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Introduction

This documewas writteto assist you in usaigurface electromyograptiynioal
biofeedbadcks a form aijpplied psychophysiology

SurfaceHectriydGraphy (SEM@)a no#invasive techniquerfrasuring muscle electrical
activity that occurs during muscle contraction and relaxation cycles.

SEMG is clinically indicated for:
1 Biofeedback
1 Relaxation
f  Muscle reducation

Surface electrorgyaphy ialsowidely used in manlgeapplications, including other clinical
biofeedback applications suSttiofeedback nysical rehabilitation.
These applicaticanr®:

- Physical Rehabilitation (physical therapy/physiotherapy, kinesipeaapy,and

orthopedi¢s

- Urology (treatment of incontinence)

- Biomechanics (sport training, motion analysis, research)

- Ergonomicst(dies in the workplaaie risk analysi@oduct design and certification)

fAs Basmajian (1967) suggests the SHEBRIGSigNly indicates the status of a muscle, but also

tells us about the status of the nervous system servingaibmfaldstastuart Donaldson

Mary &nelling.eslie 2003

APsychophysiology i nvol v epsoftphysologicaliamdnt i f i ¢ st
cognitive processeso (Mark S. Schwartz, 2003

Whereathese applications focus ohitimechanical aspecté muscle actiyity
psychophysiolagnainlyfocuses on the muscle aatimigsponse to emotionghe

assessment andatment goatd these applications, and consequently, their use afeSEMG,
dramatically different.

Therefore these applications are not addressed in this fdo¢hensake of clarityiand

order to avomisunderstandings in the field

After youdve become familiar with the keggisit is swngly recommended that you do
handson training, lmeé using them on a real examisesmpldt can be, it still requires
practice.

Note: This document is not intended to replace sciential &tedatime. A bibliography of
references is provided at the end.
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Detection of SEMG signal

The SEMG sigmgnerated by the muscle fibeaptured by the electrodes, then amplified and

filtered by the sensor before being converted toigndibitehe encoddt is then sent to the
computer to be procesdeplayednd recordday the Infiniti software

»
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A/DConverter(Encoder)

Thought

Technol ogy6s
0 ProComphas 2 channels (C and D) sagn@liB2 samples per second and 2 channels

(A andB) sampling at 256 samples/second.
o0 ProComps5 Infinitias 2 channelsgAd B) sampling at 2048 samplssquerd and 3
channels (C to E) sampling at 256 samples/second.
o ProCompnfinitihas 2 channels (A and B) sagngt 2048 samplesgerond and 6
channels (C to H) sampling at 256 samples/second.
0 FlexComp Infiniias10 channels (A to J) samplid@4& samples sacond

ProComp2

ProComp5 Infiniti

A/ D

converters

ProComp Infiniti

FlexComp Infiniti

ar e

Thesampe rate(for instance, 2048 samplesqoend) ihe number of measures (samples)
per second takkom the continuous signal (analog signal). In this case, the analog signal is the
SEMG signal captured by the electrodes and amplified by the sensor. The series of samples

constitutes the digital signal.

Araw SEMGignal has to be sampledratnimunt @000 samples per second aiRiVe
SEMGignal hato be sampled at a minim@2saimples per secqsde definitioh @w
SEMG and RMS SEM&eatiorii T h e

SEMG

signal o
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Amplifier(Sensor)
Thought Techno(@pliggshfes EMG sensor s
0 MyoScarfSA9503MMyoScarZ (SA9503hicramplify and outpatv SEMG
0 MyoScaPro SA9401Mwvhich amplifiesw SEM@nd converistoRMS SEMG his
isthe sensor commonly deeapplied psychophysialogy

\
MyoScan (SA9503M

MyoScarZ (SA9503Z MyoScarPro (SA9401M

Therefore, MyoScan and MyeSsaners are used on channels A and B of Pta@aithp
and ProCompp&finitand all channels of Fler@lafinitiwhereas MyoSeRro isused on
channels C to H of ProClorfinti, on channels C toEr@Compfinitiand on channels C
and D of ProCphkh

ProComp2 A B C D
256samp/y 256samp/{ 32samp/y 32samp/q
MyoScan or
MyoScar’
MyoScarPro X X
ProComp5 A B C D E
2048samp/| 2048samp/| 256samp/{ 256samp/y 256samp/
MyoScaror X X
MyoScar?
MyoScadPro X X X
ProComp A B C D E F G H
2048samp/| 2048amp/g 256samp/{ 256samp/{ 256samp/{ 256samp/{ 256samp/{ 256samp/
MyoScaror X X
MyoScar?
MyoScarPro X X X X X X
FlexComp A B C D E F G H I J
2048samp/s

MyoScamr | X | X | X | X | X | X | X | X | X | X
MyoScar

MyoScarPro
Since My&canrPro is the sensor commonly used in psychophysiology, the rest of the document
will illustrate SEMG with MyaSicamly
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SurfaceElectrodes & Cables

Thesilvessilverchloridelectrodes are the part that is in contact with the skin and makes electr
contact between the skin and the sensor. The electrodes are either directly connected to (or
Afsnapped ono) the sensor, or indirectly conn
proposes various types of electrodes.

T3402M\ Triode electrodésingle use)thetriodeshould be yofirst choicdt
canbesnapped directly on the sensor head, which makes it very easy to use and
quick to position. The signal is then amplified right on the muscle site, which
dramatically increases the SNR I{®ijluése o

Ratio) and therefore limits the pollution of the
signal by surrounding electromagnetic fields and movemej
generated by wires being pulled. d
The distance between the electrodes is optimidirigr@v
limiting muscle criadls.

However, its size daomt make it adequate for long and thin
muscles with great deformation while contrafiingider
placementsn this case, the choianotheelectrode type
should be considered.

"'q
 a

T3404 Single strip electroddsingle se) The
(] single strip electrodes the
perfect choice for long and thir' n
+ ® muscles that do not offer enoud
& space on the belly for a triode, =
and/or for muscles requiringa = * .
slightly wider distance betweer ‘
active electrodes. Here the
reference electrode & etl between the active ones, which reduces the wid
of the electrode area in comparison to andquievents them from peeling &M®&n
extender cab(€8720Mnust be connected between the electrodes and the sensor.
These electrodes cao &ls cutwhich
gives total freedom in term of
placement. It is ideabfarder
placement or in order to put the
reference electraatea different place
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SA2306 EMG Headbarfe-usable for a single client online EMG
Headband enablesg&MG measurement from the forehead (frontalis),
which is one of the common EMG placements for stress/relaxation
biofeedback. The headband has 3 snap electrtAd€d) (that work
withtheEMGExtender Cables (T8720M).
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Typical Electrode Placements

Skin Peparation
Propeskin preparation is important to get a good signal and avoid artifacts.

Before applying electroneke sure the skin surface is clean and dry.
Abrade the skimth an abrasive cream, such as NoPuse aalcohol wipe arad |
it dry

If necessary, shave excess body hair.

General RecommendationsPaossitioning the IEctrodes

If you use single electrodasgephe active electrdisf{blue and yellpWwhen place the
reference electrode (black connector) anywhie f@dyilihe active electrodes should be
placed in line with the muscle fibers, unless specified otherwise.

Make sure the electrodes are placed firmly on the skin and that there iseja@eicahéact b
skin and electrodes.

It may be recommendagaltaconductive electrode paste or cream on the cer
electrodes (grey area only) before applying them to the skin.

Purposemortioring of movements of the shaulders

Commonly sed inpsychophysiologyor: stress asssment, general relaxatiecording of
activity related to headagbes/ention mpetitive strain injury

Locationsee pictures above
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Frontalis Wide Placement

With single electrodes and extender cabl With EMG head band
Purposemonitoring of facial muscle activity.
Commonly sed inpsychophysiologyor: stress assessment, general relaxation.

Locationreference electrode in the cextére electrodes above the iris of the eyes.

Frontalis Narrow Placement

Purposemonitoring of facial muscle activity.
Commonly sed inpsychophysiologyor: recording afctivity relatedg¢motions.

Locationactive electrodes half way betiwearye and the hair line, reference electrode on top.
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MassetePlacement |

Purposemonitoring tifegrinding of the jaw.

Commonly sed inpsychophysiologyjor: stress assessmemgording activity related to
anxiety

Locationssee pictuseabove.

Cervical Paraspinal (Hacement

Purposemonitoring aeck muscle activity

Commonly sed inpsychophysiologyjor: stress assessmeam;ording of activity related to
headaches.

Locationsee pictures above.
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