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Robust Texture Classification Method Based on Pyramid Decomposition
and Sectored Local Mean Binary Pattern
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(Chongqing Key Laboratory of Signal and Information Processing (CQKLS&IP), Chongging University of Posts and
Telecommunications (CQUPT), Chongging 400065, China)

Abstract: The traditional Local Binary Pattern (LBP) has limited feature discrimination and is sensitive to the
noise. In order to alleviate these problems, this paper proposes a method to extract texture features based on
pyramid decomposition and sectored local mean binary pattern. First, the pyramid decomposition is performed on
the original image to obtain low-frequency and high-frequency (difference) images with different decomposition
levels. To extract robust yet discriminative features, thresholding technique is further used to transform the
high-frequency images into positive and negative high-frequency images. Then, based on local averaging operations,
Sectored Local Mean Binary Pattern (SLMBP) is proposed and used to compute texture feature codes at different
decomposition levels. Finally, the texture features are obtained by joint coding across frequency bands and by
histogram weighting across decomposition levels. Experiments on three publicly available texture databases (Outex,
Brodatz and UIUC) demonstrate that the proposed method can effectively improve the classification accuracy of
texture images both in noise-free conditions and in the presence of different levels of Gaussian noise.
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#R 1 FREDEFEE TC10 FE LM EFEE (%)
SNR
JCM
100 30 15 10 5
A Tg 99.92 99.53 98.88 96.73 92.53 73.16
LBP 95.08 91.46 74.27 52.24 35.62 16.33
CLBP 99.14 96.90 87.94 66.95 47.50 20.57
CLBC 98.96 95.50 88.15 77.19 64.43 37.13
LTP 98.20 99.45 98.31 93.44 84.32 57.37
LCP 98.65 98.10 96.90 94.30 91.64 80.10
ENRLBP 93.31 87.40 85.73 80.16 72.42 51.02
BRINT 99.35 97.76 96.48 95.47 92.97 89.24
LSEP 97.52 - 90.26 82.05 - 50.00
LTP_ENT 98.36 - - - 88.75 53.78
% 2 FRISHEFEE TC12_000 FE LA HHEE (%)
. SNR
Tolg
100 30 15 10 5
ATy 99.88 97.96 96.97 93.87 88.59 71.09
LBP 85.04 87.36 69.26 47.87 34.05 16.25
CLBP 95.32 93.31 82.59 63.40 45.76 21.39
CLBC 94.00 88.19 80.93 69.65 57.85 31.78
LTP 93.59 91.78 75.72 53.61 38.03 20.05
LCP 96.18 95.69 92.59 89.21 84.65 74.00
ENRLBP 86.13 84.49 81.16 77.52 70.16 50.88
BRINT 97.69 95.95 93.59 91.32 90.49 83.68
LTP_ENT 93.52 - - - 74.98 48.52
% 3 RESHEFEAE TC12_001 TR LR LNEE (%)
SNR
oM
100 30 15 10 5
ATy 99.70 97.94 97.15 94.50 89.96 71.93
LBP 80.78 86.41 67.64 47.06 34.51 17.18
CLBP 94.53 94.72 84.375 64.51 45.00 20.67
CLBC 93.24 88.68 82.36 72.48 59.98 34.07
LTP 89.42 90.86 76.39 55.02 39.54 19.24
LCP 97.34 96.85 93.50 90.07 86.57 75.07
ENRLBP 87.38 85.76 82.69 77.38 69.68 49.07
BRINT 98.56 96.92 95.14 93.66 92.29 84.77
LTP_ENT 93.15 - - - 79.95 51.00

FE—ERESE ERETH THRAE ISR Ay, (HXS e A 75 9%
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HAZSRR I, e v {5 e LEATJE R 3RS
(17> R EA fy itk — Dy . A SCIVEPT R B
(BTG AL BHA =) B A8 (1 S A o W P LA S AR s [ I
A 71 o iRk T AR R FIgiE R, Jf

AL AU G A — SRR T TRE RIS Sy, T
PRI PE iy 1 AEAT M AN TC e A BT [ S0 H oy S8k
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% 4 AR HEFETE Brodatz HIEE LRI D EIEE (%)
SNR
Johg e
100 30 15 10 5
AR T7i: 100.00 100.00 99.98 99.94 99.77 99.54
LBP 99.68 99.20 98.56 96.63 96.31 91.67
CLBP 99.84 99.52 99.52 99.52 99.36 96.79
CLBC 97.40 99.10 99.04 98.94 98.30 95.13
LTP 99.84 99.52 99.20 98.72 97.60 95.83
LCP 100.00 99.98 99.70 99.52 99.41 99.20
ENRLBP 100.00 99.97 99.74 99.70 99.53 98.44
BRINT 100.00 98.60 97.68 96.55 94.50 89.65
LSEP 98.29 - 99.84 99.81 - 98.95
CRLBP 99.78 99.29 93.68 97.44 96.81 92.66
DNS+LBP 100.00 99.90 99.86 99.86 99.58 99.45

M5ERD K. TP E G877, DNS+LBP
FeT R G ez TR AR LB TH S PTE [ DNS F
ik, LSEP i#ii¥ Shearlet A4 Fllt5){H EFHEE 2
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CLBC 91.39 89.20 84.86 81.80 79.00 72.86
LTP 83.00 81.00 81.80 77.80 72.00 67.10
LCP 90.50 89.20 85.40 83.80 82.20 79.40
ENRLBP 63.59 62.42 62.05 60.07 58.96 55.46
CRLBP 93.31 93.49 93.08 92.74 88.57 79.20
LTP_ENT 92.44 - - - 83.18 75.87
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