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Abstract: Following an overview of the recent progress in steady state visual evoked potential
(SSVEP) based brain-computer interfaces (BCls), three new SSVEP paradigms for the brain-
computer interface system are proposed to solve the problems in the traditional SSVEP-BCI,
namely steady-state motion visual evoked potentials (SSMVEP) based BCI produced by
oscillating Newton’s rings, time series combination coding-based high-frequency SSVEP (CCH-
SSVEP), and amplitude modulated visual evoked potential. For identifying weak EEG signals,
the enhancement method of steady-state motion visual evoked potential based on stochastic
resonance mechanism is adopted. For extracting the time-frequency characteristics of high-
frequency time series combination coding-based SSVEPs, the improved Hilbert-Huang transform

-based variable frequency EEG feature extraction method is suggested, which facilitates
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increasing the recognition efficiency of SSVEP.

In BCI application, the scene-combined

navigational technology via the combination of SSMVEP and motion scene is introduced, where

the target stimulus is associated with specific physical location, to improve navigation efficiency

and user pre-select target efficiency and to plan the path from the view of “what you see is what

you get” in which the movement scene combines with target stimulus to focus and improve EEG

SNR for users. The strategy has been applied to intelligent wheelchair’s BCI navigation with

satisfactory evaluation.

Keywords: steady state visual evoked potential; brain-computer interface; Newton’s ring; modulation
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