Lesson 1: EMG I Page 5

IV. EXPERIMENTAL METHODS

» As you complete the Experimental Methods (Set Up, Calibration, and Recording) and the Data Analysis,
you may need to use the following tools and/or display options. The window display shown below is
only a reference sample — it does not represent any lesson specific data. The sample screen shows three
channels of data and four channel measurement boxes, but your screen display may vary between
lessons and at different points within the same lesson.

channel measurement boxes

\(channel # measurement type re/sult) marker harker tools
/
=} > JohnB.L02 B
channel boxes X
(Data analysis mode only) \u mean = 783916 [ ]op = 038947 [40 |[mean |= 0.04893  [20 |[none =
[40] Force
FLLL T DI~ ]
2 —| vertical scales
marker label

Force

1
=]
=]
=1
=1
=1

Y ENG
=
o
=1

vertical (amplitude)
scroll bar

channel labels

Intearated E.

selection tool zoom tool

horizontal (time) scroll bar
horizontal scale I-Beam cursor

» Markers and labels appear at the top of the data window. Most are automatically generated.

Event markers appear below the marker label bar as yellow inverted triangles. They are manually
inserted and labeled, or generated by the software to describe data being recorded.

Append markers appear above the marker label bar as blue diamonds. They are generated by the
software at the beginning of a recording and to mark the start of each new segment.

Key to Symbols

» The symbols below are used to prompt you throughout Experimental Methods and Data Analysis.

I!!l If you encounter a problem or need further explanation of a concept, refer to the Orientation
Chapter for more details.

E—_" The data collected in the associated step needs to be recorded in the Data Report (in the section

indicated by the alpha character). You can record the data individually by hand or choose Edit >
Journal > Paste measurements to paste data to your journal for future reference.

V You need to manually insert an event marker and key in a label similar to the text in quotes. You
insert an event marker during acquisition by pressing “F9” and can insert or edit markers and
labels once acquisition is completed.

» Each section of this lesson is presented in a two-column format, as described below.

DETAILED EXPLANATION OF STEPS

This side of the lesson contains more detailed
information to clarify the steps and/or concepts in the
FAST TRACK, and may include reference diagrams,
illustrations, and screen shots.
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A. SETUP

DETAILED EXPLANATION OF SET UP STEPS

The desktop should appear on the monitor. If it does not appear,
ask the laboratory instructor for assistance.

L]
L]

Headphones (BIOPAC OUT1)
Plugs into back of MP35/30

BIOPAC SS21
Plugs into CHannel 3

Yy
Fig. 1.2
M

Attach three electrodes to the forearm as shown in Fig. 1.3.

For the first recording segment, select the Subject’s dominant
forearm (generally the right forearm if the Subject is right-
handed, or the left forearm if the Subject is left-handed) and
attach the electrodes onto the forearm as shown; this will be
Forearm 1.

Use the Subject’s other arm for the second recording segment;
this will be Forearm 2.

Note: For optimal electrode adhesion, the electrodes should be
placed on the skin at least 5 minutes before the start of the
Calibration procedure.

L]

Set Up continues...
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Make sure the electrode lead
colors match Fig. 1.3.
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Fig. 1.3 Electrode placement and lead attachment

Each of the pinch connectors on the end of the electrode cable
needs to be attached to a specific electrode. The electrode
cables are each a different color. Follow Fig. 1.3 to ensure
that you connect each cable to the proper electrode.

The pinch connectors work like a small clothespin, but will
only latch onto the nipple of the electrode from one side of
the connector.

LY
L]

No two people can have the same filename, so use a unique
identifier, such as the Subject’s nickname or student ID#.

L]

This ends the Set Up procedure.
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B. CALIBRATION

The Calibration procedure establishes the hardware’s internal parameters (such as gain, offset, and scaling)
and is critical for optimum performance. Pay close attention to the Calibration procedure.

DETAILED EXPLANATION OF CALIBRATION STEPS
This will start the Calibration recording.

A dialog box pops-up when you click Calibrate, telling you
how to prepare for the calibration. The calibration will not begin
until you click OK.

The program needs a reading of your maximum clench to
perform an auto-calibration.

Fig. 1.4

The Calibration procedure will last eight seconds and stop
automatically, so let it run its course.

At the end of the eight-second Calibration recording, the screen
should resemble Fig.1.5.
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Fig. 1.5

If your calibration recording did not begin with a zero baseline
(Subject clenched before waiting two seconds), you need to
repeat calibration to obtain a reading similar to Fig. 1.5.

END OF CALIBRATION
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C DATA RECORDING

DETAILED EXPLANATION OF RECORDING STEPS
You will record two segments:
a. Segment one records Forearm 1 (Dominant).

b. Segment two records Forearm 2.

In order to work efficiently, read this entire section so you will
know what to do before recording.

I!-l-l Check the last line of the journal and note the amount of

time available for the recording. Stop each recording segment as
soon as possible to not waste recording time (time is memory).

SEGMENT 1 — Forearm 1 (Dominant)

When you click Record, the recording will begin and an append
marker labeled “Forearm 1” will automatically be inserted.

Repeat a cycle of Clench-Release-Wait, holding for 2 seconds
and waiting for two seconds after releasing before beginning the
next cycle. Try to increase the strength in equal increments such
that the fourth clench is the maximum force.

The recording should halt, giving you time to review the data
and prepare for the next recording segment.

If all went well, your data should look similar to Fig. 1.6.
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Fig. 1.6 Clench, Release, Wait, Repeat
The data would be different if the:
a. The Suspend button was pressed prematurely.
b. Instructions were not followed.

Click Redo and repeat Steps 2-5 if necessary. Note that once
you press Redo, the data you have just recorded will be erased.

Remove the electrode cable pinch connectors, and peel off the
electrodes. Throw out the electrodes (BIOPAC electrodes are
not reusable). Wash the electrode gel residue from your skin
using soap and water. The electrodes may leave a slight ring on

2 ; the skin for a few hours, which is quite normal.
Recording continues...
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Recording continues...

Biopac Student Lab

Refer to the Set Up Steps 5 and 6 and Fig 1.3 for proper
electrode placement and lead attachment.

When you click Resume, the recording will continue and an
append marker labeled “Forearm 2” will be automatically
inserted.

Repeat a cycle of Clench-Release-Wait, holding for 2 seconds
and waiting for two seconds after releasing before beginning the
next cycle. Try to increase the strength in equal increments such
that the fourth clench is the maximum force.

The recording should halt, giving you time to review the data for
segment two.

If all went well, your data should look similar to Fig. 1.6.

The data would be incorrect if the:
a. The Suspend button was pressed prematurely.
b. Instructions were not followed.

Click Redo and repeat Steps 9-12 if necessary. Note that once
you press Redo, the data you have just recorded will be erased.

When you click Stop, a dialog box comes up, asking if you are
sure you want to stop the recording. Clicking “yes” will end the
data recording segment, and automatically save the data.
Clicking “no” will bring you back to the Resume or Stop
options. This is simply one last chance to confirm you don’t
need to redo the last recording segment.

Listening to the EMG can be a valuable tool in detecting muscle
abnormalities, and is performed here for general interest.

Listening to the EMG is optional. The data from this part of the
Lesson will not be saved. EMG data is sent to the headphones
and simultaneously plotted so you can listen to the signal and
see it at the same time. Note the increase in sound intensity as
you increase the strength of your clench.

Note: When the Listen button is clicked in the next step, it’s
possible that the volume through the headphones may be very
loud due to system feedback. The volume cannot be adjusted,
so you may have to position the headphones slightly off the
ear to reduce the sound.

You will hear the EMG signal through the headphones as it is
being displayed on the screen. The screen will display two
channels: CH 3 EMG and CH 40 Integrated EMG. The data on
the screen will not be saved.
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The signal will run until you press Stop.

If others in your lab group would like to listen to the EMG
signal, pass the headphones around before clicking Stop.

This will end listening to the EMG.

If another person wants to listen to the EMG, switch the
headphones from the Subject to the new person and click Redo.

A pop-up window with options will appear. Make your choice,
and continue as directed.

If choosing the “Record from another Subject” option:

a) Attach electrodes per Set Up Step 5 and continue the
entire lesson from Set Up Step 8.

b) Each person will need to use a unique file name.

T e e e i |
END OF RECORDING
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IV. DATA ANALYSIS

DETAILED EXPLANATION OF DATA ANALYSIS STEPS

ll!l Enter the Review Saved Data mode.
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Fig. 1.7

Fig. 1.8 below shows a sample display of the first data segment
recorded using the arm of the Subject’s dominant hand.

I-.-!I The following tools help you adjust the data window:
Autoscale horizontal = Horizontal (Time) Scroll Bar
Autoscale waveforms Vertical (Amplitude) Scroll Bar
Zoom Tool Overlap button
Zoom Previous Split button

The measurement boxes are above the marker region in the data

window. Each measurement has three sections: channel number,

measurement type, and result. The first two sections are pull-

down menus that are activated when you click on them. The
following is a brief description of these specific measurements.

L)

min: displays the minimum value in the selected area.
max: displays the maximum value in the selected area.

p-p: finds the maximum value in the selected area and
subtracts the minimum value found in the selected area.

mean: displays the average value in the selected area.

The “selected area” is the area selected by the I-Beam tool
(including the endpoints).

You can record measurement data individually by hand or
choose Edit > Journal > Paste measurements to paste the data
to your journal for future reference.
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Fig. 1.8

Note: "Clusters" are the EMG bursts associated with each
clench. A sample cluster is selected in the figure above.

The second recording segment begins at the marker labeled
“Forearm 2” and represents the non-dominant arm.

Tonus is the resting state, and is represented by the area between
clenches (clusters). Measure for Forearm 1, the dominant arm.

Tonus is the resting state, and is represented by the area between
clenches (clusters). Measure for Forearm 2, the non-dominant
arm.

I!!I You may save the data to a drive, save notes that are in
the journal, or print the data file.

L1

END OF DATA ANALYSIS

END OF LESSON 1
Complete the Lesson 1 Data Report that follows.






