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Measuring Emotions
Different Modalities

• Following modalities are being used to measure emotional
states

– Facial Expression
– Body Posture
– Speech
– Physiological Patterns (EEG, ECG, EMG, etc.)
– Self-Report Measures
– Questionnaires

• Different prominent techniques that are used to measure
emotions lie in one or more of the modalities above.
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Measuring Emotions
Facial Action Coding System (FACS)

• An anatomically based system for measuring visible facial
behaviour.

• Facial Expressions are configuration of different micromotor
(small muscle) movements in the face.

• Human’s Facial Expression can be broken down into smaller
facial actions.[1]

• In ’Manual for the Facial Action Code’ 1978, Ekman and Friesen
proposed Facial Expression Coding System (FACES or FACS). [2]

• Decodes emotions based on Facial Behaviours that cause
Appearance Change.

• FACS identifies 54 independent, observable movements called
Action Units. 3/49



Measuring Emotions
Facial Action Coding System (FACS)
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Measuring Emotions
Facial EMG (Electromyogram)

• Electronic measure of the
facial behaviour.[3][4]

• Facial EMG is generally
recorded bipolarly with small
surface electrodes close to
each other.

• EMG activity is frequently
recorded from specific
muscles playing a prominent
role in the expression of
elementary emotions.
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Measuring Emotions
Body Postures

• Method of measuring the behavioral
component of person’s emotions.[5][6]

• Automatic classification methods make this
approach less resource-intensive than
human coding and can provide data for
classifying emotions in real-time.

• The major disadvantages - unlike facial
expressions, it is a more nascent method
and therefore less empirical work has been
done to outline its constraints or validity.

• A large enough corpus of research is not
yet available. 6/49



Measuring Emotions
Body Postures
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Measuring Emotions
Speech

• The speech signal is the fastest and the most natural method of
communication between humans.[7][8][9]
• Speech emotion recognition is particularly useful for

applications which require natural man–machine interaction
such where the response of those systems to the user depends
on the detected emotion.
• It is also useful for in-car board system where information of the

mental state of the driver may be provided to the system to
initiate his/her safety.
• It can be also employed as a diagnostic tool for therapists.
• It may be also useful in automatic translation systems in which

the emotional state of the speaker plays an important role in
communication between parties. 8/49



Measuring Emotions
Speech
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Measuring Emotions
EEG (Electroencephalogram)

[10][11]
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Measuring Emotions
ECG (Electrocardiogram)

[12]
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Measuring Emotions
GSR (Galvanic Skin Response)

• Also known as Skin
Conductance (SC),
Electrodermal Activity (EDA),
Electrodermal Response
(EDR), and Psychogalvanic
Reflex (PGR).[13][14]
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Measuring Emotions
GSR (Galvanic Skin Response)

• Psychological studies utilize GSR to identify how humans
respond emotionally towards various stimuli and how these
responses are affected by

– stimulus properties (color, shape, duration of presentation),
– personality characteristics (extraverts vs. introverts),
– social expectancies (“men are not afraid of the dark!”),
– and the interaction of cultural aspects and individual learning

histories.

• The logic behind GSR is very simple:
– Place two electrodes on emotionally sensitive body locations
– Apply a constant low voltage
– Measure the electrical current between the two electrodes
– Report the associated skin conductance
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Measuring Emotions
SAM (Self-Assessment Manikin)

[15]
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Measuring Emotions
Questionnaire

[16]
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Dimensions of Emotions
V-A-D or something more?

• In Circumplex Model of Emotion, Russell[17] suggested Pleasure
(Valence) and Arousal dimensions. And an additional dimension
of Dominance was suggested by Mehrabian[18].

• The VAD model was majorly accepted which as evident from the
research on this model to predict and classify emotions.[19][20]
• Two questions remains to be answered:

– Is Dominance really the required third dimension?
– Is there any other dimension required to quantify emotions?
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Dimensions of Emotions
V-A-D or something more?

• Is Dominance really the required third dimension?
This was somewhat answered empirically and by establishing
the neural correlates for dominance.[21]

• Is there any other dimension required to quantify emotions?
Fontaine et. al. [22] studied 144 features from 6 components
((a) appraisals of events, (b) psychophysiological changes, (c)
motor expressions, (d) action tendencies, (e) subjective
experiences, and (f) emotion regulation) and found that four
dimensions (i) evaluation-pleasantness, (ii) potency-control, (iii)
activation-arousal, and (iv) unpredictability (in order of
importance) are required to represent any emotion.
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Personality Tests
The Revised Neo Personality Inventory (Neo Pi-R)

• Measure the Big 5 personality factors: Neuroticism (N),
Extraversion (E), Openness to Experience (O), Agreeableness
(A), and Conscientiousness (C), and 6 facets of each factor.[23]

• They explain whether the participant is chronically predisposed
to emotional distress versus emotionally stable (N); energetic
and thrill-seeking versus sober and solitary (E); curious and
unconventional versus traditional and pragmatic (O); kind and
trusting versus competitive and arrogant (A); disciplined and
fastidious versus laidback and careless (C).
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Personality Tests
The Revised Neo Personality Inventory (Neo Pi-R)

Neuroticism Extraversion Openness to expe-
rience

Agreeableness Conscientiousness

Anxiety Warmth Fantasy Trust Competence
Hostility Gregariousness Aesthetics Straightforwardness Order
Depression Assertiveness Feelings Altruism Dutifulness
Self-consciousness Activity Actions Compliance Achievement Striv-

ing
Impulsiveness Excitement Seek-

ing
Ideas Modesty Self-Discipline

Vulnerability to
Stress

Positive Emotion Values Tendermindedness Deliberation
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Personality Tests
Hexaco Personality Inventory

• The “Big Five” personality test is considered to be
the gold standard in science. However, based on
statistical analysis of the data, some researchers
argue that the Big Five should be expanded to
include a sixth trait (Honesty-Humility), so that
the Big Five becomes the “Big Six” or HEXACO
model of personality.[24][25]

Honesty-
Humility

Emotionality Extraversion Agreeableness Conscientiousness Openness to Ex-
perience

Sincerity Fearfulness Social Self-
Esteem

Forgivingness Organization Aesthetic Appre-
ciation

Fairness Anxiety Social Boldness Gentleness Diligence Inquisitiveness
Greed Avoid-
ance

Dependence Sociability Flexibility Perfectionism Creativity

Modesty Sentimentality Liveliness Patience Prudence Unconventionality
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Personality Tests
The Myer-Briggs Type Indicator (MBTI)

• Created by Katherine Briggs and daughter Isabel Myers, the
MBTI is one of the most popular personality assessment tests to
date. [26]

• They based it on the ideas of psychoanalyst Carl C. Jung, who
thought that people understood the world through sensation,
intuition, feeling and thinking.

• Jung suggested that only one of these psychological functions is
powerful most of the time. They also show if people are
introverts or extroverts. While intuition and sensing help
perception, feeling and thinking support judgment.

• A test meant for the working population, the MBTI considers
personality differences. 23/49



Personality Tests
The Myer-Briggs Type Indicator (MBTI)

• Favorite world: Do you prefer to focus on the outer world or on
your own inner world? This is called Extraversion (E) or
Introversion (I).
• Information: Do you prefer to focus on the basic information

you take in or do you prefer to interpret and add meaning? This
is called Sensing (S) or Intuition (N).
• Decisions:When making decisions, do you prefer to first look at

logic and consistency or first look at the people and special
circumstances? This is called Thinking (T) or Feeling (F).
• Structure: In dealing with the outside world, do you prefer to

get things decided or do you prefer to stay open to new
information and options? This is called Judging (J) or Perceiving
(P). 24/49



Personality Tests
DISC Assessment

• Based on the ideas of psychologists
William Marston and Walter Clarke, it
evaluates behavior.[27]
• It centers on four different personality

traits which are
– Dominance (D)
– Influence/Inducemement (I)
– Steadiness/Submission (S)
– Conscientiousness/Compliance (C)

• People can have from 1 upto 3 personality
traits in high range.
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Literature Survey
Relation between Personality and Emotion

A survey by Revelle and Scherer[28] shows a close relation between
Personality and Emotion. Few notable points are mentioned in next
few slides:

• Personality is the coherent patterning of affect, behavior,
cognition, and desires (goals) over time and space.

• Just as a full blown emotion represents an integration of feeling,
action, appraisal and wants at a particular time and location so
does personality represent integration over time and space of
these components.

• A helpful analogy is to consider that personality is to emotion as
climate is to weather. That is, what one expects is personality,
what one observes at any particular moment is emotion. 27/49



Literature Survey
Relation between Personality and Emotion

• E and N have been associated with the Behavioral Activation
System (BAS) and Behavioral Inhibition System (BIS)
respectively.

• Distinctions between trait fear and trait anxiety have been
associated with the Fight/Freeze/Flight System (FFFS).

• The basic assumptions of Reinforcement Sensitivity Theory,
perhaps better labeled as Three Systems Theory, are that the
stable personality traits reflect individual differences in
reactivity to emotional and affectively valenced environmental
cues.
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Literature Survey
Relation between Personality and Emotion

• Trait differences in emotionality increase the odds of
experiencing trait-congruent emotions. Individuals high on trait
anxiety run an increased risk of experiencing anxiety bouts,
individuals high on trait anger get irritated more often, and so
forth.

• The emotionality dispositions may significantly increase the risk
to experience certain emotions.Concretely, the more frequently
respondents habitually experienced a particular kind of
emotion (trait emotionality), the more likely they experienced
an exemplar of that emotion category yesterday.
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Literature Survey
Relation between Personality and Emotion

• Some types of trait emotionality might inoculate, or shield,
against particular emotions. The results seem to indicate that
trait pleasure may reduce the risk of despair, and that trait
surprise may reduce the risk of anxiety.
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Literature Survey
Relation between Personality and Emotion

• These relations are also reflected in neural processes.
• Using functional brain mapping (e.g., fMRI), trait extraversion

and neuroticism were associated with differential activation to
rewarding or positive slides (extraversion) and to threat cues
(neuroticism).

– Extraversion was correlated with amount of activation in widely
distributed brain regions (amygdala, caudate, medio-frontal
gyrus, right fusiform gyrus) in response to positively valenced
slides but unrelated to activation to negatively valenced slides.

– Neuroticism, on the other hand, was correlated with amount of
activation to negatively valenced slides, but unrelated to
activation to positively valenced slides
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Literature Survey
Relation between Personality and Emotion

• These results seem to strongly confirm the notion of habitual or
trait emotionality; that is, an individual difference variable
consisting of a disposition to experience certain types of
emotions more frequently than other people.

• While this notion is widely accepted for trait anxiety and trait
anger, as well as trait positive affect, other types of trait
emotionality have rarely been investigated.

• Nor is the relationship of affect to the other three of the “Big 5”
as well established.
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Literature Survey
Relation between Personality and Emotion

• Attribution and appraisal theorists have suggested that specific
styles of causal attribution or appraisal styles in a very general
sense can lead certain persons to be more or less prone to
experience certain types of emotions because of differences in
goals, values, and coping potential.

• An appraisal bias would be exhibited if a person has a tendency
to always over- or underestimate the responsibility of self or
another person for a failure experience, to systematically,
irrespective of circumstances or over- or underestimate his or
her coping potential.
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Literature Survey
Relation between Personality and Emotion

• It will be important to examine to what extent these biases are
effects of individual learning or socialization careers or whether
cultural or social group factors may play a major role in
sensitizing individuals to certain appraisal possibilities or to
privilege certain types of appraisal style.

• The questions of why some people become angry, while others
become frightened or depressed in response to threats, and
why some become elated while others seem unaffected when
given rewards will be better understood by jointly studying the
problem of long term coherence (personality) with short term
fluctuations in affect, behavior, cognition and desire (emotion).
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Literature Survey
The Role of Dominance (D)

Mehrabian[29] analyzed Big 5 traits in terms of PAD, the key findings
are as:

• Extraverts were primarily dominant and secondarily pleasant.

• Agreeableness resembled dependency with pleasant, arousable.
and submissive characteristics, but involved greater
pleasantness.

• Conscientiousness included equal degrees of pleasant and
dominant qualities.

• Emotional stability involved almost equal degrees of pleasant
and unarousable characteristics, lacking the important
dominant feature in this trait.
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Literature Survey
The Role of Dominance (D)

• Sophistication was weighted primarily by dominant and
secondarily by arousable.

• The PAD scales explained approximately 75% of the reliable
variance in three of the factors (extraversion. emotional stability.
agreeableness) that have been identified.

36/49



Literature Survey
The Role of Dominance (D)

Big-5 Traits in terms of PAD:

Extraversion = .23P + .12A + .82D (1a)
Agreeableness = .83P + .19A - .21D (1b)
Conscientiousness = .32P + .30D (1c)
Emotional Stability = .57P - .65A (1d)
Sophistication = .33A + .67D (1e)

• Multiple correlation coefficients for Equations 1a through 1e
were .90, .83, .50, .85 and .65 respectively.
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Literature Survey
The Role of Dominance (D)

• When adjusted for attenuation due to unreliability,
relationships between the big-five and PAD scales were
strengthened and the PAD scales accounted for 81%, 69%. 25%,
72%. and 42% of the variance in the extraversion,
agreeableness, conscientiousness, emotional stability, and
sophistication factors of the big-five, respectively.
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Literature Survey
The Role of Dominance (D)

Prediction of PAD Scale Values using Big-5 Scales:

P = .21 Extra +.59 Agree +.19 Stab (2a)
A = .30 Agree -.47 Stab +.15 Soph (2b)
D = .60 Extra -.32 Agree +.17 Conc +.25 Soph (2c)

P = trait pleasure-displeasure, A = trait arousability, D = trait
dominance-submissiveness, Extra = extraversion, Agree =
agreeableness, Conc = conscientiousness, Stab = emotional stability,
Soph = sophistication
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Literature Survey
The Role of Dominance (D)

• Personality and emotion have a very intricate relation and may
form a positive feedback loop.

• More followup on such studies is needed to concretize the
relation between the personality and emotions.

• Also more study is needed to establish the feedback loop
between personality and emotions.

• The dimension of dominance is more subjective when
compared to Valance or Arousal, thus its role in relating
personality and emotion must be focused upon.
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Literature Survey
Dominance and Personality in Social Cognition

• The key-poins of a study by Westhuizen and Solms[30] are:
– Within the Big Five personality structure, dominance is generally

understood to be a dimension of Extraversion, or Agentic
Extraversion in particular, in which sensation-seeking and
nonconformity separate this trait from Extraversion proper.

– From an evolutionary perspective, a social dominance system
may have arisen specifically in response to the ongoing social
problem of competition for resources and mates.

– Dominance was weakly-to moderately related to all scales of the
ANPS (SEEKING, PLAY, FEAR and ANGER), except CARE and
SADNESS.

– Modest but statistically significant difference on the Social
Influence dimension where males scored higher than females.

– Gender differences were not apparent on the Reward
Entitlement dimension. 41/49



Literature Survey
Dominance and Personality in Social Cognition

• Watanabe and Yamamoto[31] have suggested that various brain
regions are involved in the perception of dominance, and that
these areas can be classified into two groups:

– One group that codes only social ranking and includes the LPFC,
amygdala, and anterior hippocampus.

– Second group that codes both social and non-social rankings and
includes the VMPFC, IPS, striatum, and posterior hippocampus.
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Datasets
ASCERTAIN (2016)[32]

• Recorded persons: 58 (38 male, 20 female), mean age = 30
years (std = 8.8)
• Employed stimuli: 36 movie video clips selected in a prior study,

mean length = 80s std= 20s
• Synchronized recorded Data: EEG (single sensor), GSR, ECG and

Facial Motion Units (EMO)
• Data evaluation: Annotations for the quality of all data recorded

from the four modalities.
• User data:

– Personality scores for the Big 5 Personality traits along with
Additionally ratings for 50 descriptive adjectives for each subject
from which the personality trait scores are calculated.

– Self reports (for 36 videos for 58 subjects each) of Arousal,
Valence, Engagement, Liking, Familiarity.
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Datasets
AMIGOS (2017)[33]
• Experiments:

– Short video experiment: 40 participants, 16 videos
– Long video experiment: 37 of previous participants, 4 videos (17

of the participants individually and 20 participants in 5 groups of
4 people)

• Synchronized recorded Data: ECG, GSR, 14 Channel EEG, Frontal
HD video, Full body RGB video via Kinect, Full body depth video
via Kinect
• User data:

– Personality scores for the Big 5 Personality traits.
– PANAS and Arousal, Valence, Engagement, (Liking, Familiarity)*,

and selection of basic emotions: neutral, disgust, happiness,
surprise, anger, fear, sadness. *depending on experiment

• External annotations of valence and arousal for the 20 second
segments of the frontal videos of both experiments by three
annotators.
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