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AU relations discovered from >350,000 frames
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Patch Learning (PL)

Patch importance learned for AUs

Patch importance learned for basic expressions

The number of patches vs performance

Facial Action Unit (AU) detection

(1) Identify discriminative patch subset for each AU (patch learning)  

(2) Incorporate AU relations into model learning (multi-label learning) 
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(c) Relation matrix in CK+ 
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(d) it#1 Patch Learning
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Leave-one-subject-out protocol

SIFT descriptor on pre-determined 49 facial landmarks

Settings

50 2-minute spontaneous videos from 50 participants 

GFT [6]

48 spontaneous videos from 41 participants

BU4D [7]

CK+ [5]
593 posed videos from 123 subjects

Metrics

Methods
SP-SVM: Self-defined Patches 

SVM

SPSD [1]: Structure Preserving 

Sparse Decomposition

LSVM: Linear SVM

LL1: L1-regularized logistic 

regression

APL [3]: Active Patch Learning 

MT-MKL [4]: Multi-Task Multi-

ple Kernel Learning

Experiments

JPML: Our method

Positive 

correlation

Negative 

competition

(1) AUs describe region-based muscle movements; there are local 

      dependencies between features.

(2) The combinations of AUs produce basic expressions; there are 

      co-occurence and competition between AUs.

where

where

Regularizer with positive correlation:

Regularizer with negative competition [2]:

patch learning

multi-label learning

F1-Norm of AU12

on CK+ dataset

The difference of correlation coefficent between (c) and (d) is 0.51, and that between (c) and (e) is 0.15

Joint solution with ADMM:


