
A few questions on the content of the 
previous lecture

1



Modern eye-trackers work by shining ... 
towards the participant's eyes.

ⓘ Start presenting to display the poll results on this slide.
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(Choose all that apply)
Calibrating an eye-tracker has the purpose of locating the 
participant's ... 

ⓘ Start presenting to display the poll results on this slide.
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The concept of "just noticeable difference" (JND) comes from the 
field of ... and represents ...

ⓘ Start presenting to display the poll results on this slide.
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Outline

1. Overview

2. Modern psychophysiological recordings

(a) Skin conductance response (SCR)

      (b) Heart rate
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Overview
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Nervous system subdivisions *afferent

conducting signal inwards

**efferent

conducting signal outwards

*arrive

**exit
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Pinel & Barnes, (2001), pp. 74-75



9https://pubmed.ncbi.nlm.nih.gov/16992456/ 

Psychophysiology – the beginnings

John Langley
(1852 – 1925)

https://pubmed.ncbi.nlm.nih.gov/18667826/ 

https://pubmed.ncbi.nlm.nih.gov/16992456/
https://pubmed.ncbi.nlm.nih.gov/18667826/
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psychophysiology 

the field of research that studies 

how individual mental functions 

relate to physiological signals

“Autonomic outflow is orchestrated in a feedback-dependent hierarchy from 

local end-organ or spinal reflexes, proximate autonomic nuclei within medulla, 

pons and lateral hypothalamus, up to higher subcortical and cortical brain 

regions, including amygdala, insula, orbital and medial prefrontal, cingulate and 

even primary motor cortex, which couple the regulation of bodily state to 

motivational behaviors.”
Gray et al., (2009)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2741582/#bib70 

The precise psychological significance

of peripheral physiological signals is

continuously debated!

complements

other methods

https://pubmed.ncbi.nlm.nih.gov/20172811/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2741582/#bib70 

ambulatory 

monitoring

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2741582/#bib70
https://pubmed.ncbi.nlm.nih.gov/20172811/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2741582/#bib70


Modern psychophysiological recordings
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https://www.biopac.com/product-category/research/bionomadix-wireless-physiology/ 
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https://www.biopac.com/product-category/research/bionomadix-wireless-physiology/


(a) Skin conductance response (SCR) 

also called “electrodermal activity” (EDA) or “galvanic skin response” (GSR)

SCR/ EDA/ GSR

measures small variations in the 

electrical conductivity of our skin 

in response to stimuli
Fig 1. Basic structure of sweat glands. 

The eccrine sweat gland is made of tubular 

epithelia comprising the secretory coil and a 

reabsorptive sweat duct (RSD). The RSD comprises 

a straight segment (traversing the dermal layer) and 

the intraepidermal sweat duct, which opens directly 

onto the skin surface. Apocrine glands are located in 

the subcutaneous fat deep in the dermal layer and 

are composed of a glomerulus of secretory tubules that 

funnel toward an excretory duct that opens into the hair follicle.

Apocrine sweat glands do not usually open directly onto 

the surface of the skin as eccrine sweat glands do. Instead, 

these glands open and secrete sweat into the hair follicles’ pilary canals.

Converse et a., (2018)
https://pubmed.ncbi.nlm.nih.gov/28714085/ 
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https://pubmed.ncbi.nlm.nih.gov/28714085/


The eccrine sweat glands— phylogenetically newer and found only in primates—occur in nearly all regions of the skin, 

yet they are most numerous in the soles, palms, and scalp. 

The apocrine sweat glands —phylogenetically older — are far less numerous and are located primarily in the axilla and 

perianal areas.

When active, the intraepidermal sweat ducts of the eccrine sweat glands fill with sweat => variations in conductivity. 

The resistance of a given gland duct to the passage of an applied current is inversely proportional to the amount of 

sweat in the duct. To understand observed changes in overall conductivity across thousands of gland ducts, it is useful 

to conceptualize the sweat glands as variable resistors wired in parallel. Overall conductance, therefore, is quite simply 

the sum of all the individual conductances.
Fig. 1. Basic principle of skin conductance measurement. 

Direct-current voltage U is applied between two electrodes 

(black circles). Current I runs through the skin and is measured 

indirectly as voltage drop on resistor R using a voltmeter V.

Ogorevc et al., (2013)
https://www.sciencedirect.com/science/article/pii/S0263224113002571 
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https://www.sciencedirect.com/science/article/pii/S0263224113002571


Example

Villarejo et al., (2012)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3386730/
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https://www.youtube.com/watch?v=rjyiIZA8teY 

https://www.youtube.com/watch?v=YodW4rz65bY 

Example of SCR in consumer research

Example of SCR and Heart Rate with BIOPAC
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https://www.youtube.com/watch?v=rjyiIZA8teY
https://www.youtube.com/watch?v=YodW4rz65bY


(b) Heart rate

https://pubmed.ncbi.nlm.nih.gov/4561675/ 

Erasistratos
(c. 304 – c. 250 BC)

Galen
(129 – 216 AD)

Ibn Sina (Avicenna)
(980 – 1037 AD)
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https://pubmed.ncbi.nlm.nih.gov/4561675/
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William Harvey
(1578 –1657)

“Harvey focused much of his research on the 

mechanics of blood flow in the human body. 

Most physicians of the time felt that the lungs 

were responsible for moving the blood around 

throughout the body.”

"Exercitatio Anatomica de 

Motu Cordis et Sanguinis 

in Animalibus“ - published 

in Latin at Frankfurt in 1628

“By observing the notion of the heart in living 

animals, he was able to see that systole was the 

active phase of the heart's movement, pumping 

out the blood by its muscular contraction. 

[…] he was able to show that the valves in the veins 

permit the blood to flow only in the direction of 

the heart and to prove that the blood circulated 

around the body and returned to the heart.”

Ribatti, (2009)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2776239/ 

19

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2776239/


Claude Bernard
(1813 – 1878)

Thayer & Lane, (2009)
https://pubmed.ncbi.nlm.nih.gov/18771686/ 

Augustus Waller
(1856 –1922)

Created the first practical ECG machine with surface 

electrodes (his dog, Jimmy, being his subject).
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https://pubmed.ncbi.nlm.nih.gov/18771686/


Invented the first clinically applicable 

electrocardiograph (ECG or EKG) in 1895 and 

received the Nobel Prize in Physiology or 

Medicine in 1924 for it ("for the discovery of 

the mechanism of the electrocardiogram“).

Willem Einthoven
(1860 – 1927)

Barold, (2003)
https://pubmed.ncbi.nlm.nih.gov/12766530/ 
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https://pubmed.ncbi.nlm.nih.gov/12766530/


https://tinyurl.com/2br73a4h 

An electrical stimulus is generated by the sinus node (also called 

the sinoatrial node, or SA node). This is a small mass of specialized 

tissue located in the right upper chamber (atria) of the heart. 

The sinus node generates an electrical stimulus regularly, 

60 to 100 times per minute under normal conditions. 

The atria are then activated. The electrical stimulus travels down 

through the conduction pathways and causes the heart's ventricles 

to contract and pump out blood. The 2 upper chambers of the heart 

(atria) are stimulated first and contract for a short period of time 

before the 2 lower chambers of the heart (ventricles).
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https://tinyurl.com/2br73a4h


The electrical impulse travels from the sinus node to the 

atrioventricular node (also called AV node). There, impulses 

are slowed down for a very short period, then continue down 

the conduction pathway via the bundle of His into the ventricles. 

The bundle of His divides into right and left pathways, called 

bundle branches, to stimulate the right and left ventricles.

https://tinyurl.com/2br73a4h 

Each contraction of the ventricles represents one heartbeat. 

The atria contract a fraction of a second before the ventricles, so 

their blood empties into the ventricles before the ventricles contract.
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https://tinyurl.com/2br73a4h
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Atria and ventricles at relaxation and 

expansion together—while refilling with 

blood returning to the heart.

Typically refers to ventricular systole, during 

which the ventricles are pumping (or ejecting) 

blood out of the heart through the aorta and the 

pulmonary veins.

https://en.wikipedia.org/wiki/Cardiac_cycle 

https://en.wikipedia.org/wiki/Cardiac_cycle


Barold, (2003)
https://pubmed.ncbi.nlm.nih.gov/12766530/ https://www.youtube.com/watch?v=gqiqcO6AiWc

The electrocardiogram (ECG) measures the electrical activity of the heart.
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https://pubmed.ncbi.nlm.nih.gov/12766530/


https://www.cyberphysics.co.uk/topics/medical/heart/PQRST.html 

The "P" wave corresponds to atrial 

depolarization and contraction.

The "QRS" complex relates to the depolarization 

and contraction of the ventricles, it is much larger 

than the "P" wave due to the relative muscle 

masses of the atria and ventricles - and masks 

the repolarization and relaxation of the atria.

The repolarization and relaxation of the 

ventricles can be seen in the form of the 

"T" wave, the repolarization of the atria 

being masked by the "QRS" complex.
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https://www.cyberphysics.co.uk/topics/medical/heart/PQRST.html


The total time from initiation of the impulse by the SA node to depolarization of the last ventricular muscle cell is 

about 0.3 to 0.4 s. The entire sequence of complete contraction and relaxation of the heart chambers is known as 

the cardiac cycle.

The time for one complete heart cycle, usually measured from one R-wave to the next and expressed in milliseconds, 

is the heart period or inter-beat interval (IBI). 

Heart rate (HR) is expressed in beats per second and is related to IBI as follows: HR = 60,000/IBI. 

So, the HR value for t1 will be 60000 ms (i.e., 60 s, or 1 minute) divided by the value of t1 IBI.

The most frequently reported psychophysiological index measured with the ECG is heart rate variability (HRV), which

represents the changes in the time intervals between consecutive IBIs.
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There are many more psychophysiological measures

Tassinary et al. (2012), p. 119
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Further reading
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Fig. 11.3 Inaccuracy of lie detection courses. 
Data highlight that courses on 
lie detection are inefficient since 
they do not seem to improve 
students’ abilities.

Chapter 11
“Lie Detection”
by Maurizio Oggiano
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