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Chip Shape Recognition during Turning Operations

using Image Analysis

Yukihiro MIYOSHT*

Abstract: A method using image analysis to discriminate unbroken or tangled chips from broken ones is
presented. Images for the analysis are captured by using an off-the-shelf security camera during turning oper-
ations with a NC machine. An image area including chip images is selected on the basis of edge lines cor-
responding to the boundaries of the tool turret and tool shank. An AND operation between an edge image and
a difference image of even and odd fields is useful to diminish non-chip edge images included in the chip im-
age area. A proportion of the total edge length of chip images to the line length surrounding the chip image
area is adopted as a feature parameter to distinguish broken or unbroken chips. A weighted average of length
ratios of sides of a rectangle surrounding the chip edge image is used as another feature parameter. These
two feature parameters are revealed to be useful discriminator of chip shapes: broken, almost straight, and

tangled chips.
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Fig. 1 Experimental setup in a NC turning machine

Fig. 2 Image of a turning tool and chips
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Fig. 3 Even and odd fields of the image in Fig. 2
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Fig. 4 Edge image of the even field image of Fig. 3: Labeled
pixel groups under 50 pixels are skipped.

Fig. 5 Image of pixels having a same label and including
straight lines.

Fig. 6 Border lines ABCD defining a chip area as a right side
of the lines.
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Fig. 7 A difference image between the even field and the odd
field of the images in Fig. 3.
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Fig. 8 Edge image of chips obtained by the AND operation
between Fig.6 and Fig. 7.
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Fig. 9 Chip with almost straight shape.
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Fig. 10 Chip tangled in low density.
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Fig. 12 Chip tangled in high density.
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Fig. 13 Rectangles enveloping chip edge images.
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Table 1 Examples of feature parameters

Figure Chip shape I, S,
Fig. 8 broken off 0.63 0.53
Fig. 9 almost straight 1.03 0.17
Fig. 10 tangled in low density 2.44 0.41
Fig. 11 tangled in medium density 3.52 0.30
Fig. 12 tangled in high density 3.91 0.50
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Fig. 14 Feature parameters for chip style identification.
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