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What is Emotion Recognition!"
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Role of Context in Emotion Recognition

Perceived Emotion changes: Face = Visible Body — Scene Context .



Sources of Context for Emotion Recognition

Body Posture,
Scene Context,
Surroundings!”
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[1] Aviezer, H., Ensenberg, N., and Hassin, R. R. (2017). The inherently contextualized nature of facial emotion perception. Current Opinion in Psychology.
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Sources of Context for Emotion Recognition

Body Posture,
Scene Context,
Surroundings!"

“Disgust” “Anger”
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Sources of Context for Emotion Recognition

Body Posture,
Scene Context,
Surroundings!"

“Disgust” “Anger”

“Sadness”
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Sources of Context for Emotion Recognition

Body Posture,
Scene Context,
Surroundings!"

“Disgust” “Anger”

“Sadness” “Fear”
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Approach For Emotion Recognition

(1) Find the Visual Features responsible for the emotions
N\
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Approach For Emotion Recognition

(1) Find the Visual Features responsible for the emotions
N\

(2) Label them ‘K Eecitad

(3) Model using Features & Labels ‘K
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EMOTIC - Characteristics

(1) Appearance of Subjects
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EMOTIC - Characteristics

(1) Appearance of Subjects

(2) Presence of Scene Context
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EMOTIC - Characteristics

(1) Appearance of Subjects
(2) Presence of Scene Context

(3) Extensive Emotion Labels
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EMOTIC - Construction

Combined Emotion Labels!®

(1) 26 Emotion Categories

6 “Basic” Emotions!"

Anger
Aversion
Fear
Sadness
Surprise
Happiness

[1] Ekman, P. and Friesen, W. V. (1971). Constants across cultures in the face and emotion. Journal of personality and social psychology
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EMOTIC - Construction

Combined Emotion Labels!®

(1) 26 Emotion Categories

6 “Basic” Emotions!"

Anger
Aversion
Fear
Sadness
Surprise
Happiness

" +20 more Affective Categories\

Peace Suffering
Affection Disconnection
Esteem Embarrassment
Anticipation Yearning
Engagement Disapproval
Confidence Annoyance
Pleasure Sensitivity
Excitement Disquietment
Sympathy Pain

k Doubt/Confusion Suffering j
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[1] Ekman, P. and Friesen, W. V. (1971). Constants across cultures in the face and emotion. Journal of personality and social psychology



EMOTIC - Construction

Combined Emotion Labels!®

(1) 3 Continuous Dimensions
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EMOTIC - Construction

Combined Emotion Labels!®

Valence: Negative vs. Positive
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EMOTIC - Construction

Combined Emotion Labels!®

Arousal (awakeness): Calm vs. Ready to act
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EMOTIC - Construction

Combined Emotion Labels!®

Dominance: Dominated vs. In control
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EMOTIC - Examples!©
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EMOTIC - Examples!©
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EMOTIC - Analysis"! — Co-occurence

Doubt/Confusion
Disapproval
Annhoyance

Anticipation
Engagement
Confidence

Affection
Happiness
Pleasure

Yearning
Annoyance
Disquietment




EMOTIC - Analysis® - Cross Relationship
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EMOTIC Modeling

Person Features!®

AvgPool
Person
Features
C3 C4 C5
PL1 C2
Based on Alexnet!"
[1] Krizhevsky, Alex, Ilya Sutskever, and Geoffrey E. Hinton. "Imagenet classification with deep convolutional neural networks." 39

In Advances in neural information processing systems, pp. 1097-1105. 2012.



EMOTIC Modeling

Visual Scene Features!‘!

AvgPool
R

,,,,,

Scene

Features
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1
Based on PlacesCNN!"
[1] Zhou, B., Lapedriza, A., Khosla, A., Oliva, A., and Torralba, A. (2017a). Places: A 10 million image database for scene recognition. 40

IEEE transactions on pattern analysis and machine intelligence



EMOTIC Modeling
Fusion CNN Model“
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EMOTIC Modeling
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EMOTIC Modeling
Fusion CNN Model“

Person Features!®
Module 2

Module 3

256

Person
Features

26 Emotion
Categories

FC3

Fcl (256 --> 26)

(896 --> 256)

3 Continuous
Dimensions

FC2
AvgPool (256 --> 3)
A

640

Scene

o4O Features
c13 CB14 C15 CB16

co cB10 c11 CB12
128 75 cs CB6 c7 CB8
3  CB4

Cl CB2

Module 1
Visual Scene Features!“

43



EMOTIC Modeling
Fusion CNN Model“
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EMOTIC Modeling

Fusion Module[C]
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EMOTIC Modeling

Fusion Module[C]
Module 3
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EMOTIC Modeling

Fusion Module[C]
Module 3
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EMOTIC Modeling

Combined Criterions!c -

Lcombl — )\dischisc + )\contLQCont

Emotion Category Continuous Dimensions
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EMOTIC Modeling

Combined Criterions!c -

Lcombl — )\dischisc + )\contLQCont
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Emotion Category Continuous Dimensions 49
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EMOTIC Modeling

Combined Criterions!c -

Lcombl — )\dischisc + )\contLQCont

Lcome — )\disch@'sc + )\contSLlcont

)\disc — )\cont = 0.0
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Experiments(c

B Model
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Experimentsc
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Experiments(© -]

B+l Model (Fusion CNN Model)
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Experiments(© -]

B+l Model (Fusion CNN Model)
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Results - Emotion Categories

B Model Fusion Model

L., 23.86 24.88
L ., 22.36 27.38

Average Precision (AP)
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Results - Emotion Categories

comb1

comb2

B Model
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Results — Continuous Dimensions

B Model Fusion Model

L comb 0.0569 0.0589
L coms: 0.0581 0.0573

Average Absolute Error (AE)
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Results — Continuous Dimensions

B Model Fusion Model
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Results — Continuous Dimensions

B Model Fusion Model

Lcomb1 0.0569 0.0589 <+— 3.5% lower
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Average Absolute Error (AE)
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Results — Continuous Dimensions

comb1

comb2

B Model

0.0569

0.0581

Fusion Model

0.0589
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<+— 3.5% lower

<+— 1.4% higher

Average Absolute Error (AE)
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Quantitative Analysis - Emotion Categories
Jaccard Coefficient (JC)~

P = Predicted Categories
G = Ground Truth Categories
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Quantitative Analysis - Emotion Categories
Jaccard Coefficient (JC)~

P = Predicted Categories
G = Ground Truth Categories

Intersection (P, G)

JC= Union (P, G)
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Quantitative Analysis - Emotion Categories
Jaccard Coefficient (JC)~

P = Predicted Categories
G = Ground Truth Categories

Intersection (P, G)

JC= Union (P, G)

Higher values are better
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Qualitative Analysis (L__,))
High JC values

Anticipation V:0,57
Confidence A: 0,83
Engagement D: 0,67
Excitement

Ground Truth
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Qualitative Analysis (L__,))

High JC values
= B Model

: ~m— _“ Anticipation V: 0,61
— S Confidence A: 0,61
Engagement D: 0,67
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Happiness
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JC:0,57

Anticipation V:0,57
Confidence A: 0,83
Engagement D: 0,67
Excitement

Ground Truth
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Qualitative Analysis (L__,))

High JC values
-~ B Model

~m— Anticipation
- Confidence
Engagement
Excitement
Happiness
Surprise
Sympathy

JC:0,57

Anticipation V:0,57
Confidence A: 0,83
Engagement D: 0,67
Excitement

Ground Truth

V:0,61
A:0,61
D: 0,67

Fusion Model

Anticipation V:0,62
Confidence A:0,70
Engagement D: 0,66
Excitement
JC:1.00
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Qualitative Analysis (L__,))
High JC values

B Model

e — Anticipation
B Confidence
Engagement
Excitement
Happiness
Surprise
Sympathy

JC:0,57

Anticipation V:0,57
Confidence A: 0,83 AE = 0.087
Engagement D: 0,67

Excitement

Ground Truth

V:0,61
A:0,61
D: 0,67

Fusion Model

Anticipation V:0,62
Confidence A:0,70
Engagement D: 0,66
Excitement
JC:1.00
AE = 0.045
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Qualitative Analysis (L__,))

High JC values
- B Model Fusion Model
: * . = Anticipation V:0,61 Anticipation V:0,62
R Confidence A:0,61 Confidence A:0,70
Engagement D: 0,67 Engagement D: 0,66
Excitement Excitement
Happiness
Surprise
Sympathy
_ JC: 0,57 JC:1.00
Anticipation V:0,57
Confidence A: 0,83 AE = 0.087 AE = 0.045
Engagement D: 0,67
Excitement

Ground Truth 70



Qualitative Analysis (L__,))

Low JC values

Anger V: 0,50

Annoyance A:0,33
Aversion D:0,67
Doubt/Confusion
Sadness

Surprise

Ground Truth
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Qualitative Analysis (L__,.)

Low JC values

Annoyance A:0,33
Aversion D:0,67
Doubt/Confusion
Sadness

Surprise

Ground Truth

Anger V: 0,50

B Model

Anticipation V:0,60
Confidence A:0,50
Disconnection D:0,63
Engagement

Happiness

Pain

JC: 0,00
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Qualitative Analysis (L__,))

Low JC values

B Model Fusion Model
Anticipation V: 0,60 Affection V: 0,64
Confidence A:0,50 Anticipation A: 0,54
Disconnection D:0,63 Disquietment D: 0,62
Engagement Doubt/Confusion
Happiness Engagement
Pain Happiness
Pleasure
_ _ JC: 0,00 JC: 0,08
Anger V:0,50
Annoyance A:0,33
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Doubt/Confusion
Sadness
Surprise 73

Ground Truth
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Qualitative Analysis (L__,.)

Low JC values

B Model Fusion Model
Anticipation V: 0,60 Affection V: 0,64
Confidence A:0,50 Anticipation A: 0,54
Disconnection D: 0,63 Disquietment D: 0,62
Engagement Doubt/Confusion
Ha'pplness Engagement
Pain Happiness
Pleasure
_ _ JC: 0,00 JC: 0,08
Anger V:0,50
Annoyance A:0,33
Aversion D:0,67 ‘ AE=0.10 AE=0.13
Doubt/Confusion
Sadness
Surprise 75

Ground Truth



Sentibanks as Visual Context Features

Image Sentiment?
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Sentibanks as Visual Context Features

Image Sentiment?
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Sentibanks as Visual Context Features

Image Sentiment?

“Sunset at the beach”
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Sentibanks as Visual Context Features

Image Sentiment?

“Beautiful Sunset at the beach”

79



Sentibanks as Visual Context Features

Image Sentiment?

Adjective - Noun Pair (ANP)

(Sentibanks) \

'|Beaul:iful Sunset Iat the beach”
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Sentibanks as Visual Context Features
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Sentibanks as Visual Context Features
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Sentibanks as Visual Context Features

“A Muddy Dog"”
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Sentibanks as Visual Context Features

Adjective - Noun Pair (ANP) B

(Sentibanks)

"A Muddy Dog'l
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Sentibanks as Visual Context Features (Experiments)

Person
Features f
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Sentibanks as Visual Context Features (Experiments)

Person
Features ':

AvgPool

--------------------

Scene

530 60 40 640 Features f
C13 CB14 C15 CB16
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Sentibanks as Visual Context Features (Experiments)

Person

Features f
384 256

Sentibank Detector - I
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Sentibanks as Visual Context Features (Results)
Logistic Regression

Features B, B + I B+ 1
AP 23.00 27.70 29.45

AE 0.0704 0.0643 0.0713
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Sentibanks as Visual Context Features (Results)
Logistic Regression

Features B, B+ I, B, + 1

Emotion Categories —» AP 23.00 27.70

AE 0.0704 0.0643 0.0713
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Sentibanks as Visual Context Features (Results)

Logistic Regression Sentibanks
1
Features B, B+ I, B, + 1

Emotion Categories —» AP 23.00 27.70
Continuous Dimensions —> AE 0.0704 0.0643 0.0713
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Sentibanks as Visual Context Features (Results)
Logistic Regression

Features B, B+ I, B +1

Emotion Categories —» AP 23.00 27.70

Continuous Dimensions > AE 0.0704 0.0643 0.0713

I, (sentibanks) — a good source for Visual Scene Context
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Main Takeaways

(1) EMOTIC - A Novel Emotion Recognition Dataset
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Main Takeaways

(1) EMOTIC - A Novel Emotion Recognition Dataset

(2) Fusion CNN model - models visual scene
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Main Takeaways

(1) EMOTIC - A Novel Emotion Recognition Dataset

(2) Fusion CNN model - models visual scene

(3) Sentibank features and Scene context features - both good

sources of visual context information
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Future Work

(1) Data Augmentation
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Future Work

(1) Data Augmentation

(2) Strategy of Emotion labels
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Future Work

(1) Data Augmentation
(2) Strategy of Emotion labels

(3) Emotion Captioning
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