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Abstract
In this paper we describe a novel noise-robust texture classification method using joint multiscale local
binary pattern. The first step in texture classification is to describe the texture by extracting different
features. So far, several methods have been developed for this topic, one of the most popular ones is
Local Binary Pattern (LBP) method and its variants such as Completed Local Binary Pattern, Extended
Local Binary Pattern, Local Temporary Pattern, Local Contrast Pattern, etc. In order to extract the
features of a texture in different scales, the LBP method can be implemented in a multi-scale
framework. For this purpose, the extracted feature vectors at different scales are usually concatenated
together to produce the final feature vector with a longer length. But such a scheme has two main
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shortcomings. First, the LBP method is very sensitive to noise, hence by adding noise to a texture image,
its feature vectors may change significantly. Second, by increasing the number of the scales, the length of
the final feature vector is increased accordingly. This action increases the classification process time,
and it may reduce the classification accuracy. To mitigate these shortcomings, this paper presents a
method based on multiscale LBP, which has a better resistance against white Gaussian noise, while the
length of its final feature vector is equal to the length of the final feature vector produced by the original
LBP method. To implement the proposed method, we used 17 circular binary masks that contain 8
directed first-order masks, 8 directed second-order masks and 1 undirected mask. These masks have
positive and negative weightes and each group of these masks have different radius which after
convolution with input image extract features in different scales. Experiments were performed on four
test groups of Outex database. Experimental results show that the proposed method is superior to the
existing state-of-the-art methods. The complexity of proposed method is also analyzed. The results show
that in this method, despite obtaining excellent classification accuracy, the complexity of the method has
not changed much and even its complexity is less than some of the existing state-of-the-art methods.

Keywords: feature extraction, Local Binary Pattern, texture, texture classification, white gaussian noise
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(Figure-4): An illustration of the directed and undirected difference masks used in the proposed method. Top row: directed first-
order difference masks. Bottom row: directed second-order difference masks, right mask: undirected difference mask.
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(Figure-5): The flowchart of the proposed method for the first-order masks. A) Training and testing parts. B) Details of the
feature extraction block used in (A)
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(Figure-6): Examples of 24 different textures from

the Outex database
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(Figure-7): Examples of OutexTC10 database
images. First row shows examples of no-noise images. The
second and third rows show example images with Gaussian

noise with SNRs of 30 and 10 dB
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(Table-1): Classification accuracy of various methods (%) on the OutexTC10 database

OutexTC10
i) BTIST 30 15 10 5

LBP"*2(R=1,p=8) 84.81 32.65 21.95 14.42 9.53
LBP"#2(R=2,p=16) 89.40 65.00 40.74 31.28 14.84
LBP"#2(R=3,p=24) 95.08 74.28 52.24 35.63 16.33

. LTP"*2(R=1,p=8) 94.14 41.04 25.65 18.05 9.53
LTP"*2(R=2,p=16) 96.95 71.09 49.14 34.90 18.70
LTP"#2(R=3,p=24) 98.20 81.15 59.19 43.15 20.26
CLBP"*2(R=1,p=8) 96.56 73.93 50.44 35.31 15.78
CLBP™2(R=2,p=16) 98.72 84.79 62.53 45,55 22.63
CLBP™2(R=3,p=24) 98.93 87.94 66.95 47.50 20.57
LCP"™¢(R=4) 95.65 94.48 90.05 83.93 64.51
LCP™(R=5) 96.93 95.29 92.08 88.91 71.30
LCP™*2(R=4) 97.63 95.60 91.54 86.56 69.56
LCP™#2(R=5) 98.65 96.90 94.30 91.64 80.10
NEW_LBP (R,=5.8,R,=6) 98.741 96.406 93.854 90.105 79.948
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(Table-2): Classification accuracy of various methods (%) on the OutexTC11 database

OutexTC11

S BrTL 30 15 10 5

LBP"*2(R=1,p=8) 29.38 29.38 17.92 13.33 7.62
“:3\ LBP"*2(R=2,p=16) 47.92 47.92 35.42 28.33 14.17
"‘3 LBPT”‘”(R=3,p=24) 55.83 55.83 42.71 27.92 16.25
b») LTP™2(R=1,p=8) 87.29 33.54 20.63 13.75 9.58
g\ LTP"*2(R=2,p=16) 86.88 58.54 38.33 29.58 18.75
) LTP™™2(R=3,p=24) 90.00 61.46 48.54 32.50 15.21
{‘l\ CLBPT_“‘2(R=1,p=8) 93.96 65.83 45.42 32.92 16.88
2\ CLBP”_“Z(R:Z,pzlﬁ) 94.79 80.00 62.50 44.58 22.92
‘5 CLBP"“2(R=3,p=24) 97.50 77.92 57.92 39.38 17.50
LCP"¢(R=4) 83.90 82.21 80.00 72.92 55.42
% LCP"¢(R=5) 87.71 84.38 79.79 71.88 56.67
LCPT2(R=4) 93.75 87.71 80.42 76.04 61.46
LCPT2(R=5) 92.29 87.71 84.58 81.46 65.21
NEW_LBP (R,=5.8R,=6) 94.58 89.17 85.63 82.29 69.17

"OutexTC12-"t184 0515 oSl (59, y o 0315 plomsl by lo3T g ts (¥~ Jgu)
(Table-3): Classification accuracy of various methods (%) on the Outex TC12-""t184" database
OutexTC12-"t184"

o) R O9N 30 15 10 5

LBP"2(R=1,p=8) 65.46 28.01 19.86 15.46 9.58
LBP"*2(R=2,p=16) 82.27 59.49 40.42 29.86 13.08
LBP"2(R=3,p=24) 85.05 69.28 47.87 34.05 16.25
LTP™2(R=1,p=8) 75.88 34.75 22.46 16.16 10.02
LTP™2(R=2,p=16) 90.16 65.63 46.74 33.26 17.45
LTP"2(R=3,p=24) 93.59 75.72 53.61 38.03 20.05
CLBP™2(R=1,p=8) 90.30 65.53 44.38 32.52 14.47
CLBP™2(R=2,p=16) 93.54 78.47 59.79 44.24 21.46
CLBP™2(R=3,p=24) 95.32 82.59 63.40 45.76 21.39
LCP™¢(R=4) 88.91 89.21 85.44 79.19 58.47
LCP™¢(R=5) 91.64 90.67 86.90 82.66 69.58
LCPT¥2(R=4) 94.12 90.49 86.69 80.41 65.48
LCPT2(R=5) 96.18 92.59 89.21 84.65 74.00
NEW_LBP (R,=5.8,R,=6) 96.3 93.22 89.22 85.185 73.333
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(Table-4): Classification accuracy of various methods (%) on the Outex TC12-" horizon " database

OutexTC12-"horizon"

o9 R 09N 30 15 10 5
LBP"#*2(R=1,p=8) 63.68 31.41 21.09 16.02 9.24
LBP"%2(R=2,p=16) 75.21 56.46 38.63 26.24 14.19
LBP™#2(R=3,p=24) 80.79 67.64 47.06 34.51 17.18
LTP"*2(R=1,p=8) 73.96 37.52 24.17 17.18 10.69
LTP"*2(R=2,p=16) 86.94 66.55 44.88 33.17 17.94
LTP™*2(R=3,p=24) 89.42 76.39 55.02 39.54 19.24
CLBP"2(R=1,p=8) 92.29 71.44 49.49 36.09 17.20

CLBP"#2(R=2 p=16) 93.91 81.16 63.96 46.99 23.15
CLBPT¥2(R=3,p=24) 94.54 84.38 64.51 45.00 20.67
LCP™(R=4) 92.31 91.06 86.48 82.06 60.37
LCP™(R=5) 94.62 92.62 88.47 84.35 70.56
LCPT%2(R=4) 94.77 91.62 87.26 81.74 67.13
LCP"#2(R=5) 97.34 93.49 90.07 86.57 75.07
NEW_LBP (R,=5.8,R,=6) 97.85 93.91 90.39 87.48 75.023
OutexTC13 o3l oli.ab ©9) 2 odwodld plxil ‘sL(aulg.LojT =6 (b-Jgu)
(Table-5): Classification accuracy of various methods (%) on the OutexTC13 database
OutexTC13

o) 2% 09N 30 15 10 5
LBP"*2(R=1,p=8) 68.38 18.53 11.76 10.59 6.32
LBP™*2(R=2,p=16) 75.88 39.26 29.85 22.35 15.59
LBP"2(R=3,p=24) 75.00 46.32 36.18 28.24 16.91
LTP™*2(R=1,p=8) 81.18 35.00 24.41 18.52 13.24
LTP"2(R=2,p=16) 82.94 47.94 36.03 27.50 17.79
LTP™*2(R=3,p=24) 82.94 56.03 41.18 33.24 20.00

LDDTP(R=1) 80.32 59.23 48.35 37.44 29.58
CLBP™2(R=1,p=8) 84.62 50.88 40.29 31.47 19.71
CLBP"#2(R=2,p=16) 85.29 54.12 44.56 37.65 21.62
CLBPT*2(R=3,p=24) 85.59 56.91 44.26 37.06 20.59

LCP™¢(R=4) 75.59 67.21 60.00 53.97 43.97
LCP¢(R=5) 71.32 65.44 57.21 53.53 46.47

LCP"#2(R=4) 80.29 70.00 61.76 58.82 49.26

LCP™*2(R=5) 78.68 71.03 64.12 58.09 48.97

BM3DELBP 82.82 70.31 63.84 42.11 38.22

NEW_LBP (R,=5.8,R,=6) 78.68 73.82 66.62 62.76 52.21

O 2l F ol 1Fee Jlu


http://dx.doi.org/10.52547/jsdp.18.4.165
https://jsdp.rcisp.ac.ir/article-1-924-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-14 ]

[ DOI: 10.52547/jsdp.18.4.165 ]

95 )l o3laiwl by (FBL ja9lias Adgi &y pglite (SIdsddab ) (95 (b9

=

=

=

=0 (529393 593l Yylolgs

Intel(R) Core(TM) i7-7700CPU @ 5 55k, ol,ls
&S ysboled Cusl GBYY s, alil> 5 360GHZ
S8yl jlas Sge NS gl oo cdwlin
Ol Shzm Ol wodlidday gy )0 i
L aS ool azils Sil3I LTP 4 LBP (sl g, 45
Ol lacaze payipte 5145 LBP sbj ey & 4z
4 o @3lddn By, O 8 i JB Cul

o1y 6 5Yb Ce s g B0 LCP g CLBP (slo a9,

S 325 4z - F
Crogl iz A g abg 4 pslie (D) allde (nl yo
o (29993 65N sl (S8L pglal Gunadib g
oloing (bg,y bl 3l ol aly)l awlieass (LBP)
Soy Jsb a5 gemwa sl bl & hgoas
Sole 5o 5l saslcwsty ol (Shy (PS5 snn)
(S sm) oy Jsbo bl 30ysbar ool dlwsay
o> o LBP k51..0‘ u,os) 3.1.,.“94.: o..\.a]w»)é\.: g;)"ﬁ
o Slas (golping oy, ‘Sgl.;‘)')‘ Sy Gl dwlinSS
OutexTC10 ,0uteXTC11 osols oL Ll 59, 2 1, &
i 4bgi (AliSes zslans o OUteXTCL3 sOUteXTC12
by Oy ez b adss e Sl o (riares 5 oo
2l 030,5 bs,l (CLBP 5 LCP \LBP LTP) S
ool ol (59, » A Woby Hlis wdelcassay o,z
208 58 pgd olKls 5o b s 3 L g sl LCP
4> OUtexTC13 4 OutexTCI1 ools slaolSyl (o5, 5
9 009 Fp gy oliin () iy cilie sl
onddslio slagty; o yo ) uamaidb cds o i
Goloing by, 53 OUtEXTCL2 ools oL (59, y -0yl
5 035 Sy Gl 45 ek g sladsl Sl g ye o
Lol 8L yelal Gomdal > Sy <8 shls
b9y Eyeme )3 &5 b edalin (S yebdy (pizen
e opara bogly; plo b awlie )3 ooleiing
2l g s 5l e adgl A asael a5 0,90 pgual 4
Slaghy) S ores Swl L5 VL
eztiaw 3,90 OUEXTCL3 ools oSGl (59, p alie
sasaolis b iales] cpl jo alol> T\ R JC R Bt
3 i gy S 4y JB Rl pse
b ol cwl ganaiis Cds axgr LB nliEl blie

Sloeesleiin Ghyy y0 a5 wS Jolb Sse o
Suaglio slml Coz pos 5 sl a0 Dglite slaseule

O 2bo F ol VFee JLlu

Jolazx 0 cabal)] wls ednlie L (IS, sbay
S92 Gleiy by, 4 05d 0 edalie (F) 4 (V)
3 slades 8 g slades Il g0 o 40 TCL2 cols oL
N5 L, (eled 4y s (5,50 ganail s
L <ols, LB SNR=5AB sl L 4 <ol
YL oL 5l i el opl a5 el (R=5)LCPTH2
Lol 030 oL cpl (69, » golediinn (b,

L soloian by, 0,5ee (B) Jgaz ;o waled s

)‘)3 MLQ.A S)90 TC13 osls oli;l) SS9y » Lbuoj) )JL...J
sanlie a5 jsbilen o3ls oKl cpl yo ewl 41 S

gl oo
C35 g Cowl 35 o i gl ls (R=3,p=24)CLBP" 42

oY) Sladgs O9 <l »°

Soy3 FIN 9> 3 Fp by 4 Cemd soleidy ()
ooohe o e gl e el Sl
@y gn cdls GM,, .l (R=Lp=8)LBPT%
03,5 Jlosl (qwsS Sphes adgi pglal 4 &5 e
397 5l e 3 8ee L3, (sled Sl ool i)
Al 4y Cwglie odsmonlis el opl aS aes o ol
bl oo 03ls oLl (59, 2 sOlekda by, SV
P %9y Oeess (REB)LCPT™2 ¢ solyiiny b, 5l e
Gy 3 ool Suoys FIPY B YD s o] o a5 e

el 6\459.3 e C5‘|a"" 5o L5~>LQ--~J

29 (4830) gliio (So b9y (5 ey dms o :(F- Jgu)
OutexTC13 oals oS

(Table-2): Classification complexity of various methods
(min) on the OutexTC13 database
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(R=3,p=24)LBPT*? 0.134
(R=3,p=24)LTPT*? 0.148
(R=3,p=24)CLBP™2 0.346

(R=5)LCPT2 0.601
(R1=5.8,R2=6)NEW_LBP"* 0.214
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