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Introduction 
 
This document was written to assist you in using of surface electromyography in clinical 
biofeedback as a form of applied psychophysiology.  
 
Surface ElectroMyoGraphy (SEMG) is a non-invasive technique for measuring muscle electrical 
activity that occurs during muscle contraction and relaxation cycles. 
 
SEMG is clinically indicated for: 
¶ Biofeedback 
¶ Relaxation 
¶ Muscle re-education 

 
Surface electromyography is also widely used in many other applications, including other clinical 
biofeedback applications such as SEMG biofeedback in physical rehabilitation.  
These applications are: 

- Physical Rehabilitation (physical therapy/physiotherapy, kinesitherapy, chiropractic and 
orthopedics) 

- Urology (treatment of incontinence) 
- Biomechanics (sport training, motion analysis, research) 
- Ergonomics (studies in the workplace, job risk analysis, product design and certification) 

 
ñAs Basmajian (1967) suggests the SEMG signal not only indicates the status of a muscle, but also 
tells us about the status of the nervous system serving the muscleò (Donaldson Stuart, Donaldson 
Mary & Snelling Leslie, 2003).  
ñPsychophysiology involves the scientific study of the interrelationships of physiological and 
cognitive processesò (Mark S. Schwartz, 2003). 
 
Whereas these applications focus on the biomechanical aspects of muscle activity, 
psychophysiology mainly focuses on the muscle activity in response to emotions. The 
assessment and treatment goals of these applications, and consequently, their use of SEMG, are 
dramatically different. 
Therefore these applications are not addressed in this document, for the sake of clarity and in 
order to avoid misunderstandings in the field. 
 
After you have become familiar with the key concepts, it is strongly recommended that you do 
hands-on training, before using them on a real examinee. As simple it can be, it still requires 
practice. 
 
Note: This document is not intended to replace scientific and clinical literature. A bibliography of 
references is provided at the end. 
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Detection of SEMG signal 
The SEMG signal generated by the muscle fibers is captured by the electrodes, then amplified and 
filtered by the sensor before being converted to a digital signal by the encoder. It is then sent to the 
computer to be processed, displayed and recorded by the Infiniti software. 
 

  

 
 

 
 

 

Muscle Electrodes (+cable) + Sensor Encoder Computer / Infiniti 
Software 

 

A/D Converter (Encoder) 
Thought Technologyôs A/D converters are called ñencodersò. 

o ProComp2 has 2 channels (C and D) sampling at 32 samples per second and 2 channels 
(A and B) sampling at 256 samples/second. 

o ProComp5 Infiniti has 2 channels (A and B) sampling at 2048 samples per second and 3 
channels (C to E) sampling at 256 samples/second. 

o ProComp Infiniti has 2 channels (A and B) sampling at 2048 samples per second and 6 
channels (C to H) sampling at 256 samples/second. 

o FlexComp Infiniti has 10 channels (A to J) sampling at 2048 samples per second. 
 

 
ProComp2 

 
 

ProComp5 Infiniti 

 
 

ProComp Infiniti 
 

FlexComp Infiniti 
 
The sample rate (for instance, 2048 samples per second) is the number of measures (samples) 
per second taken from 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. 
 
A raw SEMG signal has to be sampled at a minimum of 1000 samples per second and an RMS 
SEMG signal has to be sampled at a minimum of 32 samples per second (see definition of raw 
SEMG and RMS SEMG in section ñThe SEMG signalò). 

Fibers Electrodes Amplifier Filter 
A/D 

converter 

Processor

/Monitor 
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Amplifier (Sensor) 
Thought Technologyôs EMG sensors (amplifiers) are: 

o MyoScan (SA9503M)/ MyoScan-Z (SA9503Z) which amplify and output raw SEMG. 
o MyoScan-Pro (SA9401M) which amplifies raw SEMG and converts it to RMS SEMG. This 

is the sensor commonly used for applied psychophysiology. 
 

 
MyoScan (SA9503M) 

MyoScan-Z (SA9503Z) 

 
 

MyoScan-Pro (SA9401M) 
 
Therefore, MyoScan and MyoScan-Z sensors are used on channels A and B of ProComp Infiniti 
and ProComp5 Infiniti and all channels of FlexComp Infiniti, whereas MyoScan-Pro is used on 
channels C to H of ProComp Infiniti, on channels C to E of ProComp5 Infiniti, and on channels C 
and D of ProComp2. 

ProComp2 A 
256samp/s 

B 
256samp/s 

C 
32samp/s 

D 
32samp/s 

MyoScan or 
MyoScan-Z 

    

MyoScan-Pro   
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X X    

MyoScan-Pro   
X X X 
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D 
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E 
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G 
256samp/s 
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256samp/s 

MyoScan or 
MyoScan-Z 
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MyoScan-Pro   
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FlexComp 
2048samp/s 

A 
 

B C D E F G H I J 

MyoScan or 
MyoScan-Z 

X X X X X X X X X X 

MyoScan-Pro           

Since MyoScan-Pro is the sensor commonly used in psychophysiology, the rest of the document 
will illustrate SEMG with MyoScan-Pro only. 
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Surface Electrodes & Cables 
The silver-silver chloride electrodes are the part that is in contact with the skin and makes electrical 
contact between the skin and the sensor. The electrodes are either directly connected to (or 
ñsnapped onò) the sensor, or indirectly connected via an extender cable. Thought Technology 
proposes various types of electrodes.  

 
T3402M ð Triode electrode (single use): the triode should be your first choice. It 
can be snapped 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 (Signal-to-Noise 
Ratio) and therefore limits the pollution of the SEMG 

signal by surrounding electromagnetic fields and movement artifacts 
generated by wires being pulled. 
The distance between the electrodes is optimal for avoiding or 
limiting muscle crosstalk.  
However, its size does not make it adequate for long and thin 
muscles with great deformation while contracting, or for wider 
placements. In this case, the choice of another electrode type 
should be considered. 
 

 
T3404 - Single strip electrodes (single use): The 
single strip electrodes are the 
perfect choice for long and thin 
muscles that do not offer enough 
space on the belly for a triode, 
and/or for muscles requiring a 
slightly wider distance between 
active electrodes. Here the 

reference electrode is placed between the active ones, which reduces the width 
of the electrode area in comparison to a triode and prevents them from peeling off. An EMG 
extender cable (T8720M) must be connected between the electrodes and the sensor. 

 

 

 

These electrodes can also be cut, which 
gives total freedom in term of 
placement. It is ideal for a wider 
placement or in order to put the 
reference electrode at a different place. 
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SA2306 - EMG Headband (re-usable for a single client only): the EMG 
Headband enables easy EMG measurement from the forehead (frontalis), 
which is one of the common EMG placements for stress/relaxation 
biofeedback. The headband has 3 snap electrodes (Ag-AgCl) that work 
with the EMG Extender Cables (T8720M). 
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Typical Electrode Placements 
 

Skin Preparation 
Proper skin preparation is important to get a good signal and avoid artifacts. 
 
Before applying electrodes, make sure the skin surface is clean and dry. 
Abrade the skin with an abrasive cream, such as NuPrep, or use an alcohol wipe and let 
it dry.  
If necessary, shave excess body hair. 

 
 

General Recommendations for Positioning the Electrodes 
If you use single electrodes, place the active electrodes first (blue and yellow). Then place the 
reference electrode (black connector) anywhere on the body. The 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 is good contact between the 
skin and electrodes. 

 

 
It may be recommended to put conductive electrode paste or cream on the center of 
electrodes (grey area only) before applying them to the skin. 

 

Upper Trapezius Placement 

 
 

 
Purpose: monitoring of movements of the shoulders. 
 
Commonly used in psychophysiology for: stress assessment, general relaxation, recording of 
activity related to headaches, prevention of repetitive strain injury.  
 
Location: see pictures above. 
 

-    +   -    +   
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Frontalis Wide Placement 
 
 

 

 
With single electrodes and extender cable With EMG head band 

 
Purpose: monitoring of facial muscle activity. 
 
Commonly used in psychophysiology for: stress assessment, general relaxation.  
 
Location: reference electrode in the center, active electrodes above the iris of the eyes. 
 

Frontalis Narrow Placement 

 
 

 
Purpose: monitoring of facial muscle activity. 
 
Commonly used in psychophysiology for: recording of activity related to emotions.  
 
Location: active electrodes half way between the eye and the hair line, reference electrode on top.  
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Masseter Placement 

  

 
Purpose: monitoring of the grinding of the jaw. 
 
Commonly used in psychophysiology for: stress assessment, recording of activity related to 
anxiety.  
 
Location: see pictures above. 
 

Cervical Paraspinal (CP) Placement 

 
 

 
Purpose: monitoring of neck muscle activity. 
 
Commonly used in psychophysiology for: stress assessment, recording of activity related to 
headaches.  
 
Location: see pictures above. 
 


