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A lightweight fabric defect detection algorithm
based on improved YOLOV5S

ZOU Hongrui's REN Jia"*, PAN Haipeng"*, ZHOU Chuanhui'
(1. School of Information Science and Engineering, Zhejiang Sci-Tech University,
Hangzhou 310018, China; 2. Zhejiang Sci-Tech University Changshan Research
Institute Co. ,» Ltd. , Quzhou 324299, China)

Abstract: A lightweight fabric defect detection algorithm, GhostNet-CBAM-Partial convolution-
YOLOv5s (GCP-YOLOv5s) based on improved YOLOv5s was proposed to meet the high-precision and
real-time requirements of fabric defect detection in textile production. Firstly, this algorithm introduced
the GhostConv module in GhostNet to optimize and reconstruct the original backbone network,
significantly reducing network parameters. Secondly, CBAM (convolutional block attention module)
attention mechanism was incorporated into the backbone network to increase its feature extraction
capability. Finally, an improved C3 module C3-P ((C3-Partial convolotion) module based on Partial
convolution was designed to reduce the number of model parameters while improving the feature fusion
capability. Comparative tests were conducted on a dataset of self-built fabric defects on site, and the

results showed that compared with the benchmark model YOLOv5s, the parameters and computational
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complexity of GCP-YOLOv5s were reduced by 41. 6% and 43. 1%, respectively, while the detection speed
and detection accuracy were increased by 12 FPS and 1. 7%, respectively. The GCP-YOLOv5s algorithm

has high detection accuracy while ensuring model lightweighting, meeting the requirements of high

precision and real-time performance in fabric defect detection at the same time.

Key words: fabric defect detection; YOLOv5s; GhostNet; attention mechanism; high-precision; real-time
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SRR BP0 R S 1 A N v =
CBAM 7ER I ML INAE £ T HAE S 2% 2

R T TGN T S8E, TS
SAL RN SR IAE J1 . A SCEE£RKE CBAM TE 7 1 HLiHI
RN ) 3 R A1 i B 265 19 R iy » A M A 7Y

IR AL ] BB R YRR SR BRI B 2k
3.3.3  AFITEEIIHLEI IR LI

g T i CBAM {2 1 ML 3 321 W 28 4
TSR B RE J7 M 38 FHRCR, o i S B P,
P . P_,@0.5.P_,@0.50-0. 95 YE A TFHr 5 bx »
I SE 1 &= 1 MLl ( Squeeze-and-excitation
attention) ,CA 1 & JJ L] (Coordinate attention) .
CBAM 7E & J1 9Ll 43 511 5 GhostConv-YOLOv5s
FHEE G K25 RN 3 PR,

N

®3 AREFENNHSBREUETIESESHLRPAIEERHITNIER

K6 I EE 2 ZH/MiB P_/% P /% P @0.5/% P, @0.50-0.95/%
GhostConv 5.09 5.7 93.6 96. 8 62.1
GhostConv+SE 5.09 5.3 93.7 96. 8 63.5
GhostConv+CA 5.10 5.4 94.0 96.7 60. 1
GhostConv+CBAM 5.12 5.3 94. 4 96. 8 63.6

E R AR S AR AR B B 45 2R

5% 3 A%, CBAM Fl SE VE & I HL B4R >
I T B SR BT T FE T S Ry
TESEERE ) » AR A2 P, @0. 50-0. 95 154 ]
PETb, AR Sk B 7E 2 R0 4% o il R B (Y
CBAM T 1L .

3.3.4 R mIRE HC LI A Al

ASCAEMEAREAS A I RS0 A, LS, i —
AT R A PERE  SCRAE A IR 4—3% 5,

4T EMRIERE T A SCE LR 7 F
F I ARG B A% F A R, TR 4
AL, A SCHR YA GCP-YOLOVS s A5 28 75 A 31E A6 )

G B (A TR BRARR T B ) S0 R s, 42
Fo T AREADAS I AR

5 RN T AU R TS Al S g0 ) L2 5 . X
I YOLOvS5s Fil G-YOLOv5s A Al 76 56 4 3= 1 %
2 Ja BRI SR TR R P, WA I R R
XF e G-YOLOv5s Fl GC-YOLOv5s A Al ZE(f T
HE VGG, BB S H R b P, @
0.50-0. 95 #&F+ T 1. 5%, £/ IS B ny 1 i
A T W R R AR SR ERE S AR B T, XTH
GC-YOLOv5s #il GCP-YOLOv5s A 4. 76 {fi /i
PConv Mt T C3 b 2 )5 AR SH TR T
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AR S TR YOLOVSs (045 fb A1 DT HECEAS I 337 397

19.9%,P ,@0.5 #&m T 0.3%, P, @0.50-0. 95
$&5 1 0.1%, Neck WM EH DRI SHCN G315
SE YRR AE Bl A BE J1. X YOLOvSs #1 GCP-
YOLOv5s ) 2 $ & FLOPs, F . P, @0.5 #il
P, @0.50-0. 95 A1 A SCE AR LU RMERE T 280

i FRET AL 6%, 7H R R RE T 43, 100, Kl Bk
PR T 12 FPS, P, @0.5 5 M [H, P, @0. 50-
0.9548m T 1. 7%, FHILT] UL, A SOl 3k A 3
SR TR I OL T ST T g RS R
RIS PP A 2 3

x4 HERESEIEHARERNTNIER

(=R ZHE/MiB P./% P/ % FLOPs/G Fi/Hz P, @0.5/%
Faster-RCNN 135.0 12.0 80. 6 890. 0 33 93.6
SSD 23.0 11.3 85.0 61.5 67 90. 2
YOLOv4-tiny 5.7 8.3 90. 3 6.9 106 92.3
YOLOv5m 20. 8 5.1 96. 3 48.2 70 97.6
YOLOv5s .0 4.9 95.0 16.0 104 97.1
YOLOv7-tiny .0 6.4 89. 6 6.0 81 95.2
YOLOXs .0 4.2 96.0 26. 8 73 97.3
YOLOv8s 11.1 1.8 95.7 28.4 104 96. 2
GCP-YOLOv5s(A30) 4.1 3.9 96. 2 9.1 116 97.1
T IR R Y RPN 8 R i B 45 51
x5 HEIWIEMIER
Bk BifbET CBAM C3-P &%i/MiB  FLOPs/G Fpu/Hz P, @0.5/% P ,@0.50-0.95/%
YOLOv5s (baseline) x X X 7.03 16.0 104 97.1 62. 6
G-YOLOv5s v x X 5.09 10.7 117 96. 8 62.1
GC-YOLOv5s v v x 5.12 10. 8 115 96. 8 63.6
GCP-YOLOv5s v v v 4.10 9.1 116 97.1 63.7
T X RN LS AL AR s o SRR S A B AR
YOLOv5s(FEAERHD Fl GCP-YOLOvSs X 5% .
4 & #

5 50 Hh 4 1 G DU 25 SR 1 s 19 RS R 8 BT s L
MAERRILZE 4, XA 8Ca) T (W RS 1 7]
T SEUERSTIRAT — ARG, T AR SO ok Y BRAG 5
XF LB 8 Ca) FTEL 8Cb) FEIR 2 Wl FEUERLRAT —
Ab A AR SO A B AS . % FE L 8 Ca) AT
8Ch) MG 3 AT 78 SC T3k A 2 7 b Ik o A 7 o
WER . NIED 8 AN 4 mI 1, A SCHE H A Ble it B A
REARR T 1RG22 1 ] At v 1 ARG R

wei 0.31 9)

©) GCP-YOLOvSs%ﬁﬂ’iaETMﬂ&&%
8 EEHBRIF] GCP-YOLOv5s #a il 45 RoR 5 B 5

ASCRET HAERIA YOLOVSs, #3351 A Ghost
B TSR BUM 4S5 CBAM 135 14l
il 344 5% 2 1 0 45 AR AE R HURE J7 . 8 PConv ¥4 C3
MEH T A C3-P A, 53 T —F 36 F YOLOvSs
(A G A AT DG B CBE A I 5375 GCP-YOLOv5s,
TE H A A 0 S a0 45 L R AR T 3 A A
YOLOvVSs, A fir 8 GCP-YOLOv5s B iS5 &
TRET A1 6%, TSR T T 43, 190, kil B 42
e 1 12FPS, R BEER & T 1. 7060, AR LT H A
F 3 HFRA I , GCP-YOLOvSs 76 K6 ) 58 & 5
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