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What is the emotion you are feeling right now?
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What is an Emotion?

Or more specifically, What makes an emotion?

There are three essential components of an emotion:

1. The subjective component of how we experience the 
emotion.

2. The physiological component which involves how our bodies 
react to the emotion.

3. The expressive component or how we behave in response to 
the emotion.



What is an Emotion?

Its Definitions:

Emotions are biologically based responses to the situations 
that are seen as personally relevant. They are shaped by 
learning, and usually involves changes in peripheral 
physiology, expressive behavior, and subjective experiences.

States of feeling that result in physical and psychological 
changes that influence our behavior.



Why are Emotions the Juice of Our Lives?

Why do we need them?

● Emotions also motivate you to take action.
● Emotions also clue you in on your likes and dislikes.
● Emotions also help others to understand you and what you 

feel.
● Emotions are crucial to effective communication.



Isn't the Emotion same as Feeling?

We need to discuss 3 words:

Affect

Emotion

Mood



Isn't the Emotion same as Feeling?

We need to discuss 3 words:

An Affect is a term that encompasses a broad range of 
feelings that people can experience. It embodies both 
emotions and moods.

An Emotion is an intense feeling that is short-term and is 
typically directed at a source. Emotions can often have 
indicative facial expressions and body language as well.

A Mood is a state of mind that tends to be less intense than 
an emotion, and does not necessarily need a contextual 
stimulus. Moods last longer than emotions, from hours to 
days.



Theories of 
Emotions

Where it all started and 
where are we now?

● Ancient Greek
● Enlightenment
● Darwin
● William James
● James - Lange
● Cannon - Bard
● Schacter - Singer
● Lazarus



Ancient Greek

Hippocrates:

● Certain human moods, emotions and behaviors were caused 
by an excess or lack of body fluids (called "humors")

● Blood, yellow bile, black bile, and phlegm
● Balance of these 4 humors

Aristotle:

● Aristotle has viewed emotion as a cognitive function of 
brain.

● His approach is modern day cognitive science.



Enlightenment
Descartes:

● Intricate taxonomy of Emotions - a description of their bodily causes and 
their effects & functions.

● 6 primitive passions: wonder, love and hatred, desire, joy and sadness.
● Unlimited number of specific passions as combination of these 6 primitive 

passions.

Spinoza:

● Emotion is a psycho-physical event.
● Emotion is a change in the state of our physical organism to a greater or 

lesser degree of vitality, along with an idea, or mental representation, 
of that change in state.

● 3 basic emotions: Desire, Joy, Sorrow
● All of the other emotions are compounded of the three preceding ones.



Enlightenment
Hume:

● Impressions of sensation 
("original impressions", 
arising from physical 
causes outside the mind)

● Impressions of reflection 
("secondary impressions", 
arising from other 
perceptions within the 
mind)

● Divides these "reflective 
impressions"—"the passions, 
and other emotions 
resembling them"

Hume divides the passions into 
different categories. The 
calm/violent distinction, which may 
apply to passions in all 
categories, is not pictured



Darwin

In 1872, Darwin published The Expression of the Emotions in 
Man and Animals, in which he argued that all humans, and 
even other animals, show emotion through remarkably similar 
behaviors.

● Facial expressions of emotion are innate (hard-wired).
● Evolutionary perspective - emotions evolved gradually in 

animals and human via natural selection.
● Emotion serve the purpose both in communication and 

survival.
● The evolved communicative function is not irrational.



William James

Physiological Approach - Essense of emotion is a 
physiological response and registers itself as a pattern in 
physiological changes.

Emotions are secondary to physiological phenomenon.



James - Lange

The perception of bodily state, as they occur, is the 
emotion.

Physiological arousal instigates the experience of emotion.

Physiological change is primary, emotion is experienced when 
the brain reacts to the information received via the body's 
nervous system.



Criticisms of James-Lange by Cannon-Bard

● Total separation of the viscera from the central nervous 
system does not alter emotional behavior.

● The same visceral changes occur in very different 
emotional states and in non-emotional states.

● The viscera are relatively insensitive structures.
● Visceral changes are too slow to be a source of emotional 

feeling.
● Artificial induction of the visceral changes typical of 

strong emotions does not produce them.



Cannon - Bard

Physiological responses alone cannot explain emotional 
experience.

Emotions are not simply physiological phenomenon.

Physiological responses are too slow and often imperceptible 
so they cannot account for our relatively rapid and intense 
emotions.

Event
(Snake)

Perception of emotion 
arousing stimulus

Conscious Experience of 
Emotion (Fear)

General Physiological 
Changes (Change in Heart 
Rate)



Schachter - Singer

2 factor theory of Emotion - emotion is based on two 
factors: physiological arousal and cognitive label.

Appraisal of Physiological experience defines and determines 
the emotion experience

When an emotion is felt, a physiological arousal occurs and 
the person uses the immediate environment to search for 
emotional cues to label the physiological arousal.

Arousal
(Increased Heart Rate)

Perception of 
Stimulus

(Snake)
Cognitive Label
(“I’m afraid”)

Emotion
(Fear)



Criticisms of 2 factor Theory of Emotion
Marshall and Zimbardo:

● Participants were no more likely to act euphoric when exposed to a 
euphoric confederate than when they were exposed to a neutral 
confederate.

● After using hypnotic suggestion to induce arousal rather than 
injecting epinephrine. The results suggested that unexplained 
physical arousal was more likely to generate negative emotions no 
matter which type of confederate condition they were exposed to.

Other criticisms of the two-factor theory:

● Sometimes emotions are experienced before we think about them.
● Other researchers have supported James-Lange's initial suggestion 

that there are actual physiological differences between emotions.



Lazarus
Cognitive Appraisal Theory - 
Cognition is (judgements, 
evaluations, thoughts) necessary 
for emotion to occur.

Two major types of appraisal 
methods

1. Primary appraisal, directed 
at the establishment of the 
significance or meaning of 
the event to the organism

2. Secondary appraisal, directed 
at the assessment of the 
ability of the organism to 
cope with the consequences of 
the event.



Classification of 
Theories of 
Emotion

● Categorical Approach
● Physiological Approach
● Cognitive Appraisal 

Approach
● Dimensional Approach



Categorical Approach

● Emotions are discrete.
● There is a small number of core or basic emotions.
● Complex emotions are composition of basic emotions.
● These specific core emotions are biologically determined 

emotional responses whose expression and recognition is 
fundamentally the same for all individuals regardless of 
ethnic or cultural differences.

The pioneer work in this approach is done by with Hume. 
Darwin, Ekman, Parrott etc. propagated and developed this 
theory to extent.



Categorical Approach

Ekman:

● Proposed 6 basic 
emotions - Anger, 
Disgust, Fear, 
Happiness, Sadness, 
Surprise.

● Other emotions are 
comprised of these basic 
basic emotions.



Categorical Approach

Parrott:

● Suggested 3 level 
hierarchy of emotions.

● 8 primary emotions - 
love, joy, surprise, 
anger, sadness, fear

● 25 secondary emotions
● Over 100 tertiary 

emotions



Physiological Approach

Physiological theories suggest that responses within the 
body are responsible for emotions.

The interaction with the environment changes our physiology 
and those changes define the emotion we feel.

The theories of William James, James - Lange, Cannon - Bard 
use physiological approach to define emotions.



Somatic markers are 
probably stored in the 
ventromedial 
prefrontal cortex [29]

Physiological Approach
Somatic marker hypothesis - Antonio Damasio:

● Somatic markers - feelings in the body associated with 
emotions, such as the association of rapid heartbeat with 
anxiety or of nausea with disgust.

● Somatic markers strongly influence subsequent decision-making. 
● Processed in the ventromedial prefrontal cortex (VMPFC) and the 

amygdala.
● Physiological changes occur in the body and are relayed to the 

brain where they are transformed into an emotion that tells the 
individual something about the stimulus that they have 
encountered.

● Over time, emotions and their corresponding bodily changes 
"somatic markers", become associated with particular situations 
and their past outcomes.

● When making subsequent decisions, these somatic markers and 
their evoked emotions are consciously or unconsciously 
associated with their past outcomes, and influence 
decision-making in favor of some behaviors instead of others.



Cognitive Appraisal Approach
Appraisal: The act or process of developing an opinion, judgment, or 
assessment of the value of something.

● Emotions are the result of our “appraisals” of the stimulus.
● Different appraisal result in different emotion for same event.
● Reasoning and understanding of one's emotional reaction becomes 

important for future appraisals as well.
● Accounts for individual variances of emotional reactions to the 

same event.
● Appraisal theories of emotion are theories that state that 

emotions result from people's interpretations and explanations 
of their circumstances even in the absence of physiological 
arousal.

The theories of Schachter - Singer, Lazarus are Cognitive Appraisal 
Theories.



Cognitive Appraisal Approach

Smith and Ellsworth:

Eight cognitive appraisal dimensions

● Pleasantness
● Anticipated effort / activation [exert / effort]
● Attentional activity / novelty [consider / attend]
● Control agency / coping potential [situational-control / 

self-control / other-control]
● Depth of experience / certainty [Understand / Uncertain / 

Predict]
● Goal-path obstacle / goal relevance [problem / obstacle]
● Legitimacy [fair / cheated]
● Responsibility [self-responsibility / 

other-responsibility]



Cognitive Appraisal
Approach
Smith and Ellsworth:

Items on Dimensional Rating Questionnaire



Dimensional Approach

Attempt to conceptualize human emotions by defining where 
they lie in two or three or more psychophysiological 
dimensions.

Most dimensional models incorporate valence and arousal or 
intensity dimensions.

Russell's circumplex model is a pioneer work in dimensional 
approach.



Dimensional Approach

Wilhelm Wundt:

Three dimensions: "pleasurable 
versus unpleasurable", 
"arousing or subduing" and 
"strain or relaxation"

Harold Schlosberg:

Three dimensions: 
"pleasantness–unpleasantness", 
"attention–rejection" and 
"level of activation"

Harold Schlosberg: A first approximation to the solid 
figure which represents the range of facial expressions. 
The emotions are placed correctly with respect to their 
maximum level of activation (sleep-tension) indicated on 
the ordinate. The top surface is sloped to show that 
anger and fear can reach higher levels of activation than 
can contempt.



Dimensional Approach
Circumplex Model - James Russell:

● Emotions are distributed in a 
two-dimensional circular space.

● Arousal and Valence dimensions.
● Ends of the dimension are bipolar 

opposite.
● Arousal represents the vertical axis, 

valence represents the horizontal 
axis, the center of the circle 
represents a neutral valence and a 
medium level of arousal.

● Emotional states can be represented 
at any level of valence and arousal, 
or at a neutral level of one or both 
of these factors

Eight Affect Concepts in a Circular Order 



Dimensional Approach

Vector Model - Margaret Bradley:

● Model assumes that there is 
always an underlying arousal 
dimension.

● Valence determines the direction 
in which a particular emotion 
lies.

● "Boomerang" shape.
● High arousal states are 

differentiated by their valence.
● Low arousal states are more 

neutral and are represented near 
the meeting point of the vectors.

Representation of emotions in Vector Model



Dimensional Approach
Positive activation–negative activation 
(PANA) model - Watson:

● Positive affect and negative affect are 
two separate systems.

● "Descriptively bipolar but affectively 
unipolar dimensions"

● Although the terms Positive Affect and 
Negative Affect might suggest to some 
readers that these mood factors are 
opposites (i.e., negatively correlated), 
they are in fact independent, 
uncorrelated dimensions.

● The vertical axis represents low to high 
positive affect and the horizontal axis 
represents low to high negative affect

● Valence and arousal lay at a 45-degree 
rotation over these axes.

 The two-factor structure of affect.



Dimensional Approach
Plutchik:

● ‘Basic’ emotions are biologically 
primitive.

● Evolved in order to increase the 
reproductive fitness of the animal.

● 8 primary bipolar emotions: joy vs 
sadness; anger vs fear; trust vs disgust; 
and surprise vs anticipation.

● Primary emotions can be expressed at 
different intensities and can mix with one 
another to form different emotions.

● The cone’s vertical dimension represents 
intensity, and the circle represents 
degrees of similarity among the emotions.

● In the exploded model the emotions in the 
blank spaces are the primary 
dyads—emotions that are mixtures of two of 
the primary emotions.

Plutchik’s wheel of emotions 



Dimensional Approach
PAD emotional state model - Mehrabian:

● Three numerical orthogonal dimensions, Pleasure, Arousal and 
Dominance.

● Pleasure-Displeasure Scale measures how pleasant an emotion may 
be.

● Arousal-Nonarousal Scale measures the intensity of the emotion.
● Dominance-Submissiveness Scale represents the controlling and 

dominant nature of the emotion.

Exuberant (+P+A+D) vs. Bored (-P-A-D)

Dependent (+P+A-D) vs. Disdainful (-P-A+D)

Relaxed (+P-A+D) vs. Anxious (-P+A-D)

Docile (+P-A-D) vs. Hostile (-P+A+D)

VAD (Valance - Arousal - Dominance) is another name for PAD Model.

Three 
dimensional 
model of 
pleasure, 
arousal and 
dominance



Dimensional Approach

Lövheim cube of emotion:

Theoretical model aiming at 
explaining the relationship 
between the monoamine 
neurotransmitters and the 
emotions.

Direct relation between specific 
combinations of the levels of the 
signal substances dopamine, 
noradrenaline and serotonin and 
eight basic emotions.

Lövheim Cube of emotion[45]



Dimensional Approach

Cowen & Keltner:

● 14 Affective Dimensions (used radar 
chart)

● 27 Emotional Experiences (clustered 
2185 videos)

● Categorical labels such as amusement 
better capture reports of subjective 
experience than commonly measured 
affective dimensions (e.g., valence 
and arousal)

● Boundaries between categories of 
emotion are fuzzy rather than 
discrete.

● Emotional states occupy a complex, 
high-dimensional categorical space

14 Affective Dimensions (top) and 27 
Categorical Dimensions (bottom)



Components of 
Emotions

● Valance
● Inaboutness
● Pursuit of important 

goals
● Multicomponent response



Components of Emotions
Valance: Positive or Negative or Neutral Flavour

Inaboutness: There is something an emotion is about. Eliciting or 
Intentional Object.

Enables pursuit of Important Goals: Vital to survival and 
communication.

Multicomponent Response:

● Subjective Experience (Qualia)
● Behavioural Response
● Physiological response



Modalities for 
Emotional 
Response

● Text
● Speech Audio
● Facial Features
● Body Gestures
● Physiological Signals
● Multimodal Fusion



Modalities for Emotional Response

Text:

● Very popular, high data availability
● Typed vs ASR output
● Language modeling (Predictive)
● Conditional probabilities
● Assumed conditional independence
● Classification by Bayesian criterion
● Hierarchical model (Generative)
● Lexicon-based
● Sentence emotion as combination of term emotion
● Typically simple combination schemes
● Adjectives, Verbs and POS tags are very common features



Modalities for Emotional Response
Speech Audio:

How something is said (ASR → what is said)

Prosodic features and statistics

● f0 and pitch
● Energy/Power derived features
● Duration and Rate

Absolute vs Perception-rescaled values

User adaptation via mean normalization or derivatives

Possibly gender-specific models

General procedure

● Extract massive feature set
● Perform feature selection
● Classify



Modalities for Emotional Response

Facial Features:

Facial expression

● Coded through relative positions of facial features
● Facial Action Coding System (FACS): taxonomy of emotional 

expressions
● Forward face orientation

Gaze

● Fixation/Aversion indicate emotional state
● Requires knowledge of outside world



Modalities for Emotional Response

Facial Features:

FACS and Facial EMG (Electromyogram)



Modalities for Emotional Response

Body Postures:

● Posture and motion
● Mostly focused on the limb movement
● Sample features
● Shoulder orientation
● Elbow-torso distance
● Hand shape (open, claw, fist)



Modalities for Emotional Response

Body Postures:



Modalities for Emotional Response
Physiological Signals:

● Galvanic Skin Response (GSR) - skin conductance, measure of  
arousal or stress

● Electromyography (EMG) - frequency of muscle tension, correlates 
with negative valence

● Blood Volume Pulse (BVP) - blood flow, correlates with negative 
valence

● Electrocardiogram (ECG) - contractile activity of the heart, 
relaxation, stress and frustration

● Respiration rate - breath speed and depth, irregularity, speed → 
arousal

● Electrooculogram (EOG)

CNS Signals:

● Electroencephalography (EEG)
● Function Magnetic Resonance Imaging (fMRI)



Modalities for Emotional Response

EEG



Modalities for Emotional Response

ECG



Modalities for Emotional Response

GSR



Measures of 
Emotions

● Self-report Measures of 
Emotion

● Questionnaire
● Autonomic Measures of 

Emotion
● Brain States as a 

Measure of Emotion
● Behaviour as a Measure 

of Emotion



Measures of Emotions

Self-reported Measures Of Emotion:

● The validity of self-reports of emotion is too often seen 
as an all-or-none phenomenon.

● Self-reports of current emotional experiences are likely 
to be more valid than are self-reports of emotion made 
somewhat distant in time from the relevant experience.

● Even in this case, though, there are concerns that not 
all individuals are aware of and/or capable of reporting 
on their momentary emotional states.

● Dimensional frameworks, relative to discrete ones, better 
capture this measure of emotion.



Measures of Emotions

SAM (Self-

Assessment

Manikin)



Measures of Emotions

Questionnaire



Measures of Emotions

Autonomic Measures of Emotion:

● The autonomic nervous system (ANS) is a general-purpose 
physiological system responsible for modulating 
peripheral functions.

● Sympathetic and parasympathetic branches, which are 
generally associated with activation and relaxation, 
respectively.

● Relevant studies often point to relationships among 
dimensions, particularly those of valence and arousal, 
and ANS responses.

● ANS measures appear responsive to dimensions rather than 
discrete emotional states.

ECG, GSR, HR, BP, heart rate variability (HRV), cardiac 
output (CO), total peripheral resistance (TPR)



Measures of Emotions

Brain States as a Measure of Emotion:

● EEG and neuroimaging studies converge in concluding that 
relative left-hemisphere activation is reflective of 
approach-related states, whereas relative right-hemisphere 
activation is reflective of avoidance-related states.

● CNS measures appear to be sensitive to the dimensions of 
approach and avoidance.

● Specific brain regions, too, appear to be linked to states 
of approach and avoidance.

● Emotional states are complex and likely to involve circuits.
● Neuroimaging methods that examine interrelated activity 

among multiple brain regions may hold more promise for 
understanding whether and how emotional specificity is 
instantiated in the brain.

EEG, fMRI, PET



Measures of Emotions

Behaviour as a Measure of Emotion:

● Vocal characteristics is useful in understanding levels 
of emotional arousal, with higher levels of pitch and 
amplitude associated with higher levels of arousal.

● Facial behaviours appear to be particularly sensitive to 
the valence of a person’s emotional state.

● Body posture has not received a great deal of attention 
as a measure of emotion. Studies that have been conducted 
suggest that pride and embarrassment are associated with 
expansive versus diminutive postures, respectively.

Speech, Facial Movements, Posture



Thank you for 
being a Great 

Audience.


