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Abstract

the field of textile edge detection. Edge detection algorithms are the key to improve the speed and precision of textile

Using machine vision technology to solve the problem of textile edge detection is the primary method in

edge detection. In this paper, according to the requirements of the edge detection system in practical production, the
problems existing in various image processing algorithms applied to the textile edge detection are studied, and the
grayscale images of the textile with various characteristics are analyzed. Then an adaptive threshold edge detection
algorithm is proposed. The algorithm can obtain the edge position of different textile quickly and accurately. The
experiments show that the accuracy of the algorithm can reach 0.1 mm and the algorithm has a small running scale,
which meets the requirements of high speed and high precision for the edge detection algorithm, and provides
support for the following overall design of the edge detection system.
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Fig. 2 Top view of probe and moving textile. (a) Normal position; (b) left shift; (c) right shift
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Table 1 Experimental parameters of environment platform
Parameter Description
10-25 °C

Ambient temperature range
Ambient humidity (relative)
Measuring height
Experimental background
Environmental light irradiation
Light source type
Intensity of light source
Linear CCD model
CCD exposure time
Lens magnification
Algorithm computing platform
CPU
Operating system (OS)

30%-60%
36 mm=*2 mm
Uniform black light absorbent cloth with flannelette
Natural light in the laboratory
Stripe white light source
Constant size, controlled by light source controller
TCD1209DG
2 ms
0.9 X
MATLAB 2013a
Intel Core2 Duo CPU
Windows 7

F 10 KRBT
Fig. 10 Experimental platform
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F 2 5X1TX1.9X 1 B UE I B
Table 2 Filtering data of 5X1, 7X1, and 9X1 templates

Noise-to-signal Processing
Template
ratio /dB time /ms
5X1 38.4958 1.890
7X1 38.2115 2.160
9X1 37.6220 2.181
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Fig. 11 Creamy white carpet edge detection result. (a) Original grayscale; (b) after median filtering;

(c¢) after algorithm post-processing
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Fig. 12 Dark gray carpet edge detection result.
(a) Original grayscale; (b) after median filtering; (c) after algorithm post-processing
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Table 3 High and low gray response fabric edge detection data
Actual edge position Detected edge position
Fabric ) ) Processing time /ms
(pixel ordinal number) (pixel ordinal number)
Creamy white carpet 1013 1016 0.264
Dark gray carpet 985 989 0.265
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Fig. 13 Edge detection result of dark gray cotton cloth with hollowed-out and white stripes. (a) Original grayscale;
(b) after median filtering; (c¢) after algorithm post-processing
T4 EA AR A S SO TR WA A R T AU

Table 4 Edge detection data of dark gray cotton cloth with hollowed-out and white stripes

Fabric Actual edge position Detected edge position Processing time /ms

Dark gray cotton cloth with
1189 1186 0.279

hollow and white stripes
SRR ORI G R . BRI R 5 T 3% ROR A ZH 230 B UEAS ) 15 5 R 3 20 6] — 2L i A
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Fig. 14 Edge detection result of dark gray cotton cloth with hollowed-out and white stripes in a light gray background.

(a) Original grayscale; (b) after median filtering; (c) after algorithm post-processing
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Table 5 Edge detection data for different background colors

Background Actual edge position Detected edge position Processing time /ms
Black background cloth 1189 1186 0.279
Light gray background cloth 1190 1188 0.286
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Fig. 15 Contrast among OTSU algorithm, lattice Boltzmann algorithm, and designed algorithm for edge detection. (a) Original
grayscale; (b) after median filtering; (c) after OTSU algorithm post-processing; (d) after lattice Boltzmann algorithm

post-processing; (e) after designed algorithm post-processing
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Table 6 Edge detection data of different algorithms
Algorithm Actual edge position Detected edge position Processing time /ms
OTSU 1163 982 8.478
Lattice Boltzmann 1163 1155 10.658
Designed 1163 1165 0.266
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