
Animating Believable Facial Expressions: Is it Possible to 
Choreograph Perceptually Valid Emotional Expressions? 

 
Robin J.S. Sloan, Brian Robinson, Malcolm Cook  

University of Abertay Dundee 
r.sloan@abertay.ac.uk, b.robinson@abertay.ac.uk, m.cook@abertay.ac.uk 

 
 
In psychology research, the nuances of facial movement have been investigated to determine 
the key characteristics of emotional expressions. Studies have shown that movement alone 
can communicate emotion [1], that particular facial regions have varying degrees of 
importance to expression recognition [6], and that temporal factors might affect the 
appearance of facial regions during expressions [5]. Furthermore, researchers have suggested 
that emotional expressions could have temporal configurations [7].  

If facial expressions have perceptually valid (or invalid) configurations of facial actions over 
time, then a detailed study of how configuration manipulation affects perception could inform 
the practice of character animation. Studies of facial expression - most notably Ekman and 
Friesen’s Facial Action Coding System [3] – have had an impact on animation research and 
application. However, most studies have focused on static expressions. A better 
understanding of the choreography of authentic dynamic expressions (where choreography 
could be described as the sequence, timing, and duration of regional facial movement within 
and between expressions) could be of more value to practicing animators. 

In this paper, the authors discuss ‘Emotional Avatars’ - an interdisciplinary research project 
which aims to expand upon the findings of psychology-based methods in order to inform 
artistic practice. Drawing upon the experience of animators and psychologists, the primary 
aim of the project is to determine whether audiences perceive certain choreographies of facial 
movement to be more or less authentic.  

The current research concerns the sequence and timing of regional movement within and 
between expressions of emotion. Using existing resources as a basis for peak expression 
appearance [2, 4] the authors systematically generate and manipulate animated expressions of 
emotion based on the generally accepted ‘universal expressions’ (happiness, sadness, anger, 
fear, disgust, and surprise). By producing a range of animations with variation in sequence, 
and then testing observer perception of the animations under controlled conditions, the goal of 
the current research is to identify potential valid and invalid emotional expression 
choreographies.  

 
[1]  Bassili, J.N. (1979). ‘Emotion recognition: The role of facial movement and the relative 

importance of upper and lower areas of the face’. Journal of Personality and Social Psychology, 
37(11), 2049-2059. 

[2]  Ekman, P., and Friesen, W.V. (1975), Unmasking the face. New Jersey: Prentice-Hall 
[3]  Ekman P., and Friesen, W.V. (1977). Manual for the facial action coding system. Palo Alto: 

Consulting Psychologists Press 
[4]  Faigin, G. (1990). The artist’s complete guide to facial expression. USA: Watson-Guptil 

Publications. 
[5]  Messinger, D., Fogel, A., and Dickson, K. L. (1999). What’s in a smile? Developmental 

Psychology, 35, 701–708. 
[6]  Nusseck, M., Cunningham, D. W., Wallraven, C., & Bülthoff, H. H. (2008). ‘The contribution of 

different facial regions to the recognition of conversational expressions’. Journal of Vision, 
8(8):1, 1-23 

[7]  Wehrle, T., Kaiser, S., Schmidt, S., and Schere, K.R. (2000). ‘Studying the dynamics of emotional 
expression using synthesized facial muscle movements’. Journal of Personality and Social Psychology, 
78(1), 105-119. 


