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Selective Transfer Machine for Personalized Facial Action Unit Detection

Problem

Train and test on the same subject
Individual di�erences impair generalizability

Test subject

Generic classi�er

Selective Transfer 
Machine (proposed)

Ideal classi�er

Test on a new subject

Person bias:
1) age
2) behaviour
3) ethnicity
4) gender
5) pose
6) ...

Challenges
Appearance across subjects
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Occurrence of AUs
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Selective Transfer Machine (STM)
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margin of penalized SVM

training/testing distribution mismatch

Penalized SVM:

Domain mismatch (KMM [1]):

Objective

Comparison with existing methods
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Methods

SVM
T-SVM [2]

KMM [1]
DA-SVM [3]

STM

ConvergenceReweighting
Instance Weight

Re�nement

STM Optimization

Alternative Convex Search [4]
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Synthetic example

Experiments

Datasets
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Comparison with Person-Speci�c (PS) classi�ers
PS1:  train/test are separate data of the same subject
PS2:  training subjects include the test subject 
          (i.e., the same protocol as the quasi-PS  [6])

Selection ability of STM
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STM initialization STM convergence

Experiment PS2 protocol on GEMEP-FERA [6]

Comparison on Benchmarks

CK+ [5]
593 posed videos from 123 subjects
~20 frames/video

GEMEP-FERA [6]
87 videos from 7 trained actors
40~110 frames/video

RU-FACS [7]
29 interview videos from 29 subjects
~6k frames/video
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Settings
SIFT descriptors on predetermined facial landmarks
Leave-one-subject-out protocol


