Development of Objective Evaluation Method for
Fabric Wrinkles by Image Processing System
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Development of Objective Evaluation Method for Fabric Wrinkles by Image
Processing System

Mitsuo MATSUDAIRA, Jian HAN and Minzhuang YANG

Abstract

The slit beam projecting technique combined with the imége processing system is used, and three —

dimensional images of the wrinkle of fabrics are obtained by the method, in which there is no influence

on the results from the colors and the patterns of fabrics, and the fabric wrinkles can be evaluated and

analyzed objectively. The parameters, such as standard deviation of height values of surface profiles,

increasing ratio of surface area and fractal dimension of curve, are defined and suggested to evaluate and

characterize the fabric wrinkles. There are logarithm relationships between the parameters and the

wrinkle grades of standard replicas, and their correlations are high, too. There is a good agreement

between the subjective appraisal and the objective evaluation results for the fabrics. At last, the wrinkles

of surface profiles are also analyzed with wavelet transform.
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Fig. 1 Schematic diagram of 3D measurement
system

KB EREDLEZ X FANBE LT, 2
mm fECEEEZRE L. WEOREHE (80X
110mm) 2 &b ’C417f5l®ﬁ1% B, WY
RENEGEER2IRT L)1, 2MEL.
Wb, ERAERZ EOMEE LT, 3D EES
BoNb, TOFEIEEL F) LTS,
BN O S B4 LT, $_TOH
S REBICREWEREHLVIRBHENITE, 2

BRI B 720 DREDFHH AR TR E <,

Data

Analysis

{2) (%) (<) (d) (¢)
Fig. 2 Process of the experiment
(a)Original image (b)Binary image (c),(d)
Thinning image(e)Filtering and Data analysis

Helght of Gurve Zi {mm)

WEWHRER OB ERE ENVITEET
BIENTE, BEEDOIDWENELN, L
bO%EH R EOFHE D RBERfThi b, Bz
VAT ADORRE FEFEMOBR L OB T
B0, B DB L UWOM % IOKGER
L., ZNENEFEFME EBFMEAT o0
AATCC— 128 H:IZ L 0, M LbEELS
%, AREEOEEL LTS5, AIEB X UEFH
#4719, EBIFHAIE 4 ZOREREICL Y, HiE
VYA EBRLEYL, FHMIT 5,

2. 2FFT 744
ABLOCEEL 7Y BICEERICLDEH S
7o, REEIC X 2 mEHE AL 2 EIL L MRL T
Ll BRAEBROBRENEET S, ZOER
BEOBLEFBRL720D, FFT 74 V240,
T BT 5B,

3. LhDiFH
LhbOBREBRERBOR SEBLExdhis L
TWEP, Z0ESOFRLIFEHET, dLwL
DOPDINT A —F THSELOEHREGEY BT
EE, LbofeRE S, R4 IZRTH
w3 OEERE, KOEEENEBLT 772
FVRTEFELT, Lbof#rET,

3. | REHGHS S DEERE

M 32 I RDOREN 2 RERTRERT, D
L. S3B%E Z=f(xy) LTHIE. £OFE
DEEFEE Ze) EROE IR B,

aj/\v/\ \“/R h\

v T v T T
0 20 40 80 80 100 120
Y Direction Pasition (mm)

Fig. 3 A typical profile line of surface
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Fig. 5 Wavelet decomposition tree



38 ERKFHFFHRE (BAFER) 552% FHISE

Wr.S

8o =

Py g0 80

£

o

£ e 2% 6 -

2

o 40 40

[ C
(=] -
5 20 |- 2 [
g :
ke

> 0 0

] 20 40 60 80

X direction Position (rmm) X direction Position (mm) X direction Position (mm}
Wrinkle grade 1 Wrinkle grade 3 Wrinkle grade §

Fig. 7 Contour plot showing height of surface
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Fig. 10 FD and wrinkle grade Fig. 11 Results - of subjective appraisal and
objective measurement
Table 1 Samples of fabrics and their wrinkle grade appraisals
Sample Color Material Structure . Weave WG, Wy W, Wi WG,

1 printed actylic filament plain 41 3.88 341 231 320
2 ivory cotton yarn plain 1.9 143 226 161 1.77
3 white cotton yarn plain 1.8 1.67 1.85 159 1.70
4 coral finen yarn plain 1.0 0.95 0.79 143 1.06
5 dimgray  polyester filament plain 43 5.24 377 326 4.09
6 olive polyester filament plain 42 4.96 426 373 432
7 ivory rayon staple yarn plain 1.6 2.12 1.61 127 1.67
8 white rayon filament  3-twill 13 135 117 101 1.18
9 ivory silk ~ filament 5-satin 22 318 277 149 248
10 black wool yam plain 4.5 4.70 423 484 4.59
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Fig. 12 Wavelet transform of surface profiles
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