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MOTIVATION

"Angry"

"Neutral"

"Confident"

"Energized" "Sad" "Afraid"
[The Sims 4, Maxis, 2014]



PROBLEM

Animation 
Stack

• New Animation for each 
Emotion

• Variants of Baseline

• Repeat Process for each 
Motion

• Time Consuming & 
Expensive

[The Sims 4, Maxis, 2014]



SOLUTION

• Automatic

• Real-Time

• No Additional Data or 
Training Required

• Works with both Kinematic & 
Policy-Based Physics-Enabled 
characters

• Focused on Locomotion

• Based on Machine Learning & 
Laban Movement Analysis

Emotionally Expressive Motion Controller



RELATED WORK – DeepMimic & Spacetime Bounds

[Bandai-Namco Research Inc., 2022]

[DeepMimic, Li-Ke Ma et al., 2021] [Spacetime Bounds, Xue Bin Peng et al., 2018]

[https://youtu.be/GuBEup_90EQ?t=350, 2020]

Problems:
• No way to explicitly audit the outcome animation

• No way to tweak a character's motion after training



RELATED WORK – Emotion Control of Dance Movements

[Emotion Control of Unstructured Dance Movements, Andreas 
Aristidou et al., 2017]

Problems:
• Does not work with learned Policy-Based Physics-Enabled Controllers

• Changes take time to apply

• Focuses on non-generic dance animations
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• Changes take time to apply

• Focuses on non-generic dance animations

[DeepMimic, Li-Ke Ma et al., 
2021]

[Spacetime Bounds, Xue Bin 
Peng et al., 2018]

RCM Emotional Model

[Emotion Control of Unstructured Dance 
Movements, Andreas Aristidou et al., 

2017]

[Joost Broekens et al., 2004]

PAD Emotional Model



EMOTIONALLY EXPRESSIVE MOTION CONTROLLER



DATASET

• Various Motions in different 
Emotional Styles

• Only Locomotion Animations 
were kept

• 78551 LMA Feature Sets in 14 
different Emotional Styles



LMA FEATURE EXTRACTOR



LMA TO PAD REGRESSION

Regressor MAE

Pleasure 0.02

Arousal 0.06

Dominance 0.03



EMOTIONAL CLASSIFICATION



PAD TO LMA REGRESSION

MAE Direct AutoEncoder

Pleasure 0.20 0.19

Arousal 0.30 0.24

Dominance 0.18 0.14



MOTION SYNTHESIS

• Compute new desired 
positions/rotations for core joints

• 6 Heuristic Rules

• Coefficients to represent the 
difference between Baseline's 
and Generated LMA Features



INVERSE KINEMATICS



EMOTIONALLY EXPRESSIVE MOTION CONTROLLER



USER TESTS

Primed Emotional Agreement Task

Emotional Identification Task



USER TESTS

Emotional Identification Task Primed Emotional Agreement Task



CONCLUSION

• Automatic System for Emotionally Expressive Motion 
Synthesis of Locomotion Animations

• No need for extra data or training

• Works with both Kinematic and Policy-Based Physics-
Enabled Character Controllers

• Emotions specified using the PAD Model

• Emotional Prediction and Motion Synthesis in Real 
Time

• Quality of synthesized motions validated through User 
Tests

• Work accepted for publishing in IEEE ISM 2022



Thank you for listening!
More Info at: https://heroufenix.github.io/expressive_animations_web/

https://heroufenix.github.io/expressive_animations_web/
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BACKGROUND – Computer Animation

Kinematic Controllers

[Bandai-Namco Research Inc., 2022]

Physics Controllers

[Blender, 2022]

[DeepMimic, Li-Ke Ma et al., 2021]

[Spacetime Bounds, Xue Bin Peng et al., 
2018]

[https://youtu.be/GuBEup_90EQ?t=350, 2020]

[https://youtu.be/z93e5_7P54g, 2020]



BACKGROUND – Emotional Models & Laban Movement Analysis

[Joost Broekens et al., 2004]

PAD Emotional Model

Effort Shape

Space

LMA

Body


