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Steel defect detection based on multi-scale lightweight attention

ZHOU Yan't, MENG Jiang—nanl, WANG Dong—lil, TAN Ya—qin2

(1. School of Automation and Electronic Information, Xiangtan University, Xiangtan 411105, China; 2. School of
Computer Science - Cyberspace Security, Xiangtan University, Xiangtan 411105, China)

Abstract: Aiming at the problems that the current YOLOVS5 algorithm detects steel surface defects with low accuracy
and slow speed, a YOLO-Steel steel surface defect detection algorithm is proposed. First, a light-weight channel attention
module is proposed, which can effectively focus on important channels with only a small computational cost. Secondly,
by using atrous convolution to expand the receptive field, a light-weight spatial attention module is proposed. Finally, a
pyramid attention structure is proposed, which uses multi-level pooling to scale feature maps, and uses spatial attention
modules on feature maps of different resolutions to learn its spatial dependence information. After splicing in dimensions,
the channel attention module is used to reconstruct its channel-related information, which can achieve better detection
results for multi-scale detection targets. The experimental results show that the average mean precision (mAP) of YOLO-
Steel on the steel surface defect data set can reach 77.2 %, which is 1.8 percentage points higher than that of the YOLOvS5s
algorithm, and the model time and space complexity are basically the same as those of YOLOv5s. On the basis of ensuring
the detection speed, the accuracy is effectively improved.

Keywords: YOLOVS; steel surface defect detection; attention mechanism; pyramid multi-level attention
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SHE M2 N T 32866. 55 3 LAERT 1 4L FE A
b KRR I CBAM B o8 BT i B R T
JIREHLL-CBAM. 5256 45 5L 3R B, A BT 1 — 44, 78
mAP JLT ARG LT, 2508 B R isob, AT 5
YOLOVSs 5k, ZHEN DRI T 1062,1X 5 H#%
A FH A S DB LA 23 () B2 2% FE b 34 I (R A7 AR
WD T =AY, I TR IR R R, 5
4 R Y VR R LS & I S KA R A b
7 SPP-LCBAM i, H H £ #6: Ji YOLOVSs % % 1
(1) SPP 5L 8, — 77 THI g % 4k 7k SPP 25 (1) Ty e, S
ZYRHERE B G, 5 —J7 TR 2 (B = )
B3 T3l % 22 G0t AX IS 1 22 R BERFAIE [ 3R 4T 2 )
WG B0 A RUPEE. S256 45 JR 0, 6 & 75 45
P 22 i 3 F 3 B = b ] Rtk N VR 3 TR 1)

PR PEBURFE B A B B4R, HXHTE S HENE
/LB 38 0, A TSR Y OLOvSs Sk, R Rkl 1) 25 4>
FRecall 2+ T 1.6 %, R HE L &7 L HIER T
B 22 G RRAE B, BB HEAS I B bR (B8 )0 B 2
FETE. BhAh, B KGN AL ) mAPIRTE T 1.8%, £ T
T H ) e 35 22 G R 1 G AT 22 R 45 ) 142
HEEPSNOE R CE

B 8 g 6 St B AG I 5 SRt B, 28 14T M 4
F, 55 247 8 YOLOVSs B3R I 3R, 28 3 47 M FT iR
tH YOLO-Steel HEMIZCR. 7] LA Hi, YOLO-Steel
FHEEF R YOLOVSs 5925, 704G I e A 2R LL KOS LEAS
7] R Sl B ARG 0 20 SR B 4814 — e I T, R T
BT AR A AR DL R 4 3 2 R R S5
(A 2.

%5 YOLO Steel ;HR4SEIE

method CBAM L-CBAM SPP-LCBAM Precision/ % Recall /% Parameters mAP/%
YOLOvV5s — — — 77.1 72.5 7035811 75.4
Improved 1 Vv — — 75.0 72.1 7068677 76.1
Improved 2 - V4 - 79.0 71.3 7036873 76.0
Improved 3 — — v 73.9 74.1 7037897 77.2
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