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SelfME Overview

= Facial micro-expression ’
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Introduction
Facial Micro-Expression (ME)

» Brief spontaneous facial movement
* Genuine emotion

» Characteristics
» Subtle in intensities
 Brief in duration (<0.5 seconds)
» Affect small areas

» Applications
* National security
 Political psychology
» Medical care
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Introduction
Motivation: Innovation of ME Pipeline

» Motion representation

= Current pipeline
» Motion extracted by traditional optical flow algorithms
» Deep classification model

* Proposed pipeline
» Motion learned by deep self-supervised learning
» Deep classification model[

Traditional Optical

w |:> Flow Algorithms ] |:> . |:> |:> ME

Onset Apex Motion




Introduction
Motivation: Symmetry of Facial Actions in ME

» Symmetric facial actions

Onset Apex  Motion w/oSC w/SC

* Negligible intensity differences

Pos | .
* Problem
Symmetry ignored by learned motions

= Solution Neg |
Symmetric contrastive constraint




Methodology

Method Overview

Keypoints

* Motion Learning

= Classification
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Methodology
Motion Learning Stage

» Self-supervised motion learning

= Reconstruction

= Warp ?
= Keypoints = |
= Sparse motion .

= Dense motion

[ Keypoints ]

» B-spline
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Transfo




Methodology

Classification Stage

* Vision transformer (ViT)

e Patches

« Small and subtle features
 Violate geometry and symmetry

» Symmetric contrastive

» Left > < Right
* Regroup patches
* 4 regions
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Experiment and Result
Ablation Study

» Symmetric contrastive (SC) B-sphine

MA
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» B-spline transformation

* Motion amplification (MA) v
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Experiment and Result

Impact of the Learned Motion

= SelfME’s motion is better than

e« TV-L1
« TCAE’s motion

Method UF1 UAR

TV-L1+ViT 0.8060 0.8016
TV-L1+SCVi1T 0.8460 0.8305
TCAE+FC [23] 0.4836 0.5491
TCAE’s motion+ViT 0.5681 0.5752
TCAE’s motion+SCViT 0.6158 0.5926
SelfME’s motion+ViT 0.8784 0.8960
SelfME’s motion+SCViT | 0.9078 0.9290

Twin-cycle autoencoder (TCAE) was proposed for AU detection [CVPR’19, TPAMI'20].
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Experiment and Result

Hyperparameter Analysis

» Best trade-off weight s Z: s
w =011 Lo :
= Best sharpen temperature éj: | ‘_%
T = 0.07 o] sl
0.00 0.05 0‘.;1)0 0.15 0.20 0.001 0.01 0.05 o.'o7Toll 02 1.0 1.3
(a) Hyperparameter w. (b) Hyperparameter 7.

MA () | UFl _ UAR

» Best motion ampilification x 1 | 0.6768 0.6798
x2 | 0.6972 0.7012

X 3 0.6523 0.6622

Yy =2
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Experiment and Result
Comparison with the State-of-the-Art

* The 1st self-learned motion representation for MER

CASME 11 SMIC-HS Average
NIekiod Iput  —FET— AR UFIT  UAR  UFl_ UAR
LBP-TOP [30] IBP | 07026 07429 02000 05280 04513 0.6355
CapsuleNet [38] Apex | 07068 0.7018 05820 05877 06444 0.6448
Bi-WOOF [25] TVLI | 0.7805 0.8026 05727 05829 06766 0.6928
GoogLeNet [37] TVLI | 05980 06414 05123 05511 05556 0.5963
VGG16 [36] TV-LI | 08166 08202 05800 05964 0.6983 0.7083
OFF-ApexNet[12]  TV-LI | 08764 08680 0.6817 0.6695 0.7791 0.7688
Dual-Inception [52]  TV-L1 | 08621 08560 0.6645 0.6726 0.7633 0.7643
STSTNet [27] TV-LI | 08332 08686 06801 0.7013 0.7592 0.7850
FeatRel [51] TVLI | 08915 08873 0.7011 0.7083 0.7963 0.7978
SelfME Teamned | 0.9078 09290 06972 07012 0.8025 0.8151
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Thank you !

Please feel free to discuss and ask questions.




