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Rationality and Emotions: An 
Oxymoron?

ÅDamasioexamined the cases of 2500 people with brain 
damages
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ÅFeelings no danger for the rational 
performance of the brain

ÅBut fundamental prerequisite for 
rational behaviors
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Computer and Emotions: An 
Oxymoron?

ÅReeves and Nass(1996): The Media Equation 
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ÅA number of empirical studies on human-machine 
communication provide evidence for the media equation. 

ÅҦ LƴǘŜǊŀŎǘƛƻƴ ŘŜǎƛƎƴ ǊŜǉǳƛǊŜǎ ǘƘŜ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ŜƳƻǘƛƻƴŀƭ 
and social dimensions

Human-Machine 
Interaction

Human-Human Interaction=



Multimedia Concepts 
and Applications

Why to Care about Emotional 
Sensitivity of Machines?

ÅAffective states influence avariety of cognitive processes, 
including attention, perceptual organization

ïAt a lower level

ÅAttention

ÅMemory

ïAt a higher level

ÅSituation assessment

ÅDecision making

ÅJudgment
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Why to Care about Emotional 
Sensitivity of Machines?

Å Traumand colleagues:

ïMany breakdowns in man-machine communication can be avoided if 
ǘƘŜ ƳŀŎƘƛƴŜ ǿŀǎ ǎŜƴǎƛǘƛǾŜ ǘƻ ǘƘŜ ǳǎŜǊΨǎ ŜƳƻǘƛƻƴǎΦ

Å Aist and colleagues:

ïEmotional scaffolding leads to a more persistent learning 
performance. 

Å Prendingerand colleagues: 

ïAn empathetic system led to a more positive physiological response.

Å Bosmaand André: 

ïPhysiological data (heart rate, skin conductance etc.) are significantly 
correlated to the level of commitment 

ïҦ wŜǎƻƭǾŜ ŀƳōƛƎǳƛǘƛŜǎ ƛƴ ŦŜŜŘōŀŎƪ ǎƛƎƴŀƭǎΣ ǎǳŎƘ ŀǎ άƻƪέ
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Everyday Emotional States

ÅDramatic extremes are fascinating, but marginal for HCI.

ÅTarget of an affect-aware system

ïregister everyday states with an emotional component ς
excitement, boredom, irritation, enthusiasm, stress, 
satisfaction, amusement

ïachieve sensitivity to everyday emotional states

ïregister emotional states in everyday situations
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Applications

Å Call CentersǳǎŜ ƪƴƻǿƭŜŘƎŜ ƻƴ ǘƘŜ ǳǎŜǊΩǎ ŜƳƻǘƛƻƴŀƭ ǎǘŀǘŜ 
ï to select appropriate conciliation strategies and 
ï to decide whether or not to transfer the caller to a human agent

Å Emotionally-aware in car systems
ïDependencies between the emotional state of drivers and their 

performance
Å Tutoring systems
ïConvey an emotional state that is most beneficial to the learning 

progress
ï!ŘŀǇǘ ǘǳǘƻǊƛŀƭ ǘŀŎǘƛŎǎ ǘƻ ǘƘŜ ƭŜŀǊƴŜǊΩǎ ŜƳƻǘƛƻƴŀƭ ǎǘŀǘŜΦ

Å Opinion mining
ïDo not only infer the topic a document is about, but also the opinion it 

conveys
Å Evaluation instruments
ï5ŜǘŜŎǘƛƴƎ ǳǎŜǊ ŜƳƻǘƛƻƴǎ ŀǎ ŀ ƳƻǊŜ ƻōƧŜŎǘƛǾŜ ƳŜŀƴǎ ǘƻ ƳŜŀǎǳǊŜ αǳǎŜǊ 
ŜȄǇŜǊƛŜƴŎŜά
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Emotion Recognition as a 
Machine Learning Problem
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Overview of an Emotion 
Recognition System
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Examples of Features

ÅElectro cardiogram

ÅSpeech

ÅMimics 
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Amplitudes

Distances between peaks of the 

same type etc.

Pitch

Loudness

Voice Quality

FACS: MPEG-4 FAPS
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Bio Signals
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Bio Signal Data

ÅDifferent emotional expressions produce different changes in 
autonomic activity:

ïanger: increased heart rate and skin temperature

ïfear: increased heart rate, decreased skin temperature

ïhappiness: decreased heart rate, no change in skin 
temperature

ÅEasily integrated with external channels (face and speech)
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Bio Signal Data
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ÅAdvantages:

ïHard to control deliberately

ïMay be continuously processed

ÅDisadvantages:

ïUser has to be equipped with sensors
EMG: Muscle 

Activity

SC: Skin 

Conductance
RSP: 

Respiration

ECG: Heart 

Rate
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Emotion Recognition from Bio 
Signals
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Å Measuring physiological reactions when listening to music: 

Song1: joyful, energizing, 

Song2: unpleasant, disturbing

Song3: sad, melancholic, 

Song4: pleasant, relaxing

Song1 Song1Song3 Song3
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Classification of Emotions by 
Means of Biosensors
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ÅVery good results under laboratory conditions
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BodyMedia
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ÅKey Metrics Employed:
ïcalories burned 
ïphysical activityduration
ïsleep duration
ïΧ

ÁHeat flux sensor

ÁSkin temperature sensor

ÁSkin conductance sensor

Á2-Axis accelerometer
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Biofeedback Analysis in Games: 
The Wild Divine
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ÅControl the boat by your emotions!



Multimedia Concepts 
and Applications

Aubt BioSignal Toolbox
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Feature export

Feature selection

Classification

Feature extraction
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