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Objective evaluation of fabric pleats grade by laser measurement technique

FANG Su'? LIU Chengxia'*® ZHOU Ao'

( 1. School of Fashion Design & Engineering Zhejiang Sci-Tech University Hangzhou 310018 China; 2. Zhejiang Province Engineering
Laboratory of Clothing Digital Technology Hangzhou 310018 China; 3.2011 Collaborative Innovation Center for Garment
Personalized Customization of Zhejiang Province Hangzhou 310018 China)

Abstract: In order to avoid the contingency and uncertainty of the sample comparison method a method based on
comprehensive indexes to analyze the pleat grade of fabrics is proposed. Pleat template point cloud obtained by 3D
laser scanner was taken as the research object. The Z axis as pleat height was analyzed by the reconstruction of the
3D reference plane and pretreatment of the template point cloud was conducted to obtain a point cluster of 50 mm x
50 mm. Meanwhile the three-dimensional characteristic indexes were extracted. Firstly the fitting equation and the
correlation coefficient between the individual characteristic index and the pleat grade were analyzed. It was concluded that
the single index could not well reflect the fabric pleat grade. Finally stepwise regression analysis was used to establish a
model of comprehensive characteristic index and pleat grade. The model was tested with the samples containing pleated
fabrics. The results showed that the coincidence degree of subjective and objective evaluation was 90%  which can

reasonably reflect the fabric pleat grade This paper provides the basis for the objective evaluation of fabric pleats.
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Fig.1 Preprocessing process of template point cloud
2
Fig.2 Point cloud data after preprocessing
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Tab.1 Template eigenvalue extraction results
CRH 0.144 0.086 0.290 0.105 0.015 2.594
CR=2 0.289 0.269 0.519 0.363 0.271 4.688
CR-3 1.490 0.573 0.901 0.955 0.941 2.427
CR+4 0.944 0.812 0. 865 0.960 2.031 4.125
CR-5 4.085 2.327 1.525 2.762 5.699 2.610
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Tab.2 Stepwise regression analysis results
t-stat
Cs —-1.288 -0.208 N
C, 4.153 11.577 Y
Cr -0.096 -1.666 N
Cr, 3.608 7.804 Y
Cp, 0.184 1.587 N
Cou -2.311 —-11.505 Y
PL
PL
PL=4.153¢ +3.608R, —2.311Q, -0. 264
(7)
g Ru Qr] °
F
R 97.6% RMSE

0.22741 R? 1
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Fig.4 The results of subjective evaluation and objective

evaluation of fabric pleats grade

4 (7)

90% -

N SPSS

PL PL

: PL =4. 153¢ +3. 608R, —2.311Q, -



55 6
2018 6
0. 264 o R, .0,
° 50
90%
J. 2000 27(4): 2124

LIU Fu FAN Jintu TIAN Yantao et al. Extraction of
corrugation signal at clothing seam with laser scanning system
J . Opto-Electronic Engineering 2000 27(4): 21-24.

AMIRBAYAT J ALAGHA M J. Objective assessment of
wrinkle recovery by means of laser triangulation J . Journal

of the Textile Institute 1996 87(2): 349-355.

J. 2008 29(9): 38-42.
CHEN Huimin GU Hongbo ZHANG Weiyuan. Digital
analysis of fabric smoothness appearance on point-sampled
model J . Journal of Textile Research 2008 29(9): 38-
42.
D .
2006: 43-56.

XU Jianming. Study on Objective Assessment System of
Fabric Smoothness Grade D
University 2006: 43-56.

Shanghai:  Donghua

Vol.55 No.6
Jun. 2018

D . : 2015: 56-61.

LIU Chengxia. Investigation into Measurement and Grade
Evaluation of Fabric Wrinkling Simulating Actual Wear D .
Hangzhou: Zhejiang Sci-Tech University 2015: 56-61.

6 . D .

: 2011: 20-21.

XIAO Bei. Research on Preprocessing Algorithm of Laser 3D
Scanning Point Cloud Data D . Wuhan: Wuhan Institute of
Technology 2011: 20-21.

J. 2017 54(6): 4348.
CHEN Lili LIU Chengxia. Objective evaluation of wearing
smoothness of garment elbow with laser scanning technology
J . Journal of Silk 2017 54(6): 43-48.
8 . D .
: 2013:40-56.

PAN Ting. Thin Wool Fabric Sewing Fabric Smoothness and
Its Level is Forecast D .
University 2013: 40-56.

9 YU Wurong YAO Ming XU Bugao. 3D surface reconstruction
and evaluation of wrinkled fabrics by stereovision ] .
Textile Research Journal 2009 79( 1) : 36-46.

10 . I

2015 43(12): 47-51.
LIU Ting LIU Chengxia. Wrinkle resistance test research

Wool Textile

Hangzhou: Zhejiang Sci-Tech

and analysis of fabric in multi-angle J .

Journal 2015 43( 12) :47-51.



