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Apple classification based on multi-information fusion and DA-DBN
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Abstract: Objective: In order to improve the precision of apple
grade judgment model, the method of apple grade judgment was
established. Methods: A decision model of apple rank based on
multi-information fusion and dragonfly algorithm was proposed.
Firstly, the HSV color feature, LBP texture feature and HOG
shape feature of apple image were extracted by pre-processing
such as data enhancement, normalization, Gauss filter and
grayscale. Secondly, the performance of DBN model was affected
by the selection of parameters, the network parameters of DBN
model were optimized by DA algorithm, and a multi-information
fusion and DA-DBN model for determining apple rank wws
proposed. Results: Compared with GA-DBN, PSO-DBN, GWO-
DBN and DBN, the model based on DA-DBN had the highest
precision. Conclusion: The DBN model is optimized by dragonfly

algorithm which can effectively improve the accuracy of apple
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rank determination model, which provides a new method for
apple rank determination.
Keywords: deep belief network; dragonfly algorithm; texture

feature; color feature; shape feature; apple
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Figure 1  Apple data enhancement
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Figure 2 Gauss noise reduction pretreatment
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Figure 4 HSV extraction effect diagram
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Figure 5 H, S, V single channel diagram
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Figure 8 DBN network structure
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Figure 9

Flow chart of multi-information fusion and DA-

DBN apple rank discriminant model
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Table 2 The results of apple rank discrimination
accuracy by different algorithms %
J7 i — S AR A Y 26 iy
KNN 74.37 92.83 56.35 83.08
SVM 92.53 97.49 80.08 86.92
DBN 84.17 99.35 99.31 97.67
DA-DBN 97.06 100.00 100.00 95.35
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