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Detection of fabric shape retention based on image processing

TANG Qianhui, WANG Lei, GAO Weidong
(Key Laboratory of Eco-Textiles ( Jiangnan University) , Ministry of Education, Wuxi, Jiangsu 214122, China)

Abstract In order to evaluate the shape retention of a fabric comprehensively and accurately, a dynamic
detection system was developed to simulate the recovery process of fabric flattening after being creased in
daily uses. The video sequence of fabric crease recovery is obtained by the detection system, and the
single frame video image at each time is extracted by the program, and then the image is preprocessed,
binarized and refined in turn. The indexes reflecting the fabric shape retention, including angle, height
and shape preserving area, are extracted. The experimental results show that in the crease recovery
stage, the change rate of each index gradually decreases with time. Under the condition of pressure 10 N
and pressure time 10 s, the sample tends to become stable after 60 s in recovery stage. A linear
relationship exists between the angle at 60 s and the wrinkle recovery angle measured by the existing
standard method, and relationships between the height, shape retention area and the drape coefficient are
linear too. The results show that the system can predict the wrinkle recovery angle and drape coefficient of
fabric through the three indexes of angle, height and shape retention area, and it can accurately describe
the dynamic change process of fabric shape, and can be used to evaluate the fabric shapes accurately and
comprehensively.
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Fig. 1 Fabric shape retention testing device
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Fig. 2 One frame of video image (a) ,
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binary image (b) and thinning image (c)
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Fig. 3 Warp sample image
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Fig. 4 Dynamic change of shape retention index.

(a) Warp apex angle; (b) Weft apex angle; (¢) Warp height; (d) Weft height;

(e) Warp shape retention area; (f) Weft shape retention area
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Tab.2 Result of fabric shape retention test at 60 s

during crease recovery stage

) Wiff/(°) Wi/ em ﬁﬂﬁﬁﬁ%/umz
e i 1) B i ) 2 J11) i 1)

1* 154.8 149.8 0.35 0. 60 1.44 2.22
2* 157.8 155.0 0.68 0.79 2.50 3.47
3# 122. 4 113.9 0. 49 0.63 1. 44 1.50
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Tab.3 Average value of fabric wrinkle recovery angle
according to AATCC 66—2014 manual method
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IR %

ol s L 5 P
1* 48. 62 58.30
2* 72.26 76. 87
3" 50.17 53. 54
4* 59.55 62.23
5* 53.54 58.98

- PragmE /()

30| 2 1f)
1" 147. 4 142.8
2* 143. 1 144.7
3* 111.6 98.6
4* 92.8 71.9
5" 95.0 83. 4

STIRUR T3 T A =1 Rl R 2 e O A ]
PRAICC & , B AT LA JE 5 T0T £ ok 190300 2 9 1 7 496 [
=B
3.3 REMEBEMMXESWT

VYR RPN PR 4 R, #EER
588 RN Pearson A EHEN 0.959 (K F
0.5),ZI[a /Y Sig. fH# 0. 01 (/T 0.05) , B A W &
FHOCHE BRI, U5 40 B i 3 R 4005 (R0 PR 48 A 1)
MR, BRERKSTMARA BFEMHEH, M

e A S T e B HL A A S B T] =2 1)
4 4 T R UL G BE AN i B T AR K0S PR T R
Ti R B o

1% B®

1) 35 % 2L AR IE 1 RE Y 30 2500 4, m] A0
W R R AR AR B (8] 1 22 72 . Zad 3h
A E e A B, R LR TR ] S B B 60 s J 4% 4
PRASAE S TP AR, AR B R IE M e R R RS

2) TS 3 a ol &2, T vy DR JE T AR S 2
AR B BA LA KBS &, NI, T LU i T
Tty ORI T AR 3 3048 b 0 2 A 4 [l A2 A 5 B
e R T T H AT ORI ARG I 1 Sl A A
VA b B — A R, SN A T i 8O ST A U R
JEAE IR T 28U AR PR I R T AT AT PR S AR
FENE

3) A e KRR R 2 T I A5 A, TR
SEARAE AT AT 9 ) R P A T 1, S B X R
PRIE A BT o | 2 1) PPARY FZXB

2 k-

[ 1] W7, KiGE. S8 p#IM]. L. KEKRE
WAL, 2013, 334.



- 94 - AT 2 55 42
ZONG Yaning, ZHANG Haixia. Textile materials 47(1) . 50-52.
science [ M ]. Shanghai; Donghua University Press, [ 7] FRMSRR, VEA28, MRgd. WUBLE B 76 P 2K bR PG
2013:334. PESMUL DR R P R 9 e L] 95 8L R, 2007,
[ 2] FEF, XUk, Wwndn, 5. 5T 075 89T 28(3): 79-83,99.
SrmEMs SME[T]. 2542, 2013, 34(2): ZHENG Pengcheng, WANG Xueqian, CHEN Zhai.
55-60. Application of the double-model mutual authentication
WANG Lei, LIU Jianli, PAN Ruru, et al. Dynamic method in judging the retention of the appearance of
measurement of fabric wrinkle recovery angle based on casual trousers [ J]. Journal of Textile Research, 2007,
video sequence[ J]. Journal of Textile Research, 2013, 28(3): 79-83,99.
34(2) . 55-60. [ 8] ®#, XIH4, TJwt. T KES 5 PhabrOmeter
[ 3] RAJA Zaouali, SLASH Msahli, FAOUZI Sakli. Energy REGEW WS BRI ET R [T]. 2%, 2017,
modelling of fabrics wrinkle recovery behaviour [ J]. 54(12) :26-31.
Journal of The Textile Institute, 2016, 107(11) :1-8. ZHAO Chao, LIU Xinjin, WANG Guangbin.
[4] BRH, B4, B2HE, & 20 =45 m 50K Comparison of shape retention of cotton fabric based on
Eir S =i m A ]]. Zigl2E4M, 2008,29(9) : 51— KES and PhabrOmeter test system [ J]. Journal of Silk,
55. 2017, 54(12) : 26-31.
CHEN Ming, ZHOU Hua, YANG Lanjun, et al. Three- [9] ZTT, XPEE, TS, T REENESR S
dimensional fabric drape morphology test indexes and HABEZT]. forEYLE R, 2005(14) . 76-77.
three-dimensional reconstruction [ J]. Journal of Textile LI Liaoliao, DENG Shanxi, DING Xinghao. Image
Research, 2008,29(9) . 51-55. block binarization algorithm based on otsu method[ J].
[ 5] skmels, deolsE, &, & ETF=4H1ERN Microcomputer Information, 2005( 14) . 76-77.
LY EEMAERNIKTTELI]. BY R, 2015, [10] BRH. —FAWN _(EEEMAFEIT]. T
43(10) . 58-61. T #E, 2003(18) . 147-148.
ZHANG Xiaoting, HONG Jianhan, CHA Shenai, et al. LU Junbai. An effective binary image thinning
Wool fabric drape performance test method based on 3D algorithm [ J]. Computer Engineering, 2003 ( 18):
scanning technology [ J]. Wool Textile Journal, 2015, 147-148.
43(10) : 58-61. [11] 5%l , L), M7, JET Hough 48 # 19 F kK
[ 6] SUNDARESAN S, PASUPATHI S A, SASIKALA L, WA T]. U B84 F2 2440, 2008(11) ; 2424-2429.

. B A AT ]
47(1) :50-52.

SUNDARESAN S, PASUPATHI S A, SASIKALA L, et
al. Drape angle tester [ J]. Melliand China, 2019,

= br g5 5 iz, 2019,

GUO Siyu, KONG Yaguang, ZHANG Xufang. Corner
detection algorithm based on Hough transform [ J].
Chinese Journal of Scientific Instrument, 2008 (11):

2424-2429.



