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Plant Recognition Method Based on Leaf Images

KAN Jiangming, WANG Yixuan, YANG Xiaowei, LENG Cui
College of Engineering, Beijing Forestry University, Betjing 100083, China

Abstract This paper proposes a plant automatic recognition method based on the leaf images, to be used in the computer —based
automatic recognition system of the plant taxonomy. The color image is first transformed into a grey—level and a binary image in pre—
processing including brightness correction, median filter and threshold segmentation. Six relative shape parameters and 5 texture parameters
are then calculated, respectively, from the binary image and the grey—level image. The 6 shape parameters are the eccentricity, roundness,
roundness index, direction angle, width and length ratio of the smallest rectangle that can cover the leaf, and short and long axes ratio of
the best ellipse that can cover the leaf; and the five texture parameters are the second moment, contrast, correlation, entropy, moment
deficit. Finally, an automatic recognition classifier based on RBF neural network is designed to determine which type of plant the leaf is
from with the image of the leaf being used as a sample. Then, 60 images of leaf from 3 plants are used as samples to test the performance
of the automatic recognition classifier. The average correct recognition rate reaches 70.83% when only the 6 shape parameters are used as
the input data of the classifier, and it reaches 83.33% when both shape parameters and texture parameters are used as the input data of the
classifier. The results show that the texture features can improve the average correct rate, and that the plant automatic recognition based on
the leaf images is feasible.
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Fig. 1 Overall flow chart
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Fig. 2 Pictures after the image processing
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Table 1 Relative characteristic parameters
/
() WL, bla

1.0002 0.000819 0.595497 33.705175 0.3431113907 0.262646
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Table 2 Characteristic parameters of gray level
co—occurrence matrix

0.386147  0.332478  0.030101  0.030101  2.404781
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Table 3 Weights and threshold values after the training of RBF neural network
-0.4408 0.5819 -0.2174 -0.7657 1.0000 -0.0918 0.5398 04331 0.4163
-0.6425 -0.6877 0.3102 -1.0000 0.5173 -0.0444 0.9544 0.2702 0.2992
-0.7968 -0.0908 -0.3703 0.1449 0.5576 -0.2801 -0.3854 0.1070
-0.1064 0.0255 -0.7315 0.2148 0.4958 -0.0292 -0.4378 0.4288
-0.5451 0.1541 0.4469 0.0899 0.4958 0.3414 0.4958 -0.4876
-0.5613 -0.3215 -0.0772 0.0581 -0.6101 -0.4702 0.4113 0.4364
-0.5769 0.1479 0.0881 -0.5036
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