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Fig. 6 The image results of the experiment 1
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Fig. 7 The image results of this algorithm only the a component is not transformed
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Fig. 9 The segmentation accuracy of the different distance measures
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Tab. 4 The segmentation accuracy of the experiment 4 %
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Color Image Segmentation of Purple Soil Based on Improved SLIC
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Abstract: [ Purposes]The purple soil region image are segmented and extracted from the purple soil color image photographed in the
field with complex background. And it supplies a foundation for further identifying the purple soil color images based on machine vi-
sion methods. [Methods] Firstly. Minkowski distance is drawn into redefining the distance measurement and SLIC algorithm is im-
proved by it. The purple soil color image is initially segmented into many super-pixels with the improved SLIC algorithm. Then, a
new measure, based on the ‘a’ component of color space, is reconstructed to stretch the difference between purple soil and back-
ground. And the measure is used in the similarity definition of super-pixels. An optimization model is established to optimize the
similarity threshold of merging adaptively super-pixels according to the Maximum Inter-class Variance Principle. Starting from the
super-pixel in the center of the initial segmentation image, the neighbors of the center super-pixel, which the similarity between it
and the center super-pixel is less than the threshold, are merged into the center super-pixel until the center super-pixel can’t be re-
constructed. The purple soil area is segmented and the reconstructed center super-pixel is it. Finally, the holes inside the purple soil
area are filled with the filling algorithm in this paper, and the purple soil region image is obtained. [ Findings]The simulation experi-
ments show that our algorithms are effective to segment and extract the purple soil region image from the purple soil color images
that are collected in the field with complex background. And it is effective to segment and extract the purple soil area images from
the image samples that are partly covered by shadow. The quantitative analysis of experimental data shows Jaccard index of our al-
gorithms is higher compared with the threshold segmentation algorithm and the clustering segmentation algorithm and the existing
improved SLIC algorithm that are cited in this paper. [ Conclusions]Our algorithms can adaptively segment and extract the purple
soil region image from the purple soil color image, and it is effective and robust.

Keywords: the purple soil; color image segmentation; SLIC algorithm
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