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Noise Benefits in Motor Imagery Classification Using
K-nearest neighbor

CHEN Jia-hui, WANG You-guo,ZHAI Qi-qing

(School of Science,Nanjing University of Posts and Telecommunications, Nanjing 210023 , China)

Abstract; The problem of noise processing in EEG signal has always been a key research direction in the field of brain—computer interface
(BCI) , and it is usually considered that noise is harmful, so the noise processing in EEG signal often focus on noise reduction or
cancellation. However, according to the principle of stochastic resonance ( SR), noise can enhance signal processing in nonlinear
systems,and EEG signals have nonlinear characteristics. Therefore, Gaussian noise is used to improve the recognition rate of motor
imaginary EEG signals. Adding independent Gaussian noise to EEG signals, the original training set connects with the noise —added
training set to increase the training sample size. Considering whether training sample size increases or not and the stage of noise addition
(training or/and testing). The classification features are extracted by common spatial pattern ( CSP) and wavelet packet transform
(WPT) ,and classified by K—nearest neighbor (KNN). The experimental results show that the accuracy of classification system can be
improved and appear stochastic resonance as long as add the appropriate noise intensity. When increasing the training sample size and
adding the appropriate noise of the same intensity to the training set and test set,the maximum average classification accuracy of system is
9. 28 percentage points higher than that without noise. The maximum average classification accuracy of K—nearest neighbor is higher than
that of decision tree (DT) and support vector machine (SVM) ,which reflects the superiority and reliability of K-nearest neighbor.
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