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Introduction: To restore autonomy and improve the quality of life of individuals with motor disabilities,
Brain-Computer Interfaces (BCls) need to evolve from laboratory-based prototypes to functional
systems that are practical for daily, home use. This shift requires addressing three critical challenges:
(1) developing integrated, compact, and autonomous hardware suitable for patients' independent use;
(2) implementing low-power, fast algorithms that run efficiently on small devices; and (3) integrating
effectors, that are easy to setup and capable of producing meaningful functional changes for the user.

Material, Methods and Results: The development of the
electrocorticographic (ECoG) WIMAGINE BCI neuroprosthesis [1]

aims at overcoming these challenges. We integrated all hardware for /1"'(\)
recording and communication into a small, portable design. We —
implemented a highly optimized signal-processing pipeline capable of .
real-time operation on low-power embedded systems. The algorithms '
demonstrated robust decoding of neural signals with low o 30, 1,
computational time (<100 ms). Finally, we integrated a wireless . /”Or/of%
surface functional electrical stimulation (sFES) sleeve (FESIA- :
Grasp®™) that translates decoded neural commands into functional Bt
movements. The neuroprosthesis setup is user-friendly, requiring decoding

minimal training for installation and operation, enhancing user
independence. Testing was conducted with individuals with spinal
cord injury [2,3] implanted for several years (up to 7) with stable signal

quality. Results indicate high system reliability and usability, with Fﬁﬁﬂé;@@ﬂ@’f of the hO’gf'“,Se
users able to achieve functional tasks with minimal supervision. NeUroprosinests

Conclusion: This work represents a significant step toward enabling home-use BCIs. By integrating
compact hardware, efficient algorithms, and functional effectors into the WIMAGINE neuroprosthesis,
we have demonstrated the safety and feasibility of autonomous BCI systems for home applications.
These advances pave the way for future developments aimed at improving the accessibility and
practicality of BCIs outside clinical environments.
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