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Classification of Wheat Disease Images Using Parallelized

Support Vector Machine Based on Spark
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Abstract; In order to improve the efficiency of image classification for wheat diseases, a parallelized
support vector machine algorithm based on Spark was proposed. First of all,the wheat disease images were
denoised by filtering and compressed at gray-scale. Gray level co-occurrence matrix and invariant matrix
and others were used to extract 49 feature vectors from color, texture and shape. Secondly, we combined
the Spark with support vector machine through the support of segmentation of data sets and parallel
framework. Finally, Scala language was used to realize the parallel processing of single support vector
machine,and it was applied in the recognition of wheat disease images. The experimental results on the
image classification of wheat diseases showed that the classification accuracies of wheat leaf rust were
76.03% ,81. 18% ,77. 82% , and the classification accuracyies of powdery mildew were 83. 27% ,
85.91% ,83.14% , when the numbers of test images were 2 600,3 900 and 5 120, respectively. The
classification accuracy had been improved compared with the single support vector machine. The
classification times were 13 928.0 ms, 18 506. 1 ms,24 897. 2 ms respectively, which were obviously
lower than that of the single support vector machine. The improved algorithm could make the classification

accuracy of wheat diseases get a small increasing while the processing speed get a obvious ascension. The
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proposed algorithm owns a faster convergence rate.

Key words: wheat diseases; image classification; Spark; support vector machine; big data; parallel

computing; image characteristics extraction
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