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Research on EEG feature enhancement based on extreme energy
difference and common spatial pattern algorithms

Cheng Longlong® ™ , Qiu Shuang”® ,Xu Rui* ,Xu Minpeng " ,Yi Weibo " ,
Ming Dong ", Qi Hongzhi* , Wan Baikun
(" Department of Biomedical Engineering, College of Precision Instrument and
Opto-Electronics Engineering, Tianjin University, Tianjin 300072)
(™ State Key Laboratory of Wireless Mobile Communications( CATT) ,Beijing 100191)
Abstract

In order to effectively reduce the influences of skull, cerebrospinal fluid and scalp as well as other tissues on
the conduction, attenuation and mixture of electroencephalogram ( EEG) signals and make further enhancement of
signal features to promote feature extraction and pattern recognition for cognitive EEG,two algorithms, such as the
extreme energy difference (EED) and common spatial pattern ( CSP) ,were studied and their effects for spatial filter
and feature enhancement were compared by using EEG data of the left/right hands motor imaginary potential experi-
ments taken as examples. The studied results show that,both two algorithms make spatial filter training in the high
dimension space by variance judgement of the total energy distribution,thus they can effectively improve the signal
to noise rate (SNR) ,evidently enhance the signal features and increase the accuracy of pattern recognition. Among
them ,the CSP algorithm looks for the projecting direction by using the matrix diagonalization principle simultaneous-
ly to enlarge the variance difference between classes to be maximum and its performance is even more excellent than
EED on feature enhancement. Above results would provide references for scientific research of brain cognition and
for system design and application of brain-computer interface (BCI).

Key words: electroencephalography ( EEG ), extreme energy difference ( EED ), common spatial pattern

(CSP) ,movement imaginary ,feature enhancement
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