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An Iteratively Improved Ball Support Vector Machine Algorithm for Fault Diagnosis
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Abstract: An iteratively improved ball support vector machine (IIBVM) algorithm is proposed to
focus on the problem that conventional diagnosis algorithms take long training time in dealing
with large scale fault data of reciprocating compressor. Operating data collected by several
sensors in different working conditions are inputted into a ball support vector machine for
training. More points are cached and the cache points with cached dot products larger than that of
the current farthest point will be skipped in the next iteration during training procedure. Then
the cache correction is performed using the dot product and the center norm formula every certain
iterations. Moreover, a point will be marked as invalid and skipped in the next iteration if its
distance from the center is less than a safe distance. The iteration is terminated if the number of
core vectors remains the same for several iterations. The new operating data generated after
training are substituted into a decision function to realize fault diagnosis. Experimental results on
four UCI datasets and an actual compressor fault dataset show that the training time is reduced at
most by 50% and the number of support vectors is reduced by up to 18%.
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