Lab 9: E.M.G. ANALYSIS

Download the EmgData.xls from the course website.

The EMG data were collected as follows:

1. Two surface EMG electrodes were placed over the biceps muscle of the right arm of the subject. Adhesive disks were placed on the electrodes and the electrode cups were filled with electrode gel to the level of this disk. The paper backing of the disk was then removed and the electrodes placed over the belly of the biceps muscle.

2. A ground contact plate was attached (with electrode gel) at the wrist of the subject.

3. The electrode and ground cables were connected to the preamplifier.

4. The preamplifier was connected to the A/D panel of the IBM computer, and the preamplifier switched on.

5. The Labview EMG analysis software was started.

6. The acquisition time was set to 1 sec and the digital filter at low cut off 20 Hz and high cut-off 300 Hz. 

7. The EMG signal was sampled for 1 sec at 1000 Hz, resulting in a collection of 1000 data points.
8. The subject held the unweighted barbell in the right hand with the elbow bent to 90 degrees. Data collection was initiated in this position. This was regarded as the ZERO load trial. 

9. Five 5 more EMG collection runs with 5, 10, 15, 20 and 25 lbs added to the barbell were carried out. The arm was held still with the elbow at 90 degrees for each of these trials. 

Determination of the EMG vs FORCE RELATIONSHIP
1. Establish the offset by averaging the EMG voltages for the zero load trial. This average voltage should then be subtracted from all of the voltages from the five stationary trials with weights added from 5 to 25lbs. The assumption here is that the offset remains constant for all trials.
2. Rectify the 5 to 25 lb loaded trial EMG voltages. This is achieved by using the ABS function. 

3. Calculate an average rectified EMG (arEMG) for each of the five loaded trials (5 to 25lbs).

4. Plot a graph of arEMG (average rectified EMGs) versus FORCE (weight added to the barbell) for the five loaded trials (5 to 25lbs). 
Smoothing Rectified EMG

1. Carry out 7 point and 21 point moving averages of the 5lb load rectified EMG curve. 
2. Plot the raw and the 2 smoothed 5lb load rectified EMG curves on three separate plots versus time. 

3. Calculate the integrated EMG after 1 second for rectified, 7 point averaged and 21 point averaged rectified EMG. How similar are they?
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