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Abstract: As an effective texture description operator, local binary patterns (LBP) has the advantages of low computation complexity,
low memory consumption and clear principle. Damper-Shafter evidence theory satisfies the conditions weaker than Bayesian probability
theory and can directly express states of “uncertain” and “don’t know”. To exploit the advantages of above two concepts, a new texture
recognition method is proposed. Firstly, the approach computes image pyramid and uses the distributions of multi-scale LBP to measure
the similarity between two texture images. Secondly, the method combines the similarity measurement between the test texture and each
training sample to combine the information given by each training sample. Finally, the recognition result is determined by the maximum
evidence among different texture classes. Experimental results show that the proposed method achieves a correction rate of 96.43%, and
91.67%, for data set 1 and data set 2, respectively, outperforming the original LBP based texture recognition algorithm.
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Image block Thresholded Weights
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128 82 | 35 1 1 0 64 | 32 | 16

Pattern = 01100001 LBP = 64+32+1 =97

Fig.1 An example of basic LBP operator
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Fig.2 Example of an input image, the corresponding LBP image and histogram
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Fig.3 LBP operators circular (8,1), (16,2) and (8,2) neighborhoods
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Fig.4 Flowchart of the proposed method
B4 ASCEER AR K

2 LWER

N T IE P £ PR SCBE RO 5, BRATTAE DA B K SOBE B R B 4 Bl TR SR B 1 R

© PERREERSMROT  httpy/ www. jos. org. cn



E®QO;
FME A A 2 % RBSCEIRA 7 ik 283
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Fig.6 Textures in Vistex texture database
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i UG & 238 1 B 25 K04 LBP 57 1 25 ) X I8 S 5 318 b, — AN 5 1 2 4000 R 4 - 85 T LA
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3

4 5
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Fig.7 Recognition accuracy of data set 1 by using

different image pyramid levels
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Table 1 Recognition accuracy by using different image pyramid levels

cy (%)

Recognition accura:

95

2Q0r

85+

80r

(18)

Proposed
""""" Basic LBP based
——————— GLCM based |
—#— Gabor wavelet based

70r

65
2
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Number of image pyramid level

Fig.8 Recognition accuracy of data set 2 by using

different image pyramid levels

8 NTSUBHAR 2 NN [ 7B 2 G OIS L

F 1 A5 2GR RO B
Accuracy (%)
Meggod Levels Data set 1 Data set 2
2 91.25 75.00
3 96.43 91.67
Proposed 4 91.25 86.67
5 88.75 71.25
6 57.08 66.67
Basic LBP based - 87.50 82.92
GLCM based 82.50 70.84
Gabor wavelet based 84.17 71.25
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JZIBAT I EIE B T S R B 2,8 96.43%, 1AL A ) LBP &k 36T GLCM 5% L & T Gabor
N AR B AR B 4 Sl AT 87.50%,82.50% K1 84.17%.

F T 5 2 B AE, R, M UG 4 738 AT 3 20, AT 0k ) T Bl I HET 2R, 0 91.67%, T 254X LBP
Jiik BT GLCM IHE L HE T Gabor /Nl 5243 2R 15 7371 0 82.92%,70.84%F1 71.25%.

{HASF B 00, 4 B 4 7 B 10 2804 T 85 1 5 B, TRU0RS B K KB A, B BE B S 10 st IR A2, 24 4% 4
TR EHOR R 5 2 B F BT a S B A )L 0.8k, LBP &7/ e HUTE 1X 8 2 1 ¥ 8115 &
TR SR, 2 (12) 23 7= AR A DS 8 40 0. TR b, 1 A JEh R 2 A 129 S B 155 .

22 AEFKEINGHEARNENR

NGRS () 5 it B8 X 73 S 258 7 AR AR K I 52 M N 5 A R A S S DA 3R 288 e 1k A I, K 22 I IR A
AT 43 S 2371 S UL 1 TH B AR BE P R, K 2 IR FEAS 1T B T B0 B LG 1 e R AR IR S L 402K
A5 0T DLMERA BRI 2 B0 RN G AR 2 I 06 R AR T, 20 S 88 2 JEVEHE ) IR S 0 B AR AR, 5 HR ok g
A 2 ST AY R ke A5 A [0 25 0 1 2 PRI T B ATT B2 R U 2 IR P e 2 (A5 1.

LEIXAN S48 7, BT A B 2 v 11 B G 0 29 Bl 4,16,64 88 256 ANAETE B 10 1E 5 JEHe B — 3Rl 64x64. 24 B {5 4%
Sy R 4,16,64 58 256 BT FFER AR 3,10,50,200 HAE kI ZRAE A, 042 B a3 A A MR AR A XA S 50 o B
SFIEWNEECN 3NN BARE SR 4 R 9. £ 2 iR,
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951 --------- Data set 2 |4
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75+
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Recognition accuracy (%)

65+
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S5+
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16 64 25
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Fig.9 Recognition accuracy by using different number of training samples

B9 A ECE I ZRAEAS (152

Table 2 Recognition accuracy using different set of training samples

R 2 AFRZRREALR PR E

Data set Number of training samples Accuracy (%)

4 92.08

1 16 96.43

64 91.07

256 70.89

4 90.10

5 16 91.67

64 86.43

256 74.29

AR AN 0 S () Bt W 6 T DU H s PR o0 il 4 Bk 16 Bl =2k G g5 B M -G 8 1) 64 81 256
el PR BT B R 0 2 B A 4l 256 BRI EE 1 ANRIEE 2 AN SRR B 43 0 T RR 2] 70.89%A1
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74.29%.
LIRS 1 B 3 B SRR, 2 1A 3 B g VIR AR I ) 24 Wiy SUBE R U A 2 0% 145 5. )11 5
TR A 10 508 R R, P A A8 i T A 7 288 31 B4 3% A 4D P 29 DT 2 AR 1D 30 5 00 S 388 (9 2 B PR AR
23 FEGEFRESENE
TLSE 1) SCBE ] LUK AR AT e AR XA T2 56 v F AT T FRATT ¥ Ty v 0 T G 1 A v s 5 b I
1G4 FE 2O 30T BGEER 4 2 1 16 N EES T EHLE 1A 10 BB INRAEA R 10, AS [T 100
TRSE S MR A A e B3k A s BB 5256 o 1 Ui MR AT — & e U 0~180°2 ), 25 K2 15. 1
AN R e 45 R W 10, % 3 Pk,

100 T T
Data set 1
8 Data set 2 |4

96
94

92|

F ",

881

Recognition accuracy (%)

86

84

82

80

0 15 30 45 60 75 90 105 120 135 150 165 180
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Fig.10 Recognition accuracy of the proposed method under different rotation angles
10 AN [ e 1 JE& ¥ PR3 RG i€
Table 3 Comparison of recognition accuracy under typical rotation angles in this algorithm
T3 RSCELRN WY TR # R U0RS E 0 LA

Accuracy (%)

6

Data set 1 Data set 2
0° 96.43 91.67
15° 93.58 88.36
30° 92.08 88.33
45° 93.50 90.52
60° 94.25 89.05
75° 91.08 90.78
90° 92.58 89.33
105° 91.25 87.63
120° 91.50 90.67
135° 92.75 86.33
150° 91.33 90.85
165° 91.75 90.62
180° 92.08 88.33

NG B4 B, B AT AT LAAS: H S 1 500 RGBT P i 1B 5 V2 PR R K B i e /N AR 1L 28 1 AN
55 2 AN B AL UIRE 20 ) R PR B 5% 4%, B NN LBP 572 — Pl e e AN AR 57 L 55— Ty 1 e
VEP A% T R 4 7 B AR LA e AN AR e AN AR MR ARG BRATT ) 7 VR0 A A FE B S S A BUEE.
2.4 EHEEFE

4G 1 ] S ST A B B ) SRR 4y R S B 2R AR TRV T AN A T A PR SR AT i SRR AT H 2
FRATBR 7 ¥ (0 B S R AT AR TS A IR SRR R DR I A7 06 B2 BB 3R 10 T ¥ 5 0 T4 S 110 by A
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M) b RV R A IX A S AN SO B 2 0 16 B UGG - 3 20 3SR 5 R 4.
Table 4 Time consumption of different methods
R4 A IR R R

Time consumption (s)

Method

Data set 1 Data set 2
Basic LBP based 20.48 3.99
GLCM based 140.10 45.11
Gabor wavelet based 104.93 36.50
Proposed 56.81 10.41
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