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Motivation

 Locked-in syndrome is a neurological disorder characterized by complete 
paralysis of voluntary muscles in all parts of the body. 
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Locked-in Syndrome (LIS)

 Complete paralysis of voluntary muscles in all parts of the body except those 
that control blinking and eye movements.

 Patients are conscious and can think and reason but can not speak or move 
anything except their eyes.

 Communication with patients suffering from locked-in syndrome and other 
forms of paralysis is a challenge.

 The last possibility for those with motor disabilities is to provide the brain with a 
new, non-muscular communication and control channel, a direct brain computer 
interface for conveying messages and commands to the external world.

Motivation



What is Brain Computer Interface?

 Brain Computer Interface (BCI) is a system that can be used for direct 
communication between a computer and the brain without actual 
muscular movements.

Introduction

A brain-computer interface is a technology which allows humans to 
communicate/control or interact with a computer/electronic device 

via thought.



Goal of BCI Research

Introduction

• The basic goal of BCI systems is to provide communications 
capabilities to severely disabled people who are totally paralyzed 
or ‘locked in’ by neurological neuromuscular disorders

Cat

➔Brain Computer Interface (BCI)
➔Brain Machine Interface (BMI)
➔Direct Neural Interface
➔Mind–Machine Interface (MMI).

user thinks and the computer 

recognizes what he thought 

about



BCI Principle:

(a) In healthy subjects, primary motor area sends movement 
commands to muscles via spinal cord.

(b) But in paralyzed people this pathway is interrupted.

(c) A Computer based decoder is used, which translates this 
activity into commands for muscle control.





Controlling a Wheelchair 



A robotic arm control



Robot Control



Controlling a cursor on the screen



Type With Your Brain



Playing Games



Environmental Control

• Another important challenge for people with severe physical 
disabilities is controlling devices in the environment, for 
example, a television, a thermostat, or video recorder.



BCI Controlled web browser

Bensch, Michael, et al. "Nessi: an EEG-controlled web browser for severely paralyzed patients." Computational intelligence and neuroscience 2007 

(2007).



Emotion Recognition



Mood Recognition

Mood Recognition System Using EEG
Signal of Song Induced Activities



Lie Detection

Farwell, Lawrence A., and Emanuel Donchin. "The truth will out: Interrogative polygraphy (“lie detection”) with event‐related brain 
potentials." Psychophysiology 28.5 (1991): 531-547.



Brain Fingerprinting

• Brain fingerprinting is a technology designed to determine hidden 
information in individual's brain by measuring electrical brain 
wave responses to words, phrases, or pictures presented on a 
computer screen.



Monkey thinks, Robot does!

 Experiments with monkey operating a robotic arm with its mind 



Brain-Spine Interface

Wireless communication of 
decoded motor states recorded 
by an brain implant to a pulse 
generator implanted lower 
spine allows the rhesus monkey 
to control his limb after spinal 
cord injury.

Capogrosso, Marco, et al. "A brain–spine interface alleviating gait deficits after spinal cord injury in primates." Nature539.7628 (2016): 284.



Reverse BCI



Ratbot!

• Reverse BCI







Providing a Sense of Touch to human



Artificial Vision for the Blind



Dobelle, Wm H. "Artificial vision for the blind by connecting a television camera to the visual cortex." ASAIO journal 46.1 (2000): 3-9.





Restoring Hearing: Cochlear Implants
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Brain-to-brain interface



Brain-to-brain interface



Scientists at the University of Washington have successfully completed brain-
to-brain communication experiment. It allowed two people located a mile 
apart to play a game of "20 Questions" using only their brainwaves, a nearly 
imperceptible flash of light, and an internet connection to communicate.

Stocco A, et al. (2015) Playing 20 Questions with the Mind: Collaborative Problem Solving by Humans Using a Brain-to-Brain 

Interface. PLoS ONE 10(9): e0137303
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