Mechanical Engineering and Technology HLBk L2 5$HiR, 2019, 8(6), 448-456 Hans Xl
Published Online December 2019 in Hans. http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2019.86052

Optimization of a Real-Time Detection
Algorithm for Surface Defects of
Ceramic Tiles

Huiyu Xiang, Xinyu Wang, Chongjie Leng, Junyang Pan
School of Materials Science and Mechanical Engineering, Beijing Technology and Business University, Beijing

Email: xianghy @btbu.edu.cn

Received: Nov. 28", 2019; accepted: Dec. 12, 2019; published: Dec. 19", 2019

Abstract

In order to meet the requirement of rapid detection of texture defects on ceramic tile surface in
production line, this paper uses ORB algorithm with strong real-time performance to complete
feature matching in texture defect detection, and optimizes its algorithm. At the same time, it
combines with KNN algorithm of data mining in machine learning to enhance its accuracy and ro-
bustness in various environments. The experimental results show that the algorithm has good
real-time performance, accuracy and robustness to adapt to environmental changes, and is more
suitable for the detection of actual production line.
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Figure 1. Overall test scheme flow
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Figure 2. FAST detection principle
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Figure 3. KNN principle
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Figure 4. KNN matching optimization principle
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Figure 5. Experimental platform
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Table 1. Comparison of robustness in light variation
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Table 2. Average matching results
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SIFT 386 372 358 366 374
SURF 264 254 242 244 251
ORB 122 114 96 83 96
MUt ORB 36 36 36 35 36

DOI: 10.12677/met.2019.86052 453 IR N EASE N


https://doi.org/10.12677/met.2019.86052

T 5%

Y.

Figure 6. Selected tiles
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Figure 7. Robustness comparison of rotation variation
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Table 3. Comparison of accuracy and time of feature matching algorithm
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Figure 8. Optimized matching results
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