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Abstract

Abstract

In recent years, with the further development of neural science, signal processing,
computer science and other fields, as the subject of interdisciplinary, brain computer
interface is in its rapid development, and now has become a hot area of the current
international scientific research. Brain-computer interface is a kind system of different
from normal channel between one brain and body muscle tissue, but by parsing brain
activity information to communicate with external equipment control system of
communication. However brain electrical signals with the features of weak amplitude,
non-stationary and noise, often leads to the complexity of the signal feature extraction
and pattern classification and the difficulty of building asynchronous brain-computer
interface system. This paper has designed classification and feature extraction method
for the brain-computer interface two and four classification problems,and then built a

set of asynchronous brain control intelligent car system.

This article attempts from the analysis of the current feature extraction and
pattern classification algorithms adaptability of EEG signals, combined with
optimization of brain electrical signal preprocessing, build a set of feature extraction
and pattern classification algorithm. First, the traditional common spatial pattern (CSP)
calculation process lacks of frequency domain information, and also has nothing to do
a lot of frequency signal mixed in among them, which has the serious influence on the
effectiveness of the feature vector. This article combines the tensor decomposition
method, which can keep the correlation between the multidimensional data and each
dimension data information, time domain airspace frequency domain such as
multimodal information. At the same time, according to the features of the extracted
after respectively using the linear discriminant model (LDA), support vector machine
(SVM) and integrated classifier carries on the analysis comparison. Secondly, in the

four categories (left hand, right hand, leg and tongue) the movement of thought



Abstract

experiments, this paper adopted the sub-band power and the method of time domain
coefficient, using the data from the 4th BCI competition . Linear Discriminant
Analysis(LDA) and Support Vector Machine (SVM) were used respectively to two
kinds of classifier, and the training focused on testing different characteristic

parameters, selection of the optimal parameter application for the test set.

Through the binary classification algorithm validation in brain-machine interface,
shows that the average accuracy for all participants to higher than traditional methods.
In four classification algorithms to verify, results showed that in different subjects in
the data achieved good classification effect. Based on Emotive and design a set of
online brain control the smart car system based on motion imagine. And based on
Emotive EPOC , a set of online soccer shot brain computer interface system is
designed.The program and its extention could have good prospects and value in the

household entertainment,medical rehabilitation and so on.

Key Words: Brain Computer Interface; Motor Imagery; Commom Spatial Pattern
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