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Leather Image Segmentation Based on Proportional Template
and Boundary Adjustment

WANG Xiao-peng, HAO Chong-yang, FAN Yang-yu. LI Zhi-fang
(Institute of Electronic and Information Engineering, Northwestern Polytechnical University, Xi’an 710072)
(Xi’an Virtual Reality Technical Research Center, Xi’an 710072)

Abstract Using leather’s texture character to performance intelligent segmentation is an efficient way to improve
leather product efficiency and production quality. A new method for leather image segmentation is proposed based
on proportional template and region boundary adjustment. First, according to the previous experience of leather
segmentation, a proportional template used to performance leather image’s coarse segmentation is built. then, the
leather image is divided into several coarse regions. Second, pixel on the boundary is selected as the center to
design a window , and the mean texture period inside the window is computerized using auto—correlation function
distribution. By the same way. the mean texture period of the window belong to the region center is also
calculated. Two mean texture period are compared to distinguish whether the location of pixel on the boundary
need to adjust. The above processes are repeated until the region’s texture consistency is limited to scheduled error
scope. Simulations show that the proposed method is simple and efficient to segment leather image.

Keywords proportional template, auto-correlation function, texture segmentation., leather image

MRF ) o

:2003-03-215 :2003-09-08



2 169
, 3.1
’ , 1 . 4 I, 0.1
’ v 3 [41\[42\[43 ’
[41 ’ [429 I/So
, s L,
, ( ,
) v ’ [410
4 f(l‘,y) L]
( i) o ( )
(;<Jv§0)?
My, — Z Ef(x,y) f(x,y) € I (2)
my, = > > xf(x.y) x. () € I (3
my = D) vf(x.y) v f(x.y) € W
1
- I, I i\ E(>=ZJ j:’% 5)
00 00
T (Zos30) WK
771+772+773+771:1 (1 X L) , ( 2), w
f(.l"’y)a C, Ill
O, o 0O , W' (KX L) .
S(xay) . . c .
, ) (a) b
o s 2
: ( 3.2
’ N )9 . w W/
1) 1) (j C”
C 2@)) )
° . . W
, , , w' 0°,45°,90°,135°
s w w’

e ad
c ',



170 9
° L, |77*77'1“<5(€ ) o
. = L, L, ,
( 2(b)), c o .
f(Iv)’) I, w /&y , L, 113
w’ R R, I , s
K L
mg Z;f(x,y)f(x+/e,y+l>
Rk,l) = — 7
A,y 4
KX 2,
(6) -
vayvafka_nyleW
K L ><180 . MatlabG. 0 °
| —(K—/z)(l i 2 Z;f(x,y)f(x+/hy+l) ¢ D ,
Rk, = S 3 L. 4 16 16
K><141:1y:1f(x’y) . 4 ,
¢P) ,
,x»y,x+kay+l€W’ ’ ° 5(21)’\’((21>
w W ) w' 0°,
R R, 45°,90°,135° ° 1
K—1 L—1
R =g ] Z,Mu,vm (u,v) ’ :
w=0 v=0 7r=1.05, e=0.025 ,
cxp[i( 2 Z’Z‘f”) }) (8) .
K—11L-1 o 6
R' (kD) ——( DD F ) F (uso) . 7 .
u=0 v=0
/ L. ik
exp [1[ 27;'{%” -+ ZT;Z?)) }) (9) . 995 J‘
’ 0095 =
sFusv) JF' (uyv) w W [, b.978 m
LT i
¥) JF Guso) JF Cusv) L 55 O
F(u,v) F'" (u,v) o L 16%16
R R 4
I 0.65 0.038
, c (', w g.gg 0. 036
_ _ ) 0. 034
w’ c R C 0.62 0. 032
« i
' 7 g'gg 0,026
e 0.58 0: 032
T=T (10) 0375576 s wizia 16 00206 8 101214 16
L, s
o (a) 0° (b) 45°
N w
0.25 0.070
0. 068
° 0.20 0. 066
| E :
7>, (x,y) 0: 05 \/\ gi 058
’ (z,y) ’ 0 2 4 6 8 1012 14 16 0. 082
) ) A . 0 2 4 6 810121416
Xy x—1,y—1);
N<T7rs (zsy) . (e) 90° (d) 135°

(x,y) (l"‘la}"i‘l); ’



2 : 171

1 (7r=1.050,e=0. 025)
C c 7 77
8§X8 2. 685 2. 876 1. 071 0. 021 1 Wang Z L, Guerriero A, Desario M. Comparison of several
16 X16 2.672 2. 887 1. 080 0. 030 approaches for the segmentation of texture images[]], Pattern
32X32 2.683 2.912 1. 086 0.036 Recognition, 1996,17(5):509~521.
6464  2.644 2.893 1.094 0. 044 2 Kruizinga Peter, Nikolay Petkov. Nonlinear Operator for

Oriented Texture[]]. IEEE Transactions on Image Processing.
1999,8(10):1395~1407.
3 Cross G R, Jiain A K. Markov random field texture models[]J].
Pattern Analysis and Machine Intelligence, 1983,5(1):25~39.
4 Luettgen M R, Karl W C, Willsky A S, et al. Multiscale

representations of Markov random fields[J]. IEEE Transactions

6 7 on Signal Processing, 1993,41(12):3377~3397.
5 Lin HC, Wang L L, Yang S N. Automatic determination of the
6 ’ spread parameter in Gaussian smoothing[ ] ]. Pattern Recognition
’ , letters, 1996,17(12):1247~1252.
C D
1969 ,2001
b b b
.
b ’
s s 16 X16
b o
b b
’ b
’ 1940 s s
s o ,1964 s
’
1960 s s
’ ’ . 1999 .
’ 2002
o ’
’ o
’
1970 s
b
b b b ° °
’ b



