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The study of dynamic facial expression 8
perception in closed-loop contexts
yields important insights into the
perceptual and neural mechanisms
that govern the interaction between
people. However, for such studies the creation of convincing and
controllable feedback of facial movements in real time is a
technological challenge.

Action
(Facial expressions)

Overall Project Goal

In this project we present a novel tool for the study of closed
loop perception and self recognition of humans and present first
experimental data.

/ Previous Work
Development and validation of facial
animation models
= How to achieve intuitive
control?
= What is a perceptually
efficient expression
decomposition? curio et al (2006)

3D Facial Action Unit Models
(after Ekman & Friesen 1978)

fModel Reconstruction )

Processing and parameterization of 4D scan data and video

Walder, Breidt, Biilthoff, Schdlkopf, Curio (2009)

= Tracking 4D surfaces with machine
learning and computer vision

= Analysis by synthesis through
model-based data fitting

= Spatio-temporal animation model:
4D morphable model

= Dynamic face-space for the mani-
pulation of temporal aspects and
appearance in 3D.

Model (red) fitted to 3D
scan data (blue)

Deforming template mesh tracking of dynamic 3D scans and video

(The Neural Basis of Dynamic Facial
Expression Recognition (Open Loop)

Psychophysical facial expression adaptation study

Adaptation-Stimulus
(Anti-Expressions)

Test-Stimulus
(Expression)

High-level after-
effects in dynamic
facial expression
recognition

(Curio et al 2008, Curio et
al 2010)
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Real-time facial animation properties
= Sparse 3D reconstruction of facial movements by video based

markers

= Decomposition of facial expressions by fitting a morphable
model comprised of 3D Action Unit (AU) keyshapes

= Rendering and feedback of (manipulated) facial expressions
with a corresponding dense computer graphics model

= Closed-loop, realtime performance: 50 Hz update rate,
50 msecs average feedback latency

= Flexible and simple implementation of experimental
protocols in Matlab thanks to interface with open-source

Kleiner et al (2006)
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Visual feedback controller for facial movement perturbation
= Real-time detection of dynamic events

= AU channel remapping (permutation o)

= AU channel delays (z")

= AU gains (g), identity switching etc.
= Real time form-vs-motion dissociation (GPU)
= Replay of original and manipulated sequences

Morphing

[F‘erturbation of Action Unit Signals
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Psychophysical study (pilot data) e

Task: Open- vs. closed-loop perturbation detection

to the performed AU
trajectories (S)

P: Perturbation signal
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Results:

= The perception of self-generated facial movements in the
mirror seems to differ from observing the expressions

= The perception seems to be modulated by the facial motor
system and suggests the importance of studying self-
perception with multimodal cues (proprioceptive/visual)
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