box * Precision * Recall — .
BA S ERIEE F1-score « FP / FN 47 YOLO26n baseline 0.8340 0.8223 0.8461
1.0 confidence > s ' — : . - -
e fold 1 }_f[:] 3 Efeciziﬂﬂ 22? YOLO26n + 5-fold IoM + Soft-voting + 1280 image size | 0.7004 0.7034 0.6975
\d L @ eca . |
S 035 | W ; _}:'_::_'_’_'\\, E"";;b‘e\] ® Fi-score 088 Mask R-CNN + ResNet-50-FPN* 0.8374 0.7900 | 0.8909
EDS ® | fold 2 }"D ________ _"" _____________ *This result is reported under the segmentation task, while the other methods are evaluated
| ! y S f L 110; under the detection task.
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7A(WBF/NMS/loM/Soft-voting), 15EIRV4E R % IoM+Soft-votingHV4E
REIF, loMa&Intersection over Minimum:

[oM(A, B) = milﬁgﬁlm): if IoM > threshold, then the two boxes are consid-

ered the same defect.
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K = total number of fold models, G = matched box group
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