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Abstract—Brain-Computer Interface (BCI) technology may
provide individuals with motor impairments or even the general
population a new way to interact with the world around them.
However, current BCI systems using electroencephalography
(EEG) can be unreliable and produce large variations in
performance. Most studies seek to improve performance by
focusing on signal processing and classification techniques.
However, it may also be beneficial to investigate different control
strategies. For this reason, the main objective of this pilot study
was to investigate the use of visual imagery, a control paradigm
that has not been much tested for EEG BCI applications. Visual
imagery may provide a more intuitive control strategy with a
greater number of available classes than other popular imagery-
based methods such as motor imagery. Using this paradigm, we
have demonstrated above chance binary classification accuracy
(59.9%, p < 0.05) during offline decoding of face and scene visual
imagery. Furthermore, the participant in this study achieved
significantly above chance performance during a three-class,
closed-loop BCI interaction (47.2%, p = 0.05). The initial results of
this pilot study demonstrate the feasibility of using visual imagery
as an alternative EEG BCI control paradigm.
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A. External Stimulation Based Paradigms
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C. Visual Imagery Paradigm
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Fig. 1. Experimental task protocol. A. Stimulus presentation and timings
during offline training sessions and first 2 runs of the BCI interaction session.
B. Stimulus presentation and timings during the final 2 runs of the closed-
loop BCl interaction session.
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A. Recreation of Previous Experiments
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B. Classification of Visual Imagery Across Multiple Sessions
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Fig. 2. Classification accuracies for visual imagery of flower vs hammer
(47%) and face vs scene (64%) experiments. Dashed line indicates
absolute chance level (50%).
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Fig. 3. Offline classification of visual imagery. A. Binary classification
accuracy of face vs. scene imagery for session 1 (64.2%, blue), session 2
(61.7%, orange), session 3 (53.8%, green), and between-session accuracy
(59.7%, red). B. Binary classification accuracy of visual imagery vs. rest for
session 1 (58.3%, blue), session 2 (66.0%, orange), session 2 (70.4%, green),
and between-session accuracy (65.2%, red). Dashed lines indicate absolute
chance level (50%); * indicates significance for corrected chance level of
58.8% at p = 0.05; ** indicates significance for corrected chance level of
62.5% at p=0.01. Error bars indicate 95% confidence interval.
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C. Real-Time Classification of Visual Imagery
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Fig. 4. Confusion matrix of classifier predictions during the closed-loop BCI
interaction runs. Overall classification accuracy was 47.2% (corrected
chance 47.2% at p = 0.05).
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