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Surface Defect Detection of Strip Steel with Few Shots

SONG Wen-Qi', WU Long"?, LI Yao®

'(School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)
*(School of Mechanical and Electrical Engineering, Sanming University, Sanming 365001, China)

Abstract: To address the problems of few shots and varying sizes in the surface defects on steel strips in industrial
scenarios, this study proposes a detection network for surface defects on steel strips readily applicable to few-shot
situations. Specifically, the algorithm is based on the you only look once version 5 small (YOLOvSs) framework and a
multi-scale path aggregation network with an attention mechanism is designed to serve as the neck of the model and
thereby enhance the ability of the model to predict the defect objects on mulﬁple scales. Then, an adaptive coord-
decoupled head is proposed to alleviate the contradiction among clasgiﬁcation and positioning tasks in few-shot scenarios.
Finally, a bounding box regression loss function fused with'the Wasserstein distance is presented to improve the accuracy
of the model in detecting small defect objects. Experiments show that the proposed model outperforms other few-shot
object detection models on the few-shot dataset of surface defects on steel strips, indicating that it is more suitable for
few-shot defect detection tasks in industrial environments.

Key words: surface defect detection of steel; few shots; attention mechanism; multi-scale path aggregation network;
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B5 E AR RN NP ACE TR A TRA A Tl 5
FIG/NREASHE 58 ML) Faster R-CNN (IFDD) 3847 L%,
f£ NEU-DET /MEAREHE A kAT 9e5e. Ho, *3F0R
BRI LE SRR BB R S A AL RFE & sk R MR & A
FEAS, BAXAE BT RE A B AT 1 Zx, B4 F Rl 5400
() SRR A — R, FAb I 2Rk 5 A S0
7. SOt R WK 2.

#* 2 1 NEU-DET #8HR4 -1k Revrah

(mAP=AP5))(%)

it 5-shot 10-shot 30-shot

YOLO+{t* 55.6 61.2 64.8
TEA"* 37.1 39.4 41.1
Faster R-CNN (IFDD)"* 52.64 58.36 64.29
FODNet (ours)* 62.3 64.3 69.5
YOLO-+t 53.9 59.6 66.5

TFA™ 36.7 40.1 454

FODNet (ours) 60.§ " 65.1 71.0

X

M 2 TT LU, o SR+ U 507 3Rk 2
YNGR, A SCHBLE & Fh 24+ T (5-shot, 10-shot,
30-shot) HRZ I H S A I 1 RE. AR &, ZE* 2507
R, M4 YOLO+t*, FODNet*[f] mAP £ 3 fh
shot 5L F A5 T 6.7%. 3.1% F1 4.7%; 5 Faster
R-CNN (IFDD)*#f kb, FODNet*{] mAP 43 H#2 T+ T
9.66%-+ 5.96% 1 5.21%; 5 TFA*#H L., FODNet*[1]
mAP 7 HHRTH T 25.2% 24.9% 1 28.4%. LU, £
FE*2: 75 XK, ML YOLO+t, FODNet f] mAP 435
I T 6.9%-. 5.5% F1 4.5%; Lt TFA, FODNet ]

mAP S HHRTE T 24.1%. 25.0% 1 25.6%. 52045 B 75
S UEH] T FODNet 75 T MV R85 T 0 s B 0 14 e AN
i, TFA fil TEA*[{) mAP iz T H AR, X 507 @
FHRL/INEEA H AR A B ERb B R 28, TR 57
P SFe o ARG AT 45 B AN &, ASRE LB B T Tl
=

4, FODNet M 5-shot ] 30-shot [] mAP 3K
B (M 60.8% F] 71.0%) B Z T FODNet* (M 62.3%
£ 69.5%), XFHH BRI YOLO+H 1 TFA L. X
e W AR SR S B I 25 75 X3 T /NP AR B Y,
BEABTHRTHRERIRIIERE.

B 10 R T 1A SCHARSRII MK 1 T, YOLO+Ht,
TFA F1 FODNet 4f NEU-DET #7260 B £ 5. [t
FODNet FeIUR A, 1A 5772 1 A6 I AR AR A 2L
L YOLO+t 2L (Cr) FEA M E 2135050 I B be 12 31
N2 AN BRI, T B3 S ) FODNet BCER IR — AN 6k
ff4, ‘&7~ T FODNet 4= R {5 B4 HURE T AR 35 [E] B,
YOLO-+t #5-5 J5K s (Ps) w5 BAAFHALL I O R B 2 031 B
SEERFE, 177 FODNet A 52 Dy ER AT, HERf 1R 5 H 3 5
SRFEALE. BEAN, TRA TEBEHL (Pa) FEAAR I - st I8 7
B, FEZLLL (Cr) FIRE A (Ps) FEAK I A B8 R AT
AR RF, TXAE Tk B A AN e i R 1. R, FODNet
PG SRR PRSI M R, BEE T T3 56 R 1T 4R
F I ER AR AT 55
3.3 A FAEEYA Sk R ST A

Ay T Ay 2 5N GRAEAR (R RS 43 A B BAH DG 1 &
B OCUFEARF/NE RS S IR 2, SR A, 5 A,
B UAHE = = 2 Wasserstein #7554 RAE AR 22
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truth o 0
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B 10 /VEEAS h f AS I AE R (A DN 45 R

%3 S-shot KA FAFNUR R HAE NEU-DET Bi¥idi 4
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BUREM AP APy \ AR APy APy AP
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NWD 274 ¥ 551 253 14.2 21.3 349
WD-IoUpes ~ 27.6 554 254 137 208 362
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