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Influence of Woven Fabric Structure on
Texture Representation Based on Dictionary Learning
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Abstract:Plain weave, twill weave, hopsack weave, warp stain weave, welt stain weave, honeycomb
weave and diamond twill weave were used as samples to study the effect of fabric structure on the texture
representation by dictionary learning. The dictionary was trained by 16 pixel X 16 pixel patches extracted
from the sample images with discrete cosine dictionary as the initial dictionary, and the fabric texture
was reconstructed by the learned dictionary. The results show that different fabrics have different
reconstruction quality after the processing of the same dictionary learning algorithm. The quality order
of the 7 kinds of reconstructed fabric images is obtained. It will provide a basis for the further study on
the classification of texture of different fabrics according to the texture reconstruction quality.

Key words: woven fabric; texture representation;{abric structure; dictionary learning

:2016-10-28
(61379011,61501209,61271006)
(1992—), , s . E-mail:1310745237@qq. com

( )y, .E-mail:junwang@dhu. edu. cn



206
- T(T<Kk) Y,
. . Gabor T=4, 0,
. , [1] L10] (discrete cosine dictionary, DCT)
, . 6 ,
, s DCT 256
, X 256 .
o , Gabor 1.2
, [2-3] Gabor ,
, , (mean square error, MSE)
4 s 1. 2.1
. Y M X N .
o D Y X
(4] , MSE
- ’
o M N
’ [6-8] D020 [XG ) =YL DT
MSE(X, Y) = =1
R ¢ ) MX N
:M Y ;N Y o
’ 1.2.2
° (SSIM) [
° X Y
’ > M XN ,
° OXy 2uxpy 2ox0y
\ SSIM(X, Y) = . SPRRY -, COXOY
Ox0y MUX +#Y oXx _'_O'Y
1 MXN
x= oo 2%
° T MX N—1 Z
1 1 MXN
= Ny,
M MXN — 1;}
1.1 | MeN
D m X k . “§:M7><N—1Z(X'_’”>Z
mXn MxN
Y , ,m Y Y oy = MXN_1 N Z Y, —
’ 12 2 MXxN
oxv M><N Z(x ux) (Y, — uy)
mind) [y, — Dz, |70 s.t. Vi oo <T :SSIM- 3
=t SUX N MY N OX oy
: T ’ 5 H * H 0 X Y soxy X Y
, D SSIM [—1, 1], ,




2 ’ 207
o o 9 o
2 b
b
o 8
s X8 .16 X 16 32 X 32
TNY101B-20 , 1 o
. 20 tex X2 2 .
’ 7 ’ 1 ’ e —— e e —————
ST I, S
e A o i A o S ) g
e e e
. , . 350 /10 em g_.. = =
s ,.,_._-' e
’ 9 ‘:- . —:--F--d e Do)
° ---h--.wu-—-m! —r— ]
1 e e I e
Table 1 Weave fabric specification parameters @ SIZQUE_?_“ o (b) S8 i%%ﬁ _
o = 5 .
2 2 e e
4 4 = —— S
4 4 P e
8 8 e e
8 8
8 8
8 8
, 9000F Mark II
b b b
300 dplc s
b
o 5
, 256 X
256 s 2. 17 ecm X "
2.17 cm. . e : - 5 3 "
. (@ LBRX1BR () RBRXDEHR
b o 1
Fig. 1  The representation results with
R] different patch sizes
3.1 2 , ,

, SSIM ,

?1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



208 ) 44
o7 A% »
400 | gz o
350 , (D)
300 I o 1(e)
, r s 16 X16
"asop
fé) o . 9
200 , 3
150 +
. I 900
L 800
30 ]7 700 |
0 : 600 |
8x8 16x16 32%32 Fiu
w500
TFHARMBRAAER @
= 400 [
(a) MSE
300
1.05 - — 200 -
m ng 100 n 1 " 1 L 1 " 1 n 1 L 1 n ]
- Y e 0 1 2 3 4 5 8 9
1.00 T
3
Fig.3 Mean squared error curve with different
o 0.9511 sparse degree
> |
% 3 . b - 2 9
0.90H
0.85H
, T
0.80 : S
8x8 16x16 32x32 ’
TERORMBERE
(b) SSIM ,
2 o ) =4
Fig.2 Approximate index results
’ 4
8 X8 )
. 16 X 16 7
39 X 32 , ) DCT 256,
SSIM ) . i MOD"* ( method of optimal directions)
16 %16 . OMP™*! (orthogonal matching pursuit)
16 X 16 10 .
] s 16 X 16
, 58 018 , , 256 X 256
256 X 58 018 o
58 018 10 , 256 X 58 018
256 X5 801 . : 58 018
256 X58 018

3.2



2 ) : 209

256 X256

250 ’ ’

200 + )
%Il 150 ° ®
78]
= ,

100 R R .

50 °

FY MR ST GEE SR B BBHX 6 s
YRRy , .

4

Fig.4 Mean squared error with different fabric structure

1.0 -

SSIM{E

T MG PP AnR gmE R B

Ry AR we
5 SSIM
Fig.5 SSIM of metrics s S
4 5 . e iy
MSE SSIM , MSE GRS e
SSIM , =
>
()
> > > > >
, SSIM
. MSE
. . SSIM

?1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



210

EEEETETETEEE
FrrwwEwew
 E
I E
Exrrawwrwy

bt e ]
FEEwTEEEE
=rrrrwwrrEa

EEEwEEE T

D

ACRORCNORONOR R
DRI STy
oAt AN of o N
R A,
PR e
G aﬁ»x - ”afara«-"‘ar’- S

A AR | 2 ae*;
0 A A 3
gﬁﬁﬁfﬁuf A KRR IEE

g
* s
S

W+

Fig. 6 Fabric images and their restructured images

6 ,
’

° ’ ’

’ ’
5
’

o N 350 /10 cm
7 s

’ b
b b b
o 7
> > >
> > > o
b
[1] . (1.
, 2008, 29(16):4385-4388.
[2] . [D];
. 2010:20-40.
[3] . . . [l
, 2015, 36(7):55-60.
[4] . Gabor
[D]. : , 2015:16-32,
[5] .’ .
0. , 2012, 25(5):859-864.

[ 6] ZHOU J, SEMENOVICH D, SOWMYA A, et al. Dictionary
learning framework for fabric defect detection[ J]. The Journal
of the Textile Institute, 2014, 105(3) :223-234.

[7] . [DI].

: ,2015.:9-32.

[8] ) . .
0l ( ), 2016, 42(1):35-39.

[9] . .DCT L.

, 2003, 8(2): 121-128.

[10] ELAD M. Sparse and redundant representations: From theory
to applications in signal and image processingl M]. New York:
Springer, 2010 235-237.

[11] WANG Z, BOVIK A C. A universal image quality index[J].
IEEE Signal Processing Letters, 2002, 9(3):81-84.

[12] PATI Y C, REZAIIFAR R. KRISHNAPRASAD P S.
Orthogonal matching pursuit: Recursive function approximation
with applications to wavelet decomposition[ C]// Conference on
Signals. IEEE, 1993:40-44.

[13] ENGAN K, AASE S O, HUSQY ] H. Multiframe
compression: Theory and design[J]. Signal Processing, 2000,
80(10):2121-2140.

?1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



