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Abstract

This paper presents a local binary pattern(LBP) for effectively classifying textures, which is based on the
multidimensional intensity difference between the adjacent pixels in the block image. The intensity difference
by considering the a extent of 4 directional changes(verticality, horizontality, diagonality, inverse diagonality)
in brightness between the adjacent pixels is applied to reduce the computation load as a results of decreas-
ing the levels of histogram for classifying textures of image. And the binary patterns that is represented by
the relevant intensities within a block image, is also used to effectively classify the textures by accurately re-
flecting the local attributes. The proposed method has been applied to classify 24 block images from USC
Texture Mosaic #2 of 128*128 pixels gray image. The block images are different in size and texture, The ex-
perimental results show that the proposed method has a speedy classification and makes a free size block
images classify possible. In particular, the proposed method gives better results than the conventional LBP
by increasing the range of histogram level reduction as the block size becomes larger,

Key Words : Intensity Difference, Texture Classification, Local Binary Pattern(LBP), Local Attribute, Image
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Fig. 1. 3*3 block image

JF/‘ 1oA Wk g, 7T FTAskolA P o] %

e EFGE SR e ve o )% 2

AN rul

B}
o

)

T=t(g, 90 9p_1) (1)

o A (o] BUE A U WA aIiL) Y
B 06=0.1, - P-1) 22k FHsE WU g Abole] ek
48 A, ash s el e bl 2
el theel 4 @)} 2ol B8 4 ek 2,

T=t(s(gy—9.),5(g1 —9.), = s(gp_1 —9.)) (2)
oln], o714 s(«)& wHEFE sy 2 3)F 2t} 5,

s(x):{l’ z=0 . (3

0, otherwise

ne

olc}, wbA LBPE 29] B4R JlEH By fog
oFlt. th 2 (W SASAERTE WMAF Rl A
P9 ol AERRH AtEHE 1Bl &,

¢

2 6~ 9.)%2 (4)

olty, I8 2= P=8,R=19¢ 339 &
LBPE o2 HoF Aot}

BEPI] 2l

5191 11110 Binary System :
_ Threshold 11010011(8 Bits)
4156 1 1 .
_> Decimal System :

O3 2. 3'3 EEFHolACl LBP of
Fig. 2. LBP example on 3*3 block image

FH e AN 4 HaE FAsLE S LB
sk G f(ey) ol e S|IEDR S o T
A )9 2ol Aol 5 ek, =,

H = [(f,(a: y)=1), i=0,1, --,n—1 5)

ot} of71A nd LBP| o A== 2o Foln, i(u)e=
1, uistrue

Iu)= {0, wis false ©)



http://dx.doi.org/10.5391/JKIIS.2015.25.5.483

wEhA] 2] (5)e] 7HkS
mWe) [ L, Ly o L, BT 2B A
vERE the 2 ()3 2 &,
H,.,f:;;/(f,(:t,y):i)l(f,<1uy>ELj), i=01,-,n—1,j=0,1, -=-,m—1 7
oft}y, 2 (7)9] S|EEWE 3714 vk FHF Aol g
o] Ars 71z *ﬂ?ﬂ SIEETHS 3t ehile sfkAa
g o] sde] gk AHE ¥3leid, theo g 2hile o
el st HHE A sl A el thske] dsh
A, G| e o] A S S8 dAE
SRAIE 71E IBPel= de] dedl E5< 33, 55,
77 TOR HAp STIehel wie Yo 7t Tk e R
7Vl Hot, &, 3304w =gk 2 E 8 bit Hlo|H <]
2567) HEE 7VJE}. ol FAstAE VIEoE g9 Sa
Atole] BAE sty wZolt}, Kk 5*501™ 16 bit H|o]
ElZ 219 =65536712 #ES 77 o)E FAEIWS o
S5 299 YEFE VIEETHeR AT, Yot
gFe] Ao B ALt Fero] xejE) webA o]
£ /s8] flste] dMFE Fol7] gk WRo] s
of7]eMe S|=Eafe] glFE Fo|7] $J3) 7]1& LBP
AMAE olxslatte] WAE AstAlRt E59%e] Ak
ZolE AMER WS AR &, E59dA A=
Fx-5), 7}2‘%‘1‘*31%, zheR(d-5), 28jar Aozt
WEHid-5) 9] 47 W3 Ao ofxska 1 Y3t ¥, 29
HrE AR FEkaL, e 9] " 47] ffEiA #F
X AHES WF?M 53] ol wEtxE 278 oo
thiRS 293 S|EIRS o] 83t
weba] 27 19| 339 YHEES U= zﬂﬂ%l s
of LBPAIAAS At WA AZwaks
Akl 2 (2)2 v A )3 2 é,

oEE o

T= f/(s(glf 9(1)= 5(92791)1 5(9,:7 gzz)v"'v S(QP—17 gP—z)) (8)

ofty, tha2 2 (8)% 7IF SR 7|9 LBPAXAH 2 (3)
EERel 2 (4)9] LBPE FUSH Akt

a9 32 a9 29 EEHS ddew AEdaks 1

E%fz AloHe LBPE o2 HolFE Zlolt}, o7|M B Fd

A7)e] EE4lA LBPY YL 322 FrAEo] YA

QL, ojo] W2 HloJE|% 6 bitZ FHAEM, 3|2E1e g

AO_

M4 gk ofo] o] 647 E FolET),
5191 110 Binary System
'es 101101(6 Bits
415 6 Threshold 111 . (6 Bits)
> Decimal System :
71213 0|1 45

2 3 Mgk HE(dEERhol 2lFt 3*3 SEHHolAC] LBP of
Fig. 3. LBP example on 3*3 block image using proposed
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Table 1. 19 texture block images.

image size| texture image size .
. . No, . texture imagel No,
(pixel) image (pixel)
4 grass 1.4 747 wood 87
wood 8 4 1313 pigskin 513
- grass 1.8 17417 leather 617
leather | 6.8 2525 grass 1.25
grass 1.16 9% raffia 798
wool 4 16 12*15 water 21215
16*16
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pigskin_1 | 5_16_1 | 3020 sand 3.30_20
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Table 2. Classification time of 9 texture block images.

Texture block Proposed LBP Conventional LBP

(e i | | st | il |1BY conp | sl | il
25 0.2776 | 0.0468 | 0.3244 | 0.2806 | 0.0452 | 0.3258
87 02808 | 0.0773 [0.3581 | 02950 | 0.0757 | 0.3707
79 0.2022 | 0,0774 [0.3096| 03131 | 0.0762 | 0.3893
311 03602 | 0.0752 |0.4354| 03667 | 0.0739 | 0.4406
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6.17 0.3864 | 0.0742 [ 04606 | 03945 | 0.091 | 0.4636
419 0.3887 | 0.0761 |0.4648 | 0.3924 | 0.0743 | 0.4667
1.25 0.3900 | 0.0785 [0.4685| 0.4103 | 0.0637 | 0.474
927 0393 | 0.0791 [04725| 04156 | 0.0770 | 0.4926
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