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Brief Description and Justification:
Brain-machine interfaces (BMIs) allow communication with external devices (e.g., computer applications or robotic actuators)
using human neural signals. In the last decades, we have seen a growing interest and a rapid development of assistive solutions
as an alternative communication channel for people with severe motor impairments. Several prototypes have demonstrated the
feasibility of exploiting BMI to control different robotic devices, from mobile robots to wearable neuroprostheses. However,
BMI for long-term usage is still an open challenge due to the intrinsic nature of this interface, characterized by noise and
non-stationarity of the neurophysiological signals.
While some researchers have followed the strategy of increasing the decoding performance by identifying optimal pattern
recognition algorithms, others hypothesized that the performance could be improved if the user and the machine both engaged
in learning from each other.
This special issue is focused on the efficacy of the mutual learning methodology to promote the use of the brain-machine
interfaces for controlling external devices, including wheelchairs, telepresence robots, exoskeletons, prostheses, and games.
We are looking for contributions related to the mutual learning achieved at the three levels:
● novel approaches of machine learning (feature extraction, signal processing), which highlights the role of mutual
learning in the decoding of neural features;
● novel approaches for augmenting the interaction between the device and the BMI by learning through the experience
and the context (e.g., adaptability, sensor fusion, learning from context);
● novel approaches for enhancing the user’s learning, including new interfaces, feedback, and training procedures.

