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Calculating geometrical parameters of apple leaf
based on the image segmentation

ZHANG Wanhong
(Institute of Soil and Water Conservation, Northwest A&F University, Yangling 712100, China)

Abstract Given that it is a tedious and high cost work to measure area, length, width and other parameters of crop
using traditional methods and leaf area meter,a image method for calculating area, perimeter,length and width of apple
leaf was proposed in this paper. Firstly,RGB (red.green,blue) image was convert into HIS (hue, intensity, saturation)
color space. Secondly, Otsu method of segmentation was applied to implement binaryzation of H color channel. And
finally . the perimeter,length and width of apple leaf were determined based on the distribution feature of boundary pixel
coordinate of apple leaf and the apple leaf area was calculated by counting the number of apple leaf pixels. In order to
prove the rationality of methods, the RMSE and R? between the calculated and measured apple leaf area, leaf length and
width was calculated and perimeter algorithm was test with the help of estimating the circumference of the different size
coins. The results showed that RMSE and R? for apple leaf area, leaf length and width were 0.58 cm?,0. 46 cm,
0.10 cm,0.99,0.93 and 0.97,respectively. And the calculated circumference of one yuan, fifty cents and ten cents of
RMB was 7.68 ¢cm,6.42 cm and 6. 10 cm, respectively. The low values of RMSE and high values of R? indicated that the
result obtained by method of measurement of apple leaf area, leaf length and width were reliable. And the verification
results with respect to method of measurement of apple leaf perimeter showed that there were little differences between
calculated and true values.

Keywords segmentation of image; apple leaf; leaf area; perimeter; leaf length; leaf width
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Fig. 1 Flow chart of algorithmic process of calculating geometrical parameters of apple leaf
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Fig. 2 The original image of apple leaf and its H,I and S color channel
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