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Measurement of Cutting Edge Ratio Using Vision System in Grinding
E. L. Yu, S. Y. Sa and B. H. Ryu

Key Words: Grinding Wheel(ddAt=%), Cutting Edge Ratio(ZAt< wi#d &), Dressing(=a]A)),
Computer Vision (737 4]4), Automatic Thresholding (2} o]zl 3})

Abstract

Morden industrial society pursues unmanned system and automation of manufacturing process.
Abreast with this tendensy, production of goods which requires advaned accuracy is increasing as
well. According to this, the work sensing time of dressing by monitoring and diagnosing the
condition of grinding, which is the representative way in accurate manufacturing, is an important
work to prevent serious damages which affect grinding process or products by wearing grinding
wheel. Computer vision sytem was composed, so that grinding wheel surface was acquired by CCD
camera and the change of cutting edge ratio was measured. Then we used automatic thresholding
technique from histogram as a way of dividing grinding cutting edge from grinding surface. As
a result, we are trying to approach unmanned system and automation by deciding more accurate
time of dressing and by visualizing behavior of grinding wheel by making use of computer vision.
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Table 1 Specification of experimental equipments

Items

Description and specification

KGS-550M

Grinding machine

Spindle speed : 1922 m/min

Wheel size : 180 mm x 31.75 mm X 13 mm

Wheel

WASOKmV

Model :

1K-536

Power | AC 100V +109% 50/60Hz

Pickup device . 682H 492V

CCD camera

Image size : 6.55 mm(H) X4.87 mm(V)

Signal standard : NTSC

Scanning rate . 2:1 interlace

Model -

DT-2851 60 Hz (data translation)

Image board

Geometry resolution : 512 480

Frame grabber speed : 1/30 sec.
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Fig. 9 Gaussian processed image before grinding Fig. 12 Thresholding image of wheel at 5 times
grinding

Fig. 10 Gaussian processed image of worn wheel
Fig. 13 Threshoding image of wheel at 10 times
grinding

Fig. 14 Thresholding image of wheel at 20 times
grinding
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Fig. 15 Thresholding image of worn wheel at 20

times grinding
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Fig. 18 Profile of workpiece at before grinding
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Fig. 20 Profile of workpiece at 1 times grinding

(0.30 gm)

Fig. 21 Profile of workpieceat 20 times grinding

(1.15 pm)

Fig. 22 Profile of workpiece at 30 times grinding
(4.84 pm)
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