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I -~ Introduction :
Introduction

This study aims to develop a Steady-State Visual Evoked Potential
(SSVEP)-based brain-computer interface (BCI) for intelligent control. The
system utilizes flickering light sources at different frequencies to elicit
corresponding responses in the visual cortex. Five distinct frequencies are
provided, which can be cycled through using the Q-W-E-R-T keys on a
keyboard to map to and trigger five corresponding control commands for the
target appliance. Users simply need to gaze at the target light strip, and the
system can complete the identification and execute the control command
within 4 seconds. The interface displays a confusion matrix, allowing users

to immediately see whether the current prediction was correct.

Features

e Minimalist Hardware: Uses a low-cost, 4-channel OpenBCI headset with
an optimized electrode montage for comfortable, practical wearability

without sacrificing performance.

o Flexible Stimulation: Replaces bulky screens with customizable LED
strips, allowing for seamless integration directly onto any household

device.

o Intuitive Interaction: Users control devices simply by gazing at a target
for under 4 seconds, enabling a silent, motionless "see-and-control"

experience.

o Hybrid AI Model: Combines an ensemble of machine learning classifiers
with a specialized EEGNet hybrid model, ensuring robust and accurate

real-time prediction.

e Seamless Smart Home Integration: Directly commands a wide variety

of devices through Home Assistant, creating a practical fusion of BCI and
AloT.



