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A Comparison of MSI and CCA for SSVEP Classification

GAO Nuo ZHAI Wen-wen YANG Yu-na
( School of Information and Electrical Engineering Shandong Jianzhu University Jinan Shandong 250101 China)

Abstract: The Brain Computer Interface ( BCI) system allows those with dyskinesia to control the device using only brain
signals. At present Steady State Visual Evoked Potential ( SSVEP) is highly valued because of its high accuracy of analysis
and lack of training. How to effectively identify the SSVEP signal frequency is the key issue of SSVEP-BCI and it is related
to the advantages and disadvantages of the BCI system. In this paper multivariate synchronization index and canonical cor—
relation analysis methods are used to compare SSVEP signal classification and the effects of the two methods on the SSVEP
signal classification effect are discussed in terms of data length number of leads lead position and number of harmonics
of the reference signal. Six subjects participated in the experiment. The experimental results show that the multivariate syn—
chronization index method performs better than the typical correlation analysis method when the time window is small and
the data length is small. For SSVEP signal analysis the accuracy of the lead position is the most fundamental factor affect—
ing the frequency analysis algorithm.

Key words: multivariate synchronization index ( MSI) ; canonical correlation analysis ( CCA) ; steady-state visual evoked

potential ( SSVEP) ; accuracy; electroencephalography ( EEG)
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Tab.1  The accuracy of MSI for frequency identification under different channel numbers %
1 2 3 4 6 8 10
A 88.75 75.00 76.25 78.75 82.50 73.75 86.25
B 93.75 71.25 81.25 85.00 83.75 85.00 91.25
C 88.75 70.00 83.75 76.25 78.75 83.75 90.00
D 91.25 80.00 85.00 77.50 83.75 86.25 88.75
E 92.50 73.75 78.75 76.25 76.25 80.00 87.50
F 91.25 76.25 82.50 83.75 80.00 88.75 90.00

Average 91.04+1.83 74.38+3.28 81.25+2.98 79.58+3.51 80.83+2.76 82.92+4.88 88.96+1.68
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Tab.2  The accuracy of CCA for frequency identification under different channel numbers %
1 2 3 4 6 8 10
A 87.50 73.75 71.25 80.00 82.50 71.25 86.25
B 91.25 75.00 75.00 85.00 80.00 81.25 88.00
C 88.50 76.25 81.25 73.75 71.25 85.00 89.25
D 90.00 82.50 82.50 77.50 76.25 81.25 87.50
E 86.25 73.75 76.25 73.75 73.75 82.50 83.75
F 88.75 77.50 80.00 83.75 80.00 86.25 87.50
Average 88.71x1.62 76.46+3.01 77.71£3.91 78.96+4.41 77.29+3.91 81.25+4.84 87.04x1.72
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