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Abstract

Yarn margin detection is an important part of the automated production process in the textile in-
dustry. In view of the low accuracy of the current yarn margin detection algorithm, this paper
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proposes a yarn margin detection algorithm based on inverse perspective transformation. Firstly,
the inner contour of the bobbin is extracted and the image is filtered. The curvature mean Gaus-
sian convolution kernel is designed to segment and extract the inner contour of the bobbin after
image convolution. Then the outer contour of the bobbin yarn is extracted and the front area of
the bobbin is roughly segmented. The curvature stationary point on the contour of the front area
is selected to establish a mixed Bezier curve fitting model, and the outer contour of the front area
of the bobbin yarn is fitted. Then the perspective effect of bobbin image is modeled and analyzed.
Four points on the outer contour of the bobbin are selected as the transformation reference
points, and the inverse perspective transformation matrix is solved to realize the perspective
correction of the bobbin image. Finally, the yarn margin is calculated according to the established
yarn margin calculation criterion. Experiments are carried out using this method on the self-built
detection platform. The experimental results show that the detection accuracy of yarn margin is
within 8%, which meets the actual production requirements and provides a certain basis for the
automatic production of textile industry.
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Figure 1. (a) Production layout map; (b) Yarn bobbins on holder
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Figure 2. (a) Front area of yarn bobbin; (b) Edge area of yarn bobbin
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Figure 3. (a) Highlight front area; (b) Highlight body area
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Figure 4. (a) Camera space model; (b) Perspective effect plane model
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Figure 5. (a) Front view of yarn bobbin; (b) Plane panning result; (c) Plane rota-
tion result
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(a) Sigma=2 (b) Sigma =35 (c) Sigma=10 (d) Sigma =15

Figure 6. The effect of Gaussian convolution with different smoothing factors
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Figure 7. Yarn inner bobbin edge extraction. (a) Original image; (b) Gaussian convolution filter; (c) Blob analysis; (d) Edge
extraction
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Figure 8. Yarn cylinder grayscale linear transformation effect. (a) Original image; (b) Histogram equalization; (c) Low
pass filter; (d) Image scaled
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Figure 9. Region segmentation by blob analysis. (a) Original image; (b) HSV channel 1; (c) HSV channel 2; (d)
Region segmentation
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Figure 10. Fitting result by hybrid Bezier curve. (a) Bobbin front area; (b) Traditional fitting model; (c) Edge fitting
points; (d) Curve fitting result
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Figure 11. Experiment result. (a) Image; (b) Image convolution; (c) Image convolution add; (d) Image TransRec; (e) Region
outer; (f) Image transformation result
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Table 1. Yarn bobbin inverse perspective transformation feature parameters
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Figure 12. Cylindrical yarn bobbin section
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Table 2. Cylindrical yarn bobbin margin detection result
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1(7;/?5).; 0.05 0.03 006 005 0.06 0.05 002 003 002 003 0.03 0.03 0.04 0.05
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Figure 13. Cylindrical yarn bobbin detection error
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Figure 14. (a) Type A yarn cone section; (b) Type B yarn cone section
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Table 3. Yarn cone thread margin detection result
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Figure 15. Yarn cone thread margin detection error
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