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The SSVEP fusion recognition algorithm based on FBCCA and ITCCA

Huang Xinshun, Wu Jiaxuan
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Abstract; Steady-state visual evoked potential (SSVEP) is generated by the occipital region of the brain after visual stimulation, which has
the characteristics of obvious characteristics, stable signal and high signal-to-noise ratio. The classification and recognition of SSVEP and
how to improve the recognition accuracy of SSVEP are the core issues of SSVEP-based brain-computer interface. Although the traditional
canonical correlation analysis (CCA) algorithm can identify SSVEP, there are many shortcomings and the recognition effect is limited. For
the improved algorithms of CCA, such as filter band canonical correlation analysis (FBCCA) and individual template-based canonical
correlation analysis (ITCCA) , could effectively improve the classification accuracy of SSVEP. By comparing and analyzing the improved
ideas of the two algorithms, this paper proposes a new SSVEP recognition algorithm, and compares the algorithm with FBCCA and ITCCA
algorithm. The experimental results show that the algorithm has excellent recognition effect under different conditions ( harmonic number,
time window length, filter bank design). This study provides a new solution for the recognition of SSVEP, which is of great significance
for the research and development of SSVEP-based brain-computer interface.
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Fig.2 Visual stimulation interface: a 40-character character speller with a prompt box for character () appearing
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Fig. 4 Three different filter group design schemes
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Fig.5 Classification accuracy rates of the three algorithms (FBCCA,
ITCCA, and IFCCA) when the number of harmonics is 2 to 8
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Fig. 6 Classification accuracy rates of the three algorithms (FBCCA,
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Fig.7 Information transmission rates of the FBCCA, ITCCA and

IFCCA algorithms when the time window is 0.5~3.5 seconds
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Fig. 8 Classification accuracy rates of the FBCCA and IFCCA
algorithms under the three schemes of M1, M2, and M3
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