64 20264 068 AOEDO|C|IO{ X

— - }‘ e o e ~—
AAY Al 71t doly 573 ROI A A4S A%s
x9 ¥ A A5 AL
(An Automated Steel Surface Quality Inspection System Combining Generative Al-Based Data
Augmentation and ROI-Based Dimensional Measurement)

o

DRA, HaAY, HAHS”

(YuJin Ko, HeeJa Jeong, NamHo Kim)

2 mnoAE 7 21 F4 Al A AdAp sk A ') A S, FE 3 3S AssE)
flal AEE AL 7]uk Fﬂ olg] Bk} ROI 718k 2| =48 Agst YOLOv1L 7]8F HAF Al 268 Aok}, ok
dlolEl= 7] E7F At dlolH, OAK 7|2} 7]HP AHA) & d]olE] & Google Flow 74k &4 Holg| &

of F=3kqth AQE Al 2~Fl> YOLOv11 7|9k A& Ed=E ~394%|, & YE ZE 59 4% ROIE dEshaL
ROI el A g dAe] 78k 24 548 3t 5 AR 713kl el OK, WARNING, NGE 43t}
AE A, AR ARl A 244 As ROL AE, A7 54, 38 34 2 A4 49 34 dakE Asst
g g s ST g AA HolEd 43 tlolHE RExHow ¥ Sk S AE A N ks
dE& ZYem ROI 7|9 A5 %—7‘3 A= Algkd AE 204 88 71 o] 2akE vERT ek 94

Y

W SHo - 34 59 4% ; 443 Al do]8 B¢ ; YOLOvlL ; ROIL A+ 54 ; &8 &4 ;5 AA A3

Abstract

This paper proposes a YOLOvll-based inspection system that combines generative Al-based data
supplementation and ROI-based dimensional measurement to automate defect detection, dimensional
measurement, and quality judgment in steel surface quality inspection. The training dataset was constructed
using existing steel defect data, OAK camera-based self-acquired images, and Google Flow-based synthetic
data. The proposed system detects defect ROIls, including scratches, holes, and missing nuts, using a
YOLOvl11-based detection model. It then performs image-processing-based dimensional measurement within
each ROI and determines OK, WARNING, or NG status according to predefined criteria.

Experimental results show that the proposed system can automate defect ROI detection, dimensional
measurement, quality judgment, and inspection result visualization under limited experimental conditions. In
addition, the training configuration that supplementarily included synthetic data showed the potential to
improve detection performance, and the ROI-based dimensional measurement results were within the
allowable error range under limited experimental conditions. However, the independent effect of synthetic data
and the generalization performance in industrial field environments require further validation.

B Keywords: Steel Surface Defect ; Generative Al Data Supplementation ; YOLOv11 ; ROI-Based Dimensional
Measurement ; Quality Judgment ; Inspection Automation
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