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Segmentation of shaded plant lesions using illuminant invariant
image and clustering algorithm

ZHANG Xing-long, FENG Quan, YANG Mei,ZHANG Hua-nan

(Engineering College ,Gansu Agricultural University s Lanzhou,Gansu 730070, China)

Abstract: [Objective] This study proposed a segmentation method based on illuminant invariant image
to improve the accuracy and stability of lesion recognition program. [Method) This method deemed shadow
and non-shadow areas as different illumination sources and illuminant invariant image of the original map
was calculated using entropy minimization method. Then the K-mean clustering algorithm was used to seg-
ment plant lesions in shaded and non-shaded areas based on illuminant invariant image. Experiments were
also carried out to verify the effectiveness. [Result] Comparison of these two methods showed that the
difference of grey value between the lesions in shadow or non-shadow areas when using illuminant invariant
image method was 10. 7% ,much less than H component method. Clustering segmentation algorithm based
on illuminant invariant image had the accuracy of 95. 0%, better than H component method and the false
reject rate was lower. [Conclusion) Illuminant invariant image method was better and more stable than H
component method. It also had higher consistency for same lesion under different lighting conditions.
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f is perpendicular to all color characteristics lines, @ is the angle
between f and the horizontal axis,hollow circle is a point’s position
in Log-chromaticity coordinates after being converted to Logarithmic

space,and solid circle is the projection of the hollow circle on f
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1—5 are yellow,ocher, purple,orange and pink, respectively
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Fig. 3 Illuminant invariant images using entropy minimization
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Comparison of H component and illuminant invariant image on the shadow and non-shadow areas

H 43 H component
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Sample number G Non shadow Difference f Non shadow Difference
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1 137 175 21.7 159 174 8.6
2 162 180 10.0 167 178 6.2
3 165 191 13.6 156 172 9.3
4 137 184 20.1 168 189 11. 1
5 203 171 18.7 191 177 7.9
6 105 137 23.3 130 155 16. 1
7 147 208 28.8 164 193 15.2
8 95 124 23.3 140 158 11.4
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Table 2 Detection rate and error detection rate of H component and illuminant invariant image method
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adow type Detection Detection False False Detection Detection False False
number rate number reject rate number rate number reject rate
£ 5 Shadow area 17 61.9 4 19.0 21 100. 0 0 0
JT5 Non shadow area 11 56. 3 2 12.5 14 87.5 0 0
&1t Total 28 59.5 6 16. 2 35 94. 6 0 0
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Table 3 Comparison of the segmentation accuracies between H component and illuminant invariant image method %
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E 1475
Image number VE fic % LR VE fic Oy

Matching rate Misclassification rate Matching rate Misclassification rate
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44 Average 83.4 14.5 95.0 3.1
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