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Defect Detection and Classification Method of Linear Guide Surface
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(1. School of Mechanical Engineering, Xiangtan University, Xiangtan, 411105, China;2. Engineering Research Center of Complex
Tracks Processing Technology and Equipment of Ministry of Education, Xiangtan, 411105, China)

Abstract: In order to solve the difficulty of segmenting the linear guide surface defects from image with a
complex background, a method based on gray level co-occurrence matrix (GLCM) and non-negative
matrix factorization (NMF) to suppress the texture background to realize defect feature enhancement was
proposed. Firstly, the GLCM multi-feature statistics was used to reconstruct the background texture map
of the linear guide surface to achieve a certain degree of texture background suppression. Then, the texture
was divided into several sub-image blocks, and a certain sub-image block was randomly selected for NMF
dimension reduction. Next, the basic matrix decomposed by NMF was traversed by the same size image
block in the texture map to find its Euclidean distance, and the averaged distance was assigned to the center
pixel of the corresponding image block in the texture image to realize texture background suppression and
features enhancement. Finally, the defects were classified based on K-means clustering and support vector
machine. In the experiment, the recognition accuracy of scratches, cracks and crash defects in the test set
are 89.06%, 88.46% and 95.12%, which shows that the proposed method can suppress the texture

background effectively and enhance the defect features of the linear guide surface image, and it can separate
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the defects and identify their types accurately.
Key words: linear guides face; gray level co-occurrence matrix (GLCM); non-negative matrix factorization

(NMF); feature enhancement; defect identification
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Fig.3 Common defect images of linear guide surface

2 SHESREIRARREREEEXLIT

2.1 FRBBIRFIBEFRRE

ARSCHE T A IR B B S 0E BB R Tk . XS BILR S B2 R B9 R AL 25 GLCM
I NME 5230 B 28 5 80T 9 20 R 5 500 R B B R AE 3 0 . LR 3 T GLCM 25 F 48 i i i g2 15
SR EIIE R 53 n S KR 8 X8 1 F UG B BEALAN B 200 07 - UG At o s A 47 NMF B 2 5 6
NMF 45 fiff i A9 i AR () 0 38 P v R[] /0 el A5 e i T R ORGSR 8, O B 25 - 34 5 TR 45 80 3L I



254 B HRE B L Jowrnal of Data Acquisition and Processing Vol. 35, No. 2, 2020

HR R R PR A5 B A HRC AR 3K L ) BB S S B R B R AR 0 5 5 B R, R T Kemeans 2R 26 F SVM X
BB 2EAT 20 SR

® e 0 00 ® 00 0,0 00 o
e oo |mmmmrams | MR 12ttt | 00w
(5 FERSENT, E@?ﬁ% BT, FIHE
ce e SHELEECON, # ® ele oie oi0 o ﬁ?ﬁl‘i%ﬁl‘ﬁ
.....*;‘éﬁcol{)ﬁmi ........_>
e seese PR RO Ay, e oleo oieo 0lo o 10 ﬁﬁﬁﬁw
e oo . e oleo oleo ole o TRE+BIIE AR
e e o ole 0leo ole o
KBS TR JL
HFK-means KK MR 38T LA — 1R 9L HI8H8HT
{Eﬁ:‘%ﬂ%ﬁ%ﬁl‘ﬁ EE " R 55 1018 2 IR 2 R SREUER L L
%, AE ) b7 22 < RERFEE, P HARESZ | €]
ﬁﬂﬁﬁ%ﬁtﬁSVMBﬁ q’bﬁ?ﬁﬁiu\ﬁﬂﬁé‘ﬁ@iﬁ e o e o
e PG A1,y "5y
I S A3 R PR

E&BE RS

P4 B2 S BT R U Bk A

Fig.4 Flow of defect recognition algorithm for linear guide surface
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