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Motivation

Proposed Method
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To understand people’s emotions by detecting their Facial Action Units (AUs), which are the 
enhanced representation of facial expressions, in particular for real-world expressions 
triggered by mixed emotions.

Because labeling AUs takes time and requires experts’ knowledge, existing AU-annotated 
datasets only contain limited subjects. Due to the limited variation, models trained on those 
datasets are hard to be generalized and applied for widespread use.

We propose to combine a subject-rich, ID-annotated dataset into the training process of 
AU detection by creating network cascades including two tasks, face clustering and AU 
detection. 

We use an efficient network (LightCNN) to extract image features for two tasks. The face 
clustering task encourages features to be similar with each other if they are captured from 
the same subject. The AU detection task punishes features if their AU labels are wrongly 
detected. We subtract output features of FC5 from FC6 to reduce identity information and 
focus on AU-related data for label detection. Code available at 
https://github.com/andytu455176/IdenNet.

Experimental Results 

F1-frame on the BP4D within-dataset scenario

F1-frame on the UNBC-McMaster with-dataset scenario

Trained on BP4D / Test on UNBC-McMaster
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Challenges

AU-annotated datasets BP4D DISFA UNBC-McMaster

Number of subjects 41 27 25

ID-annotated datasets CelebA VGG Face2 LFW

Number of subjects 10177 9131 5749

Network architecture 

Cross-entropy loss

Total loss

Triplet loss

: anchor image, positive image, and negative image if the j-th AU is labeled on the i-th image

t-SNE visualization results for 6000 images (1000 images per subject) and AU12. 
Color dots indicate subjects’ identities, and black/gray dots indicate AU12 labels. 
The distribution of black/gray dots in (b) shows better capability to distinguish 
AU12 labels over the ones in (a).

Model size and speed

F1-frame on the DISFA within-dataset scenario
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