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Personalized SSVEP frequency selection using multi-frequency visual stimuli
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Abstract

1=

Steady-state visual evoked potential-based brain-computer interface (SSVEP-BCI) is one of the most studied types of BCI that uses neural
responses generated by gazing at a visual stimulus that blinks at a specific frequency. However, the response to each frequency varies greatly
among participants, some people might not show any response to a certain frequency. Therefore, it is important to select the best frequency
combination for each user to maximize the performance of SSVEP-BCI, however, it is often a time-consuming procedure to find and select the
best frequency combination for each individual. In this study, we developed the multi-frequency visual stimuli that can evaluate four distinct
frequencies with one stimulus and validated whether the stimulus is valid to find the best frequency combination for each individual.
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Sub 01 0% 50% 33% 75% 80% 83% | 85% 75% | 77.78 | 80% 90% | 100%
Sub 02 0% 0% 66% 50% 40% 66% | 57% 62% | 66% 80% 90% | 100%
Sub 03 0% 0% 33% 50% 80% 83% | 100% | 87% | 77.78 | 90% | 100% | 100%
Sub04 | 100% | 50% | 100% | 100% | 100% | 83% | 85% 75% | 77.78 | 90% | 100% | 100%
Sub 05 0% 0% 0% 50% 40% 50% | 71% 75% | 77.78 | 80% 90% | 100%
Sub 06 0% 0% 33% 50% 40% 33% | 57% 62% | 66% 80% 90% | 100%
Sub 07 | 100% | 50% 33% 75% 60% 66% | 71% 75% | 88% 90% 90% | 100%
Sub 08 0% 0% 33% 50% 80% 83% | 71% 75% | 88% 80% 90% | 100%
Sub 09 0% 0% 0% 25% 60% 66% | 71% 62% | 77% 80% 90% | 100%
Sub 10 0% 0% 0% 0% 20% 33% | 42% 62% | 77% 80% 90% | 100%
Sub 11 0% 50% 33% 50% 60% 66% | 71% 62% | 66% 80% 90% | 100%
Sub 12 0% 0% 33% 50% 60% 50% | 71% % | 7% 90% | 100% | 100%
Sub 13 0% 0% 33% 75% 80% 83% | 85% 87% | 100% | 100% | 100% | 100%

Average | 15.38 | 15.38 | 33.33 | 53.85 | 61.54 | 65.38 | 72.53 | 72.12 | 78.63 | 84.62 | 93.71 | 100
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