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Fig. 1. Block diagram of classification of corn and weed
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Original image. (b) Result of applying ExG
index. (c) Segmented image
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decomposition, HL, LH and HH coefficients are Horizontal, vertical and diagonal coefficients,
respectively. LL is the approximation coefficient. The indices indicate the level of transformation.
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Table 1. Results of neural network for different levels of Haar wavelet function and their combination (%)
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Table 2. Results of neural network for different levels of Db 4 wavelet function and their combination (%)
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Abstract

In this study, an efficient and robust approach based on wavelet transform is presented for
weed and corn image classification. In this way, a database consisting of 500 images was
acquired in normal conditions of field. First, three level 2-D discrete wavelet transform was
applied to all images. Furthermore, statistical features of these coefficients (mean, variance,
skewness, kurtosis, energy, and entropy) were calculated. Finally, extracted features were feed
to a Multi-Layer Perceptron Neural Network (MLP NN) to determine crop and weed images.
Three sets of wavelet functions, including Haar, Daubechies 4, and Daubechies 25 were
investigated to find the best wavelet function. To find the best feature vector, different
combinations of extracted features from different levels were investigated. Experimental results
indicated that proposed method with Haar wavelet is the best for classification and also has the
best calculation efficiency among other wavelet functions with an accuracy of 89.5% and 0.22
s/per image.

Key words: Wavelet transform, Weed recognition, Multi resolution analysis, artificial

neural Network, Corn
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