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Research on Step Parameter of Multi-scale Gray Level
Co-occurrence Matrix for Texture Image

LI Lihong, XIE Dongyang, WANG Lin, PAN Feiyang, WANG Pengtao
(School of Information and Electronic Engineering, Hebei University of Engineering, Handan, Hebei 056038, China)

Abstract; We apply the multi-scale theory of wavelet transform to determine the optimal step parame-
ter. More specifically, we decompose the original image using wavelet transform and according to the
specific texture image, select the appropriate wavelet sub-image (approximate image or its detailed sub-
image) for texture analysis. The texture feature parameter ( contrast) of the decomposed image is uti-
lized to determine the optimal step parameter. When the step parameter is optimal, the texture feature
parameter reaches the extreme value of the period which is beneficial to texture analysis. As the amount
of data in the decomposed image is less than that in the original image, both the computation complexity
and the time consumed in finding the optimal step parameter are reduced. Furthermore, experimental
results show that the optimal step parameter of the wavelet decomposed image is accurate.
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Fig. 1 Schematic diagram of GLCM
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Tab.1 Comparison of running time

&4 SEATHTA] s — R RS SEATHTA] s R EG SEATH R /s
JRIR S 0. 630 241 AL EE 0. 152 745 T ES 0. 097 096
K (HA) 407 % 0. 149 567 JK-(HA) 4735 14 0. 092 250

T (V) 40795 - 0.151 416 T (V) 40795 - 0.101 079

XFF4 (D) 2075 E % 0. 149 288 X #1 (D) 28775 E4 0. 098 542




%34 RN SO IR 2 RS K B S A A M AP R SRS 111

B EG S KRS HEXT R (SIRRHMESH0 KR

oo . n

- . o T = S....

g 0.4 u O, o e o . ""‘9...,,.

0.2 o 0., e

| 0 o S o

IR .

= 0 5 10 15 20 25 30
BKSHEL

a —RMER GRS HENR N E (SEFESE) AL

,'/“\ e,

% 8 2 ~ ., ' o a, o o .

E 04 rd ., y e, o g o

T2 Yo a” R - e ‘

o 9 5 M) 5 ° 20 5 30
K SEEL

a 1 ZIRMERGE RSB EN T E (SEISESED) AL

P

= 0.8 &,

2 06— A, - a

B 04 ) % RN , ¢ E 2

<. (] T o o

S NS “ ¢ ", i e o o, 0, o

rlrr 0 kY v AV o “ g g

= 0 5 10 15 20 25 30
BKSEEL

B3 JRiR ARG — g Rt E R e K S s HE

Fig. 3 Simulation diagram of the optimal step value for original, one— level and two—level decomposed images
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Fig. 5 Simulation results of original workpiece texture images
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Fig. 6 Simulation results of one-level decomposed workpiece texture images

T O FZRAN T RS, e Al A i R, R
PRSI, T PR N T
PGS, DA S e A AR . SEBRIEN,
Trfigk UG E F AP RS RS B EL R, S i 1
RGFEIE, AT HAE RS P RS
BOER T o 7 ir 5 U2 R IAS SCRIFSE 4
R SCH AT S RSB E T R A

SR

[1]SULOCHANA S, VIDHYA R. Texture Based Image Re-
trieval Using Framelet Transform-Gray Level Co-occurrence
Matrix( GLCM) [ J ]. International Journal of Advanced Re-
search in Artificial Intelligence, 2013, 2(2) .68-73.

[2]SHEN X, SHI Z, CHEN H. Splicing Image Forgery Detec-
tion Using Textural Features Based on the Grey Level CO-
OCCURRENCE Matrices[ J]. Iet Image Processing, 2017,
11(1) :44-53.

(3] ARl IV, 28 S, 45, S B 4l (e I8 IR 2 08 1R IR
Je 55 MR CL 9 S S 2 W e N [ 0] AR g B2
2021,29(05) ;837-840.

(4]t Z2epn s XUt 45, @l aos 5 B SLIC 5
HBEEAEGR TR TE (1], A iz, 2019, 45
(05) :965-974.

[ 5] DETAR. BT HL & DL E 10 A 18] PN v8 305t 7T 450 IR A B
FELD]. W HE 7, 2020.

[6]FU Y, ALDRICH C. Quantitative Ore Texture Analysis
with Convolutional Neural Networks[J]. Ifac PapersOn-
Line,2019,52(14) :99-104.

[ 7JHARALICK, ROBERT M, SHANMUGAM, et al. Textural
Features for Image Classification[ J]. IEEE Transaction on
Systems, Man and Cybemetics, Part A, 1973, 3 (6):
610-612.

[8]THIERRY Chekouo, SHARIQ Mohammed, ARVIND
Rao. A Bayesian 2D Functional Linear Model for Graylevel
Co-occurrence Matrices in Texture Analysis of Lower Grade
Gliomas[ J ]. Neurolmage. Clinical ,2020,28.1-11.

[9]LI Lihong, AN Qingbin, ZHANG Minglu. Research on
Step parameter Algorithm for Gray Level Co-occurrence
Matrix and Its Application in Tool Monitoring[ J ]. WSEAS
Transactions on Systems, 2013,12(11) :573-582.

[10]MAKTABDAR Oghaz M, MAAROF M A, ROHANI M
F, et al. An Optimized Skin Texture Model Using Gray-
level Co-occurrence Matrix [ J]. Neural Computing and
Applications,2019,31(6) :1-19.

[11]PADMA Ganasala, ACHANTA Durga Prasad. Medical
Image Fusion Based on Laws of Texture Energy Measures
in Stationary Wavelet Transform Domain[ J |. International
Journal of Imaging Systems and Technology, 2020, 30
(3):1-14.

(TR EAH)



