BME 458 - Project : EMG-based Communication System                               
BME 458 - Project #1: Surface EMG and muscle force
            Fall 2002

EMG-based Communication System

Objective

The objective of this project is to design and test a basic communication system that is controlled using EMG signals from voluntary muscle activity.  This is a type of system that might find use as an assistive technology for a locked-in patient or a patient with a high level of paralysis. 

The project requirements are:

1. Using only EMG signals, allow a subject to communicate at a rate of at least 10 words (or phrases) per minute.  The words are to be selected from a fixed vocabulary of at least 20 words or phrases.   Errors or corrections do not count as part of the 10 words/minute.

2. The system must include some way to indicate mistakes (i.e., delete)

3. The system must have a computer interface that lists the words selected by the subject.  The electronics interface must be op-amp based circuits built in the lab.  The computer interface must be written in LabView. 

4. The system will be demonstrated in the respective lab sections the week of March 24.  For the demonstration, the instructor will compose a sentence from the system’s word list.  The subject will then be asked to “communicate” the sentence using the system.   Each group will be allowed three attempts.  

The project grade will be determined at the time of demonstration.  Each group member will receive the same grade

1. 100  -- Selecting 11 or more words / minute during the demonstration (net rate = total words – mistakes)

2. 90 – Selecting 10 words / minute during the demonstration.

3. 85 – Selecting 9 words / minute during the demonstration.

4. 80 – Selecting 8 words / minute during the demonstration.

5. 75 – Selecting 7 words / minute during the demonstration.

6. 70 – Selecting 5-6 words / minute during the demonstration

7. 60 – Selecting <5 words / minute during the demonstrate AND a working system (low-noise EMG signals and real-time data acquisition and analysis).

8. 50 – Clear effort toward making a functional system. 

If your group scores 60 or below, then extra points are possible by turning in a technical description of the system and an analysis of why it did not work at the time of demonstration. 

Materials

· Surface EMG electrodes 

· LabView and LabPC+ DAQ board

· Electronic components & bread board

· Electronic test equipment

Procedures

· The groups should follow the same procedures as they did in Project 1 (EMG and muscle activation).  
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