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Introduction

Face2Exp: utilizes large unlabeled FR datasets to enhance FER

Challenges
» Class imbalance in FER data (a: 15t data bias)

> Distribution mismatch between FR and FER data (b: 2" data bias)

140K 1.0
FER Training Data (AffectNet) > FER Data (AffectNet)
’ 120K Iiiebt lestieeuracy g , 0.4 BN FR Data (Webface260M)
TE:_ 100K %.
> £
& 80k = g & o
5 S5 %
L 60K
o 042 'g 0.2
E a0k =
=S O
> 0.2 e 0.1
20K @
0.0 Qg. X A, A

Habpy Neutral  Sad Anéer Surririse Fear DiséustContémpt Happy Neutral Sad Anger Surprise Fear DlsgustContempt

(a) (b)
» Thel |mage gap between FR and FER data is large

Each column represent the same facial
expression.

Motivation

» A base network learns prior expression knowledge from class
balanced FER data (to solve (a))

» The circuit feedback mechanism improves the base network with
the cognitive differences from the adaptation network (to solve (b))

Contributions

» A general framework to utilize large unlabeled FR data for other
face-related tasks (e.g., gender/race classification, age estimation)
that lack high quality data

knowledge from auxiliary FR data
~ER methods

> Extract de-blasec

» Obtain comparable results to the state-of-the-art
with 10% labeled FER data

Dan Zeng, Zhiyuan Lin, Xiao Yan, Yuting Liu, Fel Wang, Bo Tang

Project website: https://github.com/danzeng1990/Face2EXxp.

Method: Meta-Face2Exp

Real-world condition
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Adaptation Network

Ly, = CE(Yrr, A(Xpg; 6.4)
L. = CE(B(xpg; 03), B(Aug(xpgr); 03)) Lf = f - CE(Jrr, B(xpR; 03))

De-biased Mechanism
f =N * (Vyrn CEQpn, A (Xpr; 0

—» Label generation
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(a) Supervised Learning Model
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Ly = CE(Ypgr, B(Xrgr; 03))

c,(cfﬂ)))T H(t) CE (S;FR:UQ (xFR; 90(;)

)

» 1stterm: the gradients of the new adaptation network on debiased FER data
> 2nd term: the gradients of the old adaptation network on biased FR data

> |If two terms have the same/different

gradient sign, the base network

IS

updated based on the same/adverse

of the current gradients

» The absolute value of the dot product
IS the strength of the gradient updates

» The figure shows that FR and F
data align better with our metho
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Evaluation on class imbalance

Face2Exp: Combating Data Biases for Faclial Expression Recognition

Experiments

» De-biased behavior
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Meta-Face2Exp yields
more balanced accuracy,
despite that it Is trained
with unbalanced FER data.

(RAF-DB dataset)

SL model Meta-Face2EXxp
» Size of labeled FER data
AffectNet
Models SL Meta-Face2Exp
Data size | 100% | 1% 5% 10%
Mean Acc | 58.37 | 53.54 61.66 | 64.23
Std Acc | 21.53 | 14.41 10.69 | 10.07
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Higher mean accuracy with small labeled data (e.g.,

Significantly lower the std accuracy.

Effect of unbalanced FR data

Meta-Face2EXxp is general across different FR datasets (i.e., training our
model with Webface260M/ VGGFace?2 yields similar accuracy.)

knowledge through the circuit feedback paradigm

Conclusion

Combat two data biases: class imbalance and distribution mismatch
Two networks constantly complement each other to extract de-biased

and hlgh mean accuracy

Comparison
RAF-DB
Models SL Meta-Face2Exp
Datasize | 100% | 25% | 50% | 100%
Mean Acc | 84.16 | 80.87 | 85.04 | 88.54
Std Acc | 1548 | 9.43 | 9.43 | 10.00
5% AffectNet).




