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Extended Uniform Local Binary Patterns and its application
for image texture feature extraction

LI Jiangmei, CHEN Xi

(School of Big data and Computer Science, Guizhou Normal University, Guiyang 550025, Guizhou, China)

Abstract; The Uniform Local Binary Pattern (ULBP) and its many variants have shown effectiveness in texture classification.
However, most of these ULBP methods focus on the uniform pattern features between the coding center pixel and its adjacent pixels.
Therefore, they cannot capture the image features between pixels that occur outside the non-uniform mode, and they ignore the
interaction between pixels at different scales. In response to these issues, the Extended Uniform Local Binary Pattern ( EULBP) is
proposed. EULBP counts the non—uniform patterns between adjacent pixels of the image, and gradually encodes the non-uniform
patterns between adjacent sampling points. Secondly, extract image features at different scales for fusion. Finally, the similarity of
feature vectors is calculated using the cross distance of histograms to obtain recognition rates in different datasets. The effectiveness
of the algorithm has been verified through experiments.
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Fig. 3 Proportion of image histogram vectors and patterns in the
ORL facial database
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Table 1 Blocking results of various algorithms in ORL face database %

Number of blocks

On ORL
1x1 1x2 2x4 4x4 4x8 8x8
LBP 82.50 85.10 94.11 95.01 94.22 94.70
ULBP 81.40 84. 81 94. 60 95.44 94.89 95.00
EULBP+MEULBP 90. 90 91.79 95.10 97.50 95.90 95.30

F2 BHEEIKRF Poly UEGHIFEEHZEEENSTRER
Table 2 Blocking results of various algorithms in the Poly U palm print database of the Hong Kong Polytechnic University %

Number of blocks

On Poly U
1x1 1x2 2x4 4x4 4x8 8x8
LBP 69. 47 88. 60 97.27 99.13 99.90 100
ULBP 74.93 89.27 96. 07 98.93 99.90 100
EULBP+MEULBP 85.93 90. 67 99. 60 99.90 100 100
®3 Yale B A\BRBIEEHESHENSRER
Table 3 Blocking results of various algorithms in Yale B face database %
Number of blocks
OnYale B
1x1 1x2 2x4 4x4 4x8 8x8
LBP 53.75 64.54 89.90 96. 18 97.93 98.70
ULBP 51.84 59.62 86.53 94.17 98.22 98.55
EULBP+MEULBP 69. 44 79.21 94.92 97.37 99. 10 99. 46
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Table 4 Recognition rates of various algorithms in the Poly U palm print dataset with different noise levels added to the images %

Algorithm Original image Add salt and pepper noise Adding Gaussian noise
LBP 99.80 99.50 19.30
EULBP 99.90 98. 30 21.78
ULBP 99.98 97.67 28.10
MEULBP 100. 00 100. 00 77.90
EULBP+MEULBP 100. 00 100. 00 78.30
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Table 5 Algorithm complexity analysis

Bk T AT/
LBP Sigp = XX XY X(TXNyq +8xN_ ) 0.020 043
ULBP Sy = P XX XY X (T X Nygg + 8 X Nyyq +7 X Negy,) 0. 036 671
EULBP Spoge = PXXXY X (T X Nygg + 8 XNy +7 XN, ) 0.057 858
MEULBP Sypop = P XX XY X (T X Nygg + 8 XNy + 7 XN, ) 0.052 971
A Spowsperzoge = 0 XX XY X (14 X Ny + 16 x N, + 14 x N, ) 0.096 201
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