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35| F#&=.: Hu H F,Chen S T. Recognition of work piece surface roughness based on Gabor wavelet and improved LBP[ J]. Journal of Image and
Graphics,2014,19(11) :1623-1629. [ #4558 . Gabor /N AT HE LBP #1425 (4 2 DA AE BE UM [ ) ] op [ 1B 42 BB 2% 41, 2014, 19(11) ¢
1623-1629. ][ DOI;10. 11834/jig. 20141110 ]

Gabor /]Vif A0 izt LBP 1Y 22 4 5% T A8 4 B 1R 5]
i, PR

BAUE B LR RALNE TR S F ST A S, mat 210044

B E: BR O TR RR I ER A SCRRE G A IR 2 70 IR, A 85 R A IR R SR TR
B Gabor /NECRICHE JR 8 —(E B0 (LBP) (LA ARSI 4 0 Tk BEAPASE LBP 591220 1 2838 A K E 22 1R
{EFHIERY A, $2 7 M_LBP (magnitude considered LBP) 551 SR il Gabor /INBEX A F 4 1 G UE ML, I3 4 1
1% Gabor B {H4AHE GMM( Gabor magnitude maps) . J ] M_LBP 55~ 154¢ GMM f) M_LBP RFAE % , HE 11 #4385 75
B PR A SOk 17 i, i J i 3 KNN(K-nearest neighbor) 53 %0 AR HUEE 0 UM . /R A (IR
A AR A T A T PR SCREAE , XHURE BE 225010 0 0. 2 wm B Z (TR0 HERR SR IK B 98% , 1 T A L4
LBP SR HURSC 5 SRR ERf A . i AR 7 — M 2040 b LBP ZCHUFAE Y M_LBP 31, Jf il id
55 Gabor /MBI ZE &, A 1 A58 LBP 57 RUEE 7 i) B —, W {EL £ 5 B 20 W 1) J B, 8 5 IO o 2 ) LM J3E
Wl

KA HUEE B 5 Gabor /NJ ; M_LBP; KNN 73225

Recognition of work piece surface roughness based on
Gabor wavelet and improved LBP

Hu Haifeng, Chen Suting
Nanjing University of Information Science and Technology, Jiangsu Key Laboratory of

Meteorological Observation and Information Processing, Nanjing 210044, China

Abstract: Objective A method for textural feature extraction based on Gabor wavelet and improved local binary pattern
(LBP) is proposed to classify and recognize the surface roughness of a work piece through its image and improve accuracy.
Method Given that the LBP operator ignores the magnitude differences between neighbors, the magnitude-considered LBP
(M_ LBP) operator is proposed. The magnitude of the gray level differences between neighbors is defined as D,. The gray
mean of the image is used as threshold for the binarization of D,. The binarization result is appended to the top digit of the
LBP in this neighbor, which is obtained by dividing the LBP according to the D, value. Before the recognition of the surface
roughness of the work piece, the surface image is obtained with a stereomicroscope and then preprocessed. A self-similar
Gabor wavelet filter bank is acquired by changing the scale and orientation parameters. The filter bank is used for surface
image filtering. The multi-scale and multi-resolution Gabor texture features of the image are acquired. Afterward, the mag-

nitude of the Gabor texture features is calculated, and the Gabor magnitude maps (GMMs) are exiracted. The proposed
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M_LBP operator is then applied in the GMMs to exiract M_ LBP feature maps. Based on these M_ LBP feature maps, the
texture feature vector for each surface image can be constructed. After extracting these texture feature vectors, the k-nearest
neighbor (KNN) algorithm is used in roughness recognition. The feature vectors of both the training samples and the sam-
ples to be recognized are extracted. Then, the, K nearest neighbors of the samples to be recognized are selected from the
training samples. The roughness class of the sample to be recognized can be acquired according to the roughness classes of
these K nearest neighbors. Result Different values are selected for (P, R) in the M_LBP operator and for K in the KNN
algorithm. The comparative experiment shows that the recognition accuracy is highest when (P, R) is set to (8, 8) and K
is set to 4. We use the LBP, Gabor combined with LBP, and Gabor combined with M_ LBP to extract texture feature vec-
tors. Through these vectors, we compare the time consumption (0.2886, 0.9546, and 1. 1562 s) and the recognition ac-
curacy (74% , 82% , and 98% ) . The experimental results demonstrate that the proposed method can recognize the sur-
face roughness of the work piece with 98% accuracy and a difference of 0. 2 pum, which is better than that of the other two
algorithms. Conclusion The proposed M_ LBP operator can refine LBP information, and the Gabor wavelet combined with

M_ LBP overcomes the limitations of LBP, which includes single scale, single orientation, and disregard for magnitude.

0 5]

Hence, the method can be applied in roughness recognition with high precision.

Key words: roughness recognition; Gabor wavelets; M_LBP; KNN classifier
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Fig. 4  Flow chart of work piece roughness recognition
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Fig.5 Work piece image of different roughness

®1 IRFHAEAEERE

Table 1 Roughness of the work piece for experiment

K LS {6/ pm 5 MR wm
1 1.502 6 2.514
2 1.758 7 2.721
3 1.886 8 2.932
4 2.104 9 3.142
5 2.296 10 3.324
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Fig. 6 Recognition rate of different parameters
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Table 2 Performance comparison between algorithms

Bk FEAEF AR YU El/s  PUIR/%
LBP 256 0.288 6 74
Gabor + LBP 4096 0.954 6 82
Gabor + M_LBP 8192 1.1562 98
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