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Abstract: A tool damage visual detection method using local threshold segmentation is proposed
to solve the problem that the current tool damage detection systems are difficult to automatically
identify the location of tool damage and accurately measure the amount of tool damage from the
collected machine tool damage images. Firstly, the tool image is divided into several small pixel
blocks after graying, filtering, noise reduction, rotating and positioning correction. Each pixel
block is segmented to obtain its segmentation threshold, that is, the local threshold. Then based
on the largest local threshold, the tool image is scanned for global pixels. At the same time,
combined with morphological operation, tool damage location recognition is realized, and the
geometric characteristics of tool damage are accurately measured based on the identified damage
information. An off-line detection experiment platform is built to verify the effectiveness of the
proposed method. Experimental results show that the proposed tool damage visual detection

method using local threshold segmentation solves the difficulty in automatically identifying the
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tool damage location and accurately measuring the amount of tool damage from the tool damage

image. Comparisons with the existing local variance method, the adaptive threshold method and

other methods show that the proposed method improves the average accuracy of tool damage

geometric feature measurement by at least 19%, and has a great advantage.
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Fig. 1 Tool damage detection system
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Fig. 4 Tool image before filtering and noise reduction
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Fig. 5 Tool image after filtering and noise reduction
A —E M8 6 FTR A8 5 S AT 40 1 B D i

it FFORE 3 N0 ek SR L R 5 o s S A X TR K

MEF
0 75 150 225 300 375 450 525

PADARUES

K6 R AR A

Fig. 6 Image coordinate system

BT E S . B E VI 7T i 2 5 R
KA 0. AL 6 TR B R AR BR &R L 2R HUT)
BA 5 R b R ARG D 70 30 % A 7 J 7 x ik

t X AT B AL 5 Canny 31 4046 I 452 BCEI ) 71,
HEMBEATAR R G A R4S LU TR R S5 g

MERE S AVRIL N () o Isg<<l. KR
RARG VT 70 AR AR PR AT - I 4% (D ~ (DO AT )
Bl 714U ) B RS ie e s AL IE S R dn 18] 8 s
ARICUTHI 70T A LR B R R A 0 T K (5) 3R
o SR DIEI 1 0 AR 0 BeFe =K F . Z a4

BT BRIBCR I VI 21

Fig. 7 Selection of undamaged cutting edge
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Fig. 8 Tool image rotating and positioning correction
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Fig. 9 Image after rotating and positioning correction
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Fig. 10 Schematic diagram of tool damage image
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Fig. 11 Damage region extraction process using local

threshold segmentation
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Fig. 12 Diagram of cutter image division
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Fig. 13 Extraction of tool damage area by morphological

close operation
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tool damage
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