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Rapid detection of diseased leaf area based on
gravity kernel density clustering algorithm

LIU Zhe, HUANG Wenzhun, WANG Liping

(Department of Electronic and Information Engineering, Xijing University, Xi’an, Shaanxi 710123, China)

Abstract: In view of the complexity and fuzziness of the diseased leaf image, a fast detection method of diseased area of
plant leaf based on gravitational kernel density clustering algorithm is proposed. Firstly, the R-channel value of the
diseased leaf image is extracted in RGB color space. According to the characteristic histogram characteristics of the
diseased leaf R value, the characteristic histogram curve is fitted by polynomial. The peak point and the peak area of the
fitting characteristic histogram curve are determined according to the derivative property. Then, the clustering number and
the initial clustering center of diseased leaf images are determined according to the peak area and the peak point. Secondly,
according to the preliminarily determined clustering center of the diseased leaves’ image, the gravitational kernel density
clustering algorithm proposed in this paper is used to quickly segment diseased leaves. The experimental results show that
the average segmentation precision based on gravity kernel density clustering algorithm is more than 80%, and the
average detection time is 4.912 s, which is better than the performance of existing disease region segmentation algorithm
K-means and Meanshift.

Keywords: gravitational kernel density clustering algorithms; crop leaf; image segmentation; color space
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Fig.1 Disease leaf images of 4 crops
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Fig.3 Change of the diseased leaves in Lab color space

Fig.2 Three color change of diseased leaves in RGB color space
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Fig. 4 Characteristic histogram of the diseased leaves
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Fig.5 Lesion segmentation results of the diseased leaves based on

different algorithm
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