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Identification of wool and cashmere based on multi-feature fusion
image analysis technology

XING Wenyu' DENG Na' XIN Binjie> YU Chen’
(1. School of Electric and Electronic Engineering Shanghai University of Engineering Science Shanghai 201620 China;
2. Fashion College Shanghai University of Engineering Science Shanghai 201620 China)

Abstract For rapid identification of wool and cashmere a method based on the multifeature fusion for
the fiber identification was proposed. Firstly the images of wool and cashmere fibers were captured by an
optical microscope and a digital camera. Secondly two kinds of preprocessing operations were carried out
respectively and the binary images of single fiber image and background free fiber were obtained. Then

the texture parameters of the first kind of cashmere and wool fiber images were extracted by the gray level
co-occurrence matrix algorithm and the diameter parameters of the second kinds of fiber images were
extracted based on the central axis algorithm. Finally the texture and morphological feature parameters
were fused into multidimensional array and the clustering analysis was carried out by the K-means
algorithm. The experimental results show that the average identification rate of the algorithm proposed can
reach 95.25%. Compared with the conventional single fiber feature extraction algorithm the recognition
rate is high which confirmed that this method can be used for automatic classification and identification
of cashmere and wool fibers.

Keywords wool; cashmere; multifeature fusion; fiber identification; gray level co-occurrence matrix;

central axis method; K-means algorithm
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Fig.2 Preprocessing diagram of cashmere images. ('a) Original image; (b) Gray image; (c¢) Contrast stretching;

(d) Logarithm nonlinear transformation; ( e) Histogram equalization
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Fig.3 Gray-evel histogram of original image ( a) and enhanced image ( b)
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Fig.4 Preprocessing diagram of wool images. (a) Contrast stretching; ('b) TLogarithm nonlinear transformation;

(¢) Histogram equalization; ( d) Morphological processing; (e) Subtraction operation; ( f) Fiber binary image
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Fig.7 Process images of fiber contour extraction.

(a) Seed selection; (b) Region growth; ( ¢) Noise removal;

3.2

( d) Thinning of contour lines
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Fig.8 Image of fiber counter
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Fig.9 Image of fiber axis
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Fig.10  Flow chart of algorithm
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Tab.2 Recognition rate of method proposed
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