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Research on five types of typical defects image detection algorithms for

complex textured fabrics

Wu Zhihua

(School of Mechanical and Automotive Engineering, Xiamen University of Technology,Xiamen 361024, China)

Zhong Ming'en Tan Jiawei Xu Pingping Zhao Yuting

Abstract; Aiming at the technical difficulties in the quality inspection process of the textile industry for the defect
detection of complexly textured fabrics, an image detection model based on a deep convolutional neural network is
proposed. Firstly, the YOLOv7-tiny model was selected as the reference frame of the algorithm, and then the
optimization was carried out, including using the SimAM module to reconstruct the feature fusion layer so as to
improve the model's ability to extract local features of defects and suppress background features. SloU was used to
optimize the coordinate positioning loss function to speed up the regression efficiency of bounding boxes. The FReLU
activation function is introduced to enhance the utilization of spatial information in the nonlinear activation layer and
improve the spatial sensitivity of the activation function. The experimental results show that the accuracy and recall
ratio of this model are better than those of other existing algorithms in the detection tasks of five typical defects for
complex texture fabrics. The mAP reaches the maximum value of 80. 5%, the size of the model is only 9. 2 M, and the
detection of a single frame image on the PC is only 21. 13 ms.
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max<bf; sbe ) —min(b? Sb, )y B B L6 S GT HyH
Lo AR (b, 50, ) SR PB LG AAR I 2 BT, o] LATE

B o R 2ok 0 B, SR A Sk 0,78 VIl SRt R o

< % W B /ME o s 0B /ME B,

B2 A AR X 48 O R BT G T O 3R
A FERYE X T3 AR R B KL B T

e« 50



HAE e F om ¥ # A
= | w—w* | _ | h —h* | Wb (w,h) Fl 2 :EﬁﬁﬂﬁﬁE
T max(w,w®) " max(h ,h*)’ ’ i S

(w*  h*) 4331 PB A1 GT 14 56 B A0 B, 0 42 il 6B iR
PRI SRR B iy T DR B R TR AR 2 AR B 6
gSE, 0 BEN 6.
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FENDRE B, A 30K SToU $J¢ s A50E Sk 9 465 1 332K o 4
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LIS R Ga) RO E O, FReLU ¥ ReLU
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23 MR 34 A BEAT AR S P AR . AR B AR R
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2. B TRREEE 1X1MEXE ZFLFFUE, ZEMNE
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B2 EEEER T (1, 1+r,142r, -, 140}, X4
MERRMTELZMEE, R o BB TLIEMN %R
L 1 28 [RDTR R AR TR AT A R R okb T R 30 (g A 2 v 3
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TR, X A7 G 3 A 0 450 48 4 kAT S5 31 40, S 1 601
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B T REE B AR SERR A A FE T L
P % 0 R . AR 0 BOTE 25 00 2 4 & i 4 (broken
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V51 (stains) T2, 20 9l AR R B BAY 13%6.42%.5%0.9%
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3.1 BERIEE

5 P8 B A 7 0 S B N S AR 4R SF ¥ BE (average
precision, AP) ¥ %4 BF ¥ {H (mean average precision,
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N} B AT PR AT 100 B R B E s e BE. AP b P-R
(precision-recall) ff £& (¥ BLo3 11 F1, HH B 7 L8 .

AP — Jipmdr %)

L A T (precision, P) FIEF 43 (recall, R) 73 5l & LRy
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HIHMEAEASH  FP B EHEASH . FN I EH %
AEH., mAP H&ANK5100 AP ¥{E (ToU B{HE 0.5),
HHEARN .
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o N AR AR A B0 A5 DU HROIE S 2 0 B H L AR 5.
FPS JUJ g 5 b SBOTEAG 0 4 [ 15 i B
3.2 AUHERS 41

T BN [R) T 5 AL A o) A5 A I R A B 5 o L 7
YOLOv7-tiny A3 Al b #E 47 T AH OC B9 X b 5256, dn 3k 1
JR

ALVE 5L SimAM SR mAP 71 £,
K HS & 3% £ 74. 6 06, 1 45051 38 1 19 2 B0 B AR AR

(b) FRYOLOV-tiny B |

(©) I MSmAMBI LB
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AL B v 1) 1 BB R ) A A () S 8 4% 1R R O R 1O R
B HORINER 2 Piw .

®2 OHMIBER
P/ R/

mAP50/

T 177 % y y y FPS

Base (YOLOv7-tiny) 68.5 66.9  67.6  75.8
+SimAM 75.4  73.5 746  T4.5
+SloU 78.3  76.8  77.1 74.2
+FRelLU 8.6 77.5  80.5  72.3

M2 FRLEDR . DI A SimAM FE & S HLH 1k
FHERLA 2 2 S, AL R 2R mAP 5353k
B 75.4% . 73.5% Ml 74.6%, 5 BB 68.5%.
66. 9901 67. 6% AH L 43 I H2 F+ T 6. 9% .6. 66 F0 7. 0%,
FH] SimAM REAZ 2 f J5 TR BB AR AE (9 2 L 2) R A] SToU

R1 ARFEAVSEN N EEEZWHZEER

B 7 i # Param/M M-adds/M mAP50/%
Base(YOLOv7-tiny) 6. 54 - 67.6
+SE 6.73 0.19 73.9
+CBAM 6.71 0.17 73.5
+CA 6. 68 0.14 74.2
+SimAM 6.67 0.13 74.6

Bl 4 ATLHM SimAM BV R T B H g

0.13 M, R H Grad-CAM #& Jj &l #F 47 43 7 W] 401, A6 L F
& 4(b) H HIJE YOLOvV7-tiny & #:, [ 4(c) 3] A SImAM J&
P B 1 1 FCHR 0 R AIE P T R B R (A SE R AE T D L B IR
55 T PR AF B4 1 AU /N CAn R 2R A BT R D 5 T BR A Ak A Y
A6 I B A

TR BEAE (0 B A5 8 0 T8 AR5, A A 0820 U A R R R Y
1L AL BRI (A5 4G T 80 32 ) 4 oE 3R (& 2 % mAP 43
BRI T 2. 9% .3. SYUA 2. 5% 53) i FReLU ¥4 1 R %k
JE BRI AL B A o R L A 2 BN mAP Bk 4 582 T+
3.3%.0.7% 1 3.4%, 4 9 ik F 81.6%. 77.5% A
80.5% , XML SIGHE R A S IR YOLOv7-tiny 45
Y SR A R
3.4 fHb=xIe

KT R AR ST T Bk S A 2R B AR
K 00 4 35 7 A DG BRBE R I A 45 b M BB 25 5, 7E AR SCAR T
BBEA IR HE 55 b ¥EAT T 6 ST U A I B A T
Sl BB NVIDA RTX 3080 &, £ 4 B i) 25 300 4
epoch, IS —3 . BAMNLHREERNE 3 iR,

AUERARCHAHMELEBRAET &S mAP H
80. 5%, 48t F JE #F YOLOv7-tiny 55 35 9 67. 6% &5
12.9% , LRI SR BEAL T B 1 3.5 fps 38R 36 3 72. 3 fps,
REHS 50 47 ) W 2 Tk K D0 2ok, b A, B A R /AR Oy
9.2 MB, B F T % W& W HRE .
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SSDH 63.7 70. 8 93.1
Faster R-CNNM 61.9 15.2 515.2
YOLOv3 65.0 46. 4 220.7
YOLOv4™ 65.3 46. 6 231.0
YOLOv5st 66.0 57.7 25.7
DETR 66. 2 40. 0 39.6
YOLOx-s- 66. 4 54.0 33.9
YOLOv7-tiny 67. 6 75. 8 6.5
AL 80. 5 72.3 9.2

Pl 5 F 2% T AR SCE ik LAY BT X JL 26 A 00 X B8 A5 R Y
Ay DT SO A AG I 2 SR o L AP I 5 () 2 B — Ay DR JROIE B9 1
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2b7 W AN R B BRI AR RO A SO 4
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TE BUAT A UC SBORE A A 55 v+ 385 3k A7 7 25 JO0E IX 380
PR BE AN 85 L JBOBE S 0 43 2 O o L B0 A R R TS B R
B ML, BN I ), AR SCOR IR B A ) Tk e
YOLOv7-tiny Ziifi b HEFTEER T HLE B9 51 A L B AR AE [ 15
Jr X B e AU AL PR RS 3 A4 T T B R, SE B A R
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PC i J&, 5% Jii CUDA i3 2%, & & 4 I 5 5 {5 35 2
80. 5% , Hak FURAENTAL 21. 13 ms, {H & A S2 I #1045 -
NIRRT BT S Gy W 2 R A A DT 9k 0 i A O A A iR
ke, X H T EAmICE @R —, R T R, D2
FRUPEAFHE AR Lk B . 78 F— & TR &S0
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