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Discrimination of nuclear explosions and earthquakes using the nearest support
vector feature line fusion classification algorithm
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Abstract Statistical pattern recognition is an important method to distinguish nuclear
explosions from natural earthquakes, but because the number of nuclear explosions is few
and this limits the generalization performance of the nuclear explosions’ classifier, and finally
affects the classification performance for the nuclear explosions. To improve the classification
performance of the classifier, a nearest support vector feature line algorithm is introduced to
expand the virtual nuclear explosions samples and improve the generalization performance
correspondingly. However, this new algorithm can not distinguish nuclear explosions from
natural earthquakes more accurately, and even is not as good as the nearest feature line
algorithm. Theoretical analysis finds that the support vector set is not a good representation
of the train set and the ratio of support vector plays an important role to the classifier. To
improve the recognition result with the role of support vector ratio, support vector machine is
integrated with nearest support vector feature line method by support vector ratio, and then
a nearest support vector feature line fusion classification algorithm is presented, and
experimental results and corresponding analysis show that this novel algorithm is more
appropriate to the classification of underground nuclear explosions and natural earthquakes,
and the accurate classification ratio is 90.3% on the data set of nuclear explosions and
natural earthquakes, and moreover this classification ratio is higher than support vector
machine and nearest feature line.
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