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Experimental Studies on Feature Extraction of Tool Wear Condition Based
on Image Connected Components Integer

LI Peng-yang, HAO Chong-yang, ZHU Shuang-wu
( College of Electronic Information, Northwestern Polytechnical University, Xi’ an 710072)

Abstract In order to study the monitor of cutting tool condition in machining based on computer vision, the experimental
system on the state of cutting tool condition monitor system is designed, the image processing technology is introduced into the
condition monitoring of cutting tool wear, a new method of judging the cutting tool state is proposed by extracting the cutting
surface connected components integer number. The images of cutting surface are collected and preprocessed. The tradition
stroke label algorithm is improved, the preprocessed cutting surface images are labeled using the algorithm above, and the
connected component integer number is calculated to judge the wear state of cutting tools. Both theoretical analysis and
experiments show that there is a strong relativity between the connected component integer number of the cutting surface and
the cutting tool wear state, the cutting tool wear condition can be estimated indirectly. And then the objective of monitoring the
cutting tool condition is achieved. It is concluded that the method of judging the cutting tool wear condition through extracting
the connected component integer of cutting surface is simple, the identification speed is fast, and the cutting tool wear
condition can be judged effectively in this way.
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Fig. 1 Experimental system of cutting tool state monitor
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Fig. 2 The flow of image processing
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Fig.3 The workpiece images of the cutting tool from sharp state to dull state
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Fig.4 The workpiece images of the cutting tool from sharp state to dull state

'Y [ R-“ "‘
B g

(d) VI 50min/5 B&

(© BIH40min/5
S P 3 AR I R

Fig. 5 The segmented binary images of Fig.3
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Tab.1 The connected components integer of partial workpiece image segmenting

i L[] ( min )

JIHS
5 10 15 20 25 30 35 40 45 50
1# 95 97 111 136 140 176 199 283 561 776
2# 60 77 121 106 134 146 162 333 601 706
3# 76 85 105 117 121 155 178 270 506 733
®2 HOLIHRESEEGRNESRBE(KWHEMLF2)
Tab.2 The connected components integer of partial workpiece image segmenting
i T E] (min )
JIHS
6 12 18 24 30 36 42 48 54 60
1# 80 97 111 126 142 156 188 383 581 782
2# 50 76 102 111 120 136 152 318 562 691
3# 46 54 96 109 114 122 145 255 489 669
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Fig. 6 The connected components integer of workpiece images Fig.7 The connected components integer of workpiece images
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Fig.8 The real figure of the No. 1 cutting tool wear
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Fig.9 The real figure of the No. 1 cutting tool wear
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