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Visual Detection of Tool Wear Through Cutting Edge Reconstruction
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Abstract: Currently, it is difficult to realize high-quality collection of tool images and high-
precision visual detection of tool wear in complex and harsh oil and dust machining environment.
For this reason, this paper proposes a cutting edge reconstruction method for visual detection of
blade missing due to the most typical and harmful tool wear. First, an image acquisition device
with lens protection and cleaning functions is built and integrated on one side of the NC machine
tool processing table, to automatically collect tool wear images on a regular basis on the machine.
Then the collected images are transmitted to the computer image processing system via Ethernet
for reconstruction of the cutting edge missing from wear with the proposed method so as to obtain
the complete tool image. After that, the reconstructed tool image is subtracted from the worn

tool image by image difference, so as to realize the automatic recognition of the area missing from
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tool wear. Finally, based on the identified wear characteristics, the parameter values of the tool

wear evaluation indexes are measured to determine whether to change the tool. The experimental

results show that the method proposed in this paper have great advantages: It tackles the

difficulty in tool wear image acquisition and segmentation to visually recognize the characteristics

of the area missing from tool wear in the oil and dust machining environment, and realizes the

high-precision and high-efficiency visual recognition and detection of tool wear. Compared with

the existing six image segmentation algorithms including the visual recognition and detection

system for tool wear, the Canny edge detection method, and the adaptive threshold method, the

method proposed helps avoid the tedious process of disassembling the tool for offline microscope

detection and template matching, and improves the average detection accuracy by at least 20%.

Keywords: tool wear; visual detection; image segmentation; cutting edge reconstruction; auto-

matic recognition
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Fig. 1 Schematic diagram of tool wear
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Fig. 2 Integrated tool wear on-machine detection system
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Fig. 3 On machine tool image acquisition device
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Fig. 4 Schematic diagram of 0° working position of tool

photographing detection device
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tool photographing detection device
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Fig. 7 Workflow of on-machine visual detection system
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Fig. 8 Extraction process of tool wear missing area using

cutting edge reconstruction
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Fig. 9 Cutting edge data point acquisition
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Fig. 10 Tool reconstruction
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Fig. 12 Schematic diagram of tool wear
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Fig. 13 Schematic diagram of tool flank wear missing
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Fig. 15 Schematic diagram of column scanning in tool wear

missing area
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Fig. 17 Recognition effect of tool bottom edge wear
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Fig. 21 Characteristics of tool bottom edge wear identified by different methods
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