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Lecture 8 - Signals and Facial Expressions

Jesse Hoey
School of Computer Science

University of Waterloo

November 8, 2021

Readings:
I Picard Affective Computing Chapters 5 and 6

I Alan J. Fridlund The new ethology of human facial expressions in James A. Russell and Jose Miguel
Fernandez-Dols The Psychology of Facial Expression, Chapt. 5, pages 103-129, Cambridge University
Press, 1997.

I Allan J. Fridlund and Jose Miguel Fernandez-Dols What does facial expression mean? in James A. Russell
and Jose Miguel Fernandez-Dols The Psychology of Facial Expression, Chapt. 1, pages 3-30, Cambridge
University Press, 1997.
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Properties of Emotional Signals

Signals from the body have:

I Response decay - exponential

I Repeated small strikes > one big strike

I Influenced by temperament and personality

I Non-linear (but may be locally linear)

I Time invariant

I Activation and Saturation Thresholds

I Internal feedback loops

I Mood influenced
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Emotion Recognition

Non-invasive

I sounds

I gestures

I facial expresions

I mouse/keyboard/screen interactions

I mobile device sensors

Invasive:

I blood pressure

I hormone levels

I neurotransmitter levels

Also:

I combinations of gestures

I context
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Invasive Sensors

I Electromyogram (EMG):
muscle contraction

I Blood volume pressure
(BVP): blood flow

I electrodermal activity (EDA)
or Galvanic Skin Response
(GSR): skin conductivity

I Respiration Rate
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Invasive Sensors

I Electromyogram (EMG):
muscle contraction

I Blood volume pressure
(BVP): blood flow

I electrodermal activity (EDA)
or Galvanic Skin Response
(GSR): skin conductivity

I Respiration Rate Video game player signals with
faulty controller
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Smart Textiles
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Non-Invasive pulse detection

https://www.youtube.com/watch?v=EhZXDgG9oSk

https://www.youtube.com/watch?v=EhZXDgG9oSk
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Vocal Intonation
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Facial Expression Program

James A. Russell The Psychology of Facial Expression,

Chapt. 5

I Happiness (Joy)

I Surprise

I Anger

I Sadness

I Fear

I Disgust

I Contempt

I Shame
I Ekman’s facial expression “program”

I 6 “basic” universal emotions

I uncontrollable

I maskable
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Behavioral Ecology View

James A. Russell The Psychology of Facial Expression, Chapt. 5
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Behavioral Ecology View

James A. Russell The Psychology of Facial Expression, Chapt. 5
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Behavioral Ecology View

Evolution dictates five requirements for facial expressions:

1. displays provide reliable, graded, mututally beneficial signals
of contingent future action

2. displays would not betray information detrimental to the
displayer

3. survivors of conflict would include both displayers and
recognizers

4. costs and benefits of signaling [...] would vary with the
momentary social context and the animal’s intentions within it

5. co-evolution of signaling and vigilance: “social tools” that aid
the negotiation of social encounters
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Behavioral Ecology View

The emotions view:

I neglects the costs of automatic expression

I omits the recipient’s co-evolutionary role in the origin and
persistence of display

I erroneously presumes that infant faces are “authentic” and
that maturation breed dissimulative faces



13/ 18

Behavioral Ecology View

The emotions view:

I fails to account for the poor relationship between emotions
and facial displays

Justine Dufour-Lapointe (Sochi Gold Medallist 2014). Emotion?
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Behavioral Ecology View

The emotions view:

I holds erroneously that the existence of “facial expressions of
emotion” is demonstrated by the dual neurological control of
facial expressions

Stroke lesion makes “fake” smile impossible, but “real” smile
unaffected
Two types of emotion are controlled by different brain areas:
is this evidence for a two-factor model of emotions?
Compare with aphasia of speech: “constructed” vs “habitual”
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Behavioral Ecology View

The emotions view:

I neglects the sociality that is implicit when displayers are alone

I Facial expressions occur when
displayers are alone: support
for emotions view?

I Emotions program view: B-E
are non-social...

I when we are alone we often treat ourselves as interactants
I we often act as if others are present when they are not
I we often imagine that others are present when they are not
I we often forecast interaction and deploy displays appropriately

I Kraut and Johnston: bowling study

I we often treat nonhumans and animate and inanimate objects
as interactants

I Media Equation
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Facial Expression Analysis: Problem Space

I Level of description: FACS/emotions/context

I Individual differences

I Transitions between expressions Simple and co-articulatory
effects

I Intensity

I Deliberate vs. spontaneous

I Head orientation and scene complexity

I Image acquisition and resolution

I Ground truth reliability (for supervised approaches)

I Databases

I Relation to other facial/non-facial behaviour Gestures,
vocal intonation, etc...
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Facial Expressions - Surveys and Software

I Ciprian Adrian Corneanu, Marc Oliu Simon, Jeffrey F. Cohn
and Sergio Escalera Guerrero Survey on RGB, 3D, Thermal,
and Multimodal Approaches for Facial Expression Recognition:
History, Trends, and Affect-Related Applications IEEE
Transactions on Pattern Analysis and Machine Intelligence
(Volume: 38, Issue: 8, Aug. 1 2016)

I Evangelos Sariyanidi, Hatice Gunes, and Andrea Cavallaro
Automatic Analysis of Facial Affect: A Survey of Registration,
Representation, and Recognition. IEEE Transactions on
Pattern Analysis and Machine Intelligence, Vol. 37, No. 6,
June 2015

I Li, S., and Deng, W. (2020). Deep facial expression
recognition: A survey. IEEE transactions on affective
computing.

I https://github.com/TadasBaltrusaitis/OpenFace

https://github.com/TadasBaltrusaitis/OpenFace
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Next:

I Affect Control Theory

I Bayesian Affect Control Theory

I Student Presentations


