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Cortical Neuroprosthesis for Restoring Motor Functions 

Nicolelis & Chapin. Scientific American, 2002 

Nicolelis, Sc.American 



Semantic Classical Conditioning 
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Furdea et al. (2012) J.Neurosc.Methods DeMassari et al, Brain (2013) 
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NIRS Signal Acquisition System EEG Signal Acquisition System 

NIRS Feedback 

ALS patient attending to 

auditory stimuli  

NIRS optodes + EEG 

electrodes placed on the 

motor region of the patient 

Feature Extraction 

Changes in  oxy or de-oxy 

hemoglobin for Yes and No 

Train the NIRS SVM 

classifer 

Patient are presented 20 personal 

questions, 10 true and 10 true false 

in random order in each session  

Patient thinking “ja” and “Nein,” 

for true and false sentence, 

respectively for 15 sec. 

Sleep Monitoring and 

offline signal classification 

 

Chaudhary, U. et al (2017) PLoS Biology 









Ramos et al (2013) Annals in Neurology 



From: Ramos et al (2013) Annals of Neurology 



Shift of Brain Activity (BOLD) from Contralesional to Ipsilesional in 

Contingent BCI-Training Group: Pre-Post-Treatment 

From Ramos et al. (Annals of Neurology, 2013) 



Fugl-Meyer Motor Ability Test Results for Contingent (C+)  

and Sham (S) groups, pre-teatment (gray), post-treatment 

(black) 

                                       

Ramos et al (Annals of Neurology, 2013) 



EXOSKELETON FES 

Microelectrodes array ECoG Wireless System 


