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Individuals affected by neuromuscular disorders may lose the ability to communicate with the external 
environment. Such disorders including amyotrophic lateral sclerosis, brain stem stroke, spinal cord injury 
and numerous other diseases disrupt the nerves that control the muscles [1]. In severe cases, these 
disorders can cause total paralysis and loss of voluntary muscle control. There is no cure for such disorders 
and hence impair the quality of patients' life. Thus, the development of technologies that help the patients 
to communicate with the environment is crucial for improving the quality of their lives. 

In a recent work, a system consisting of a microcontroller connected to a gyroscope and an EMG sensor, 
placed on the hand and forearm, respectively has been developed [2].  The system was able to identify two 
degrees of freedom in the forearm. The aim of the present thesis is to apply such a system to the disabled 
user to develop a communication system by translating the EMG signals from the forearm as control 
commands. It is necessary to optimize the placement of the gyroscope and electrodes i.e., capturing as 
many degrees of freedom as possible in the forearm EMG of the user to have as many control signals as 
possible. These control signals (signature waveforms), with the help of supervised machine learning to 
create algorithms, can help us develop a communication device, which the disabled subject could use 
independently. The goal is to develop a real-time system that allows the subject to answer yes/No 
questions without assistance. The algorithm needs to be relatively simple because of the real-time 
approach. Additionally, it is important that the system can distinguish between voluntary movement of the 
hand and sudden involuntary muscle tensions that frequently occur in such patients.  
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