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Introduction: Brain-computer interfaces (BCI) hold promise as an access method for children with cere-
bral palsy (CP) [1]. Challenges such as distinguishing control states with an fNIRS BCl is a challenging
task, which involves addressing issues like overlapping neural signals, variability in brain responses,
and maintaining a good signal-to-noise ratio to ensure accurate detection and classification of inten-
tional control (IC) versus non-control (NC) states. Previous studies, including Koo et al.[2] developed
a hybrid electroencephalography (EEG)-functional near-infrared spectroscopy (fNIRS)-BCI system for
self-paced motor imagery, and Mill4n et al.[3] used an EEG-BCI system with a mixture of Gaussian gen-
erative models of multiple IC states. However, none have combined self-regulation with asynchronous
algorithms for fNIRS-BCI systems. This research aims to develop an intuitive and user-driven asyn-
chronous fNIRS-BCI for voluntary self-regulation for children with CP.
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lands) at 25 Hz. Data from self-regulation and
rest tasks were converted into hemoglobin con-
centrations based on the Beer-Lambert law and Figure 1: Classifier accuracies evaluated using 10 by 5-fold cross-
b li ti ith . ducti lied validation. White triangles represent the mean accuracy value. The
aselme correction with noise reduction applie dashed line marks the upper bound, corresponding to the maximum
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filter (passband: <6 dB). Features (signal mean, 7™
signal slope, signal variance, and root mean square values) were selected through ReliefF. Seven classi-
fiers were tested using a 1000-fold permutation test with 10 by 5-fold cross-validation for each fold, with
hyperparameters tuned through grid search (Fig. 1). The offline and online cross-validation achieved

average classification accuracies of 85.3+7.17% and 77.245.83%, respectively.
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Conclusion: Our findings show that self-regulated asynchronous real-time fNIRS-BCI is feasible for
children with CP. Personalized approaches for channel selection, feature extraction, and classifier op-
timization may effectively address individual differences. These advances emphasize the potential for
translating BCI into clinical or home settings as an access technology.
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