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Application Note 232 EMG: Normalizing to Maximal Voluntary Contraction (MVC)

This Application Note will explain how to normalize EMG data to maximal voluntary contraction (MVC) and how to
measure the area under the curve.

e This procedure works in AcqKnowledge (Research systems) and BSL PRO (Education systems).

1. Acquire data of subject performing MVC.

2. Measure “Max” on the selected data (this example shows “Max” = 1.83 mV) and save the result to use in Step 6.
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3. Open a new file (File > New).
4. Choose MP menu > Set Up Data Acquisition > Channels.

T Data Acquisition Settings for '"MP36R1603000240" o o] 4

Channels

Length/Rate Analog | Digital | Calculation |

Event Marking

Segment Labels Setup... |

Trigger

Sound Feedback Acquire i Plot | Value | Channel Label Preset |
— r r CH1 Hand Dynamometer none ;I
3 I I CH2 EMG (30 - 250 Hz) none =]
— r - CH3 CH3 Input none |
— r r CH4 JcH4 rput none =

5. Choose a E Preset to establish the appropriate EMG bandwidth (this example uses EMG (30 - 250 Hz).
6. Normalize EMG to MVC.

a. Clickﬂl to open Input Channel Parameters for the corresponding EMG channel

b. Click ml to access the scaling parameters.

c. Compute the scaling factor as follows, using the MVC max measured in Step 2:
i. Max EMG in mV (1.83) = MVC (100%)
ii. 100/1.83 = 54.64
iii. 54.64 is the scaling factor for this level of MVC.
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d. Enterinto Scaling as follows: Biopac Student Lab - Scaling analog channel
Input Value Scale Value CH1, Analog input
Call = -1 -54.64 [
Ccal? = 1 54.64 Input millivolts Map value
Units Label: %MVC _a I Ex)
7. Acquire new data of subject performing MVC. L‘él B |-54.64
e As subject performs the protocol, values will now be Units label: [amvc

shown as %MVC. —Option

™ calibrate ALL channels at the same time

I Use mean value Settings ... |
OK I Cancel |
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8. Choose Edit > Duplicate Waveform to duplicate the channel.
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9. Select and relabel the duplicated channel (double-click on the left-edge channel label of the duplicated channel);
this example uses “Integrated EMG.”

Biopac Student Lab

Enter channel 2 label

[integrated EMG

QK Cancel |

10. Click Transform > Integrate to perform an integration on the entire waveform.
a) Enter the number of samples to average; this example averages over 300 samples.

Biopac Student Lab - Transformation - Integrate

Source channel; CH2, Integrated EMG

—Options

{* pverage over samples ¢ Resetwia channel { Timed reset

Samples] | 300

v Parameters

™ Rectify
{* Root mean square

™ Remove baseline

¥ | Transform entire wave oK I Cancel
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b) Click OK and review the result; choose Display > Autoscale waveforms if necessary.
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11. Select an area on the integrated channel that covers two valleys.
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a) Select Analysis > Find Cycle.
b) Select Negative peak Cydesfpeaks | selection | output |
c) Set Threshold to .45 (you will Locate cycles from:
need to adjust this based on the (r: peaks " events " fixed time intervals
data).
d) Under the “Selection” tab, Set Find peaks in: [Crz, Integrated EMe =
first cursor to: Previous Peak -Peak direction
(leave the “sec” value as is) " ositive/Upward
e) Under the “Output” tab, Select L
“Paste measurements into ~Threshold
journal.” Level: [0.45 SMVC
f) Click OK. Use selected minimun |
" Fixed
€ Tracking using mean value and [50.00000 % of peak yalue
€ Tradingusing [20.00000 % ofpeak value
Find in Selected Area | Find &ll in Eocus Areas Find All Cydes | Find First Cyde |
Preview | [ o | concel |

12. Click the cursor at the start of the data file.
13. Find cycles via Analysis > Find... options.
a) Use “Find Cycle” and then “Find Next Cycle” to measure individually.
b) Use “Find All Cycles” to measure all at once.
c) The last peak may not be found if there is not enough data after the peak.
d) Use File > Preferences > Journal to set the measurement details to include (name, channel, etc.)
e) Use Display > Preferences > General to set the result precision.

Find Peak and Find Peak Find All Peaks
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— = Area(2) = 2.775 %MVC-sec =
=E == e N Area(2) = 5.987 %MVC-sec
2ot [ @ Area(2) = 3.962 %MVC-sec
L [EEEE]] Area(2) = 3.249 %MVC-sec
Area(2) = 2.775 %MVC-sec Area(2) = 0.906 %MVC-sec
Area(2) = 5.987 %MVC-sec Area(2) = 1.376 %MVC-sec
Area(2) = 11.925 %NIVC-sec b
Area(2) = 13.282 %NV C-sec
8 peaks found -
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