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The Problem -> ALS

 Amyotrophic Lateral Sclerosis
— Lou Gehrig’s Disease

— Motor Neurons in Brain & Spinal cord degenerate

— Eventual loss of all voluntary Muscle control:
e Walking, speech, facial muscles
e Senses still work

— Always fatal, no cure, limited mitigations
 Need a way to interface with the world
— Family

— Care providers (Doctors, Nurses, Therapists, etc)
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We want to help improve their quality of life by giving them the ability to communicate with the outside word for s long as possible.


What is ALS: http://www.alsa.org/about-als/what-is-als.html

a progressive neurodegenerative disease that affects nerve cells in the brain and the spinal cord. 

Motor neurons reach from the brain to the spinal cord and from the spinal cord to the muscles throughout the body. 

The progressive degeneration of the motor neurons in ALS eventually leads to their death. 

When the motor neurons die, the ability of the brain to initiate and control muscle movement is lost. 

With voluntary muscle action progressively affected, patients in the later stages of the disease may become totally paralyzed.


Existing Solutions & Alternatives

e Existing
— IntendiX Speller (VEP/P300)
— Emotive Insight
— Both are Expensive

e Alternatives
— Muse by InteraXon ( $300)
e http://www.choosemuse.com/

— Melon Headband (preproduction)
e http://www.thinkmelon.com/



Challenging Brainwaves

Brainwaves (EEG) measured over 50 years

Alpha, Beta, Delta, Gamma, Mu, & Theta
waves

It’s not easy

— No mind reading/control yet

— Every person is different

Solutions and research suggest using

combinations of two or more waves to
identify state.
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Brainwaves (EEG) have been measured since at least  the 1950s. 
Electrical pulses as a result of Neurons firing constantly 
There are 6 primary wave ranges Alpha, Beta, Delta, Gamma, Mu, and Theta. 
the difficulty is in deciphering the signals reliably. 


Technology Evaluation Report

What can it do

What are it’s limitations — reliability, accuracy,
& durability

Development tools/utilities

Vendor Libraries

Vendor Support

3" Party support (user groups, blogs, etc)



Modular Staged Architecture

Input Device
{ Muse / Emotive / EyeTribe etc... )

Configuration

» Application
A

R

Manufacturer Supplied jO

MNeuroLink
Input Signal Processor

Logging

MNeuroLink
Recognizer-Translator

Common Result
Representation

Logging
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We had an abbreviated design phase because of the TER, although elements of the design were somewhat obvious from the outset.

This diagram shows the initial basic architecture of NeuroLink. It is modular to accommodate additional input devices as well as changes to existing input devices – an input device is the Muse, an emotive or other BCI , or even an eye tracker. It can expand.

The second stage or layer (manufacturer supplied I/O) is for the drivers or utilities that are provided by the manufacturer, and they are unlikely to present their data in the same way across manufacturers. NeuroLink really begins at the input signal processor, which takes the data as supplied by the device IO and standardizes it for use by the next stage – this allows for device independence.

The guts of NeuroLink lie in the next two stages: the Recognizer-Translator (RT) and the Common Result Representation (CRR).  The RT consists of a set of filter plug-ins that try to recognize patterns or states in the processed signal data, and translate it into a data structure containing the states and which one it recognized.  This allows for multiple variations of filters supporting many devices.  The CRR converts the data structure into any number of different formats, such as text, JSON, XML or binary and writes them out to files or streams as required by the target system or application.

The final stage uses the data as provided to perform some action, such as move a mouse cursor or type letters into an editor or email package. 

All stages & modules have the ability to produce logging data  as both a development and a debugging aid. 
Certain stages will store user profile data (for instance recorded sequences of commands or Macros, and tuning information)






Stages

Device

Manufacturer |/O (drivers, utilities, tools, SDK)
Input Signal Processor (ISP)
Recognizer-Translator (RT)

Common Result Representation (CRR)

Application



Demonstration

The Work in Progress



Summary

Help people with Neuro Degenerative Diseases
Use inexpensive (relatively) technology
Support multiple input devices

Support multiple targets (systems/applications)

Modular/flexible processing supports change
Developing BCI is non-trivial



Questions



THANK YOU
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