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Motivation

Lifecycle Awareness

Proposed Approach
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Visualisations

Results on BP4D and GFT Datasets
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Conclusion and Future Work

• Facial Action Unit (AU) Activation follows a temporal 
evolution: the AU Lifecycle. 
• Facial muscles contract to form the onset phase.
• Complete contraction at the apex state.
• Muscles start to relax in the offset phase.

• Saliency Maps depicting pixels in the FoIs that contribute 
the most to model predictions.

• Additional activity witnessed for AU 4 in the lower face 
region due to co-activation with AU 7 and AU 17. 

• Understanding co-occurrence patterns can help improve 
model performance.

• Combining spatial and spatio-temporal feature 
primitives improves model performance.

• Selectively focusing on spatial and spatio-temporal 
features through capsule routing enables robustness.

• Model performance sensitive to sequence window 
length.

• Dynamically adapting window-size based on specific 
AU lifecycles using anchor frames (Lu et al. 2020). 

• Data Imbalance major hurdle for multi-label 
classification problems.

Scan to Contact Us

• Spatial and Spatio-temporal capsules weighed
competitively based on their contribution.

• Precedence given to spatial feature primitives during 
apex segments.

• Spatio-temporal feature primitives capture differences 
in contiguous frames for off-peak segments.

• Ablations highlight importance of combining spatial and 
spatio-temporal features.


