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(a) Motivation of SiImCLR and our PCL (b) Results of SImCLR and our PCL

® PCL improve the SimCLR for general facial repersentation learning.

® PCL introduces pose-disentangled decoder (PDD) and pose-related contrastive learning scheme.

® PCL achieves SOTA on four challenging downstream facial understanding tasks.
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Labeling face data is a time-costly process learn general facial representation ?
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i.e., a person tends
low their head
when they feel sad

Poses are one significant consideration for facial understanding
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® Framework

Pose-related Contrastive Learning
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® Pose-disentangled decoder (PDD)

JUNE18-22.2023‘§ a &

> = ¥ minimize
Ff ( + I — —_—) )
| * I 4 L
! ,{.Lo'rth Ff Fﬁ sharlngi D(Ff, F5)
I 5 minimize
i p + I — . —
1
in | L = 53 4 -
flip ! sha_rlng F Ff Fp sharlngi D(F-, Ey)
1 1
i ! N inimiz
: H 15 |1+ — 0 — 5 &5
| — H F)A ﬁ sharin‘Ir L. I
sloren | 'f Ip e} D(F, Fy)
= —~ M minimize
A Fa | , |
S Backbone I \ + I > | —
F§ Ff Fﬁ D(ﬁf,ﬁﬁ) S

’----------------------------------------------------\

Lais = |Is

’—---‘

— D(Fp, ED||1 + 118 — D(F, Ep)lly + s —

D (Ff By ) 11y + 11 = D (F7. Fg) Iy

N
1 - - - >
Loren = O |1y - Byl + |17 - Fyl13)

~---------------------------------------------------’

Pose-disentangled Contrastive Learning for Self-supervised Facial Representation

) p———



i
b
id
1L

& Method CVPRA

VANCOUVER, CAN

® Pose-related Contrastive Learning
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® Overall Optimization Objectives

Pose-related Contrastive Learning
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Facial Expression Recognition
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Face Recognition

FER-2013 RAF-DB
Method Accuracy(%) |Accuracy(%)
Fully supervised
FSN 67.60 81.10
ALT 69.85 84.50
Self-supervised (linear evaluation)
LBP 37.89 52.17
HoG 45.47 63.53
FAb-Net 46.98 66.72
TCAE 45.05 65.32
MoCo 47.24 68.32
FaceCycle 48.76 71.01
SimCLR 49.51 71.06
Ours 56.81 74.47

LFW CPLFW
Method Accuracy(%) Accuracy(%)
Fully supervised
VGG-Face 98.95 84.00
SphereFace 9942 81.40
ArcFace 99.53 92.08
Self-supervised (linear evaluation)
LBP 72.44 -
VGG 72.20 -
MoCo 65.88 57.82
FaceCycle 74.12 63.35
SimCLR 75.97 62.25
Ours 79.72 64.61
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® Evaluation for Head Pose Regression

AFLW2000 (trained on 300W-LP)| BU-3DFE

Method Yawl!  Pitchl Rolll | MAE! | Accuracy(%)T
Fully supervised
FAN 6.36 12.3 8.71 9.12 -
FSA-Net 5.27 6.71 5.28 5.75 -

Self-supervised (linear evaluation)
Dlib(68 23.10 13.60 10.50| 15.80 -

points)
MoCo 2849 16.29 15,55 | 20.11 75.33
FaceCycle 11.70 12.76 1294 | 1247 08.82
SimCLR 11.20 19.86 12.08 | 14.38 98.85
Ours 986 16.59 10.62 | 12.36 98.95
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® Evaluation for Facial AU Detection

Methods/AU 1 2 4 6 9 12 25 26 ave
DRML 173 177 374 290 10.7 377 385 20.1 26.7
Supervised EAC-Net 415 264 664 507 805 893 889 15.6 485
JAA-Net 437 46.2 560 414 447 696 88.3 584 56.0
SplitBrain 13.1 106 35.7 402 302 575 774 403 38.1
DeformAE 176 123 46.7 435 260 627 64.8 47.6 40.1
Fab-Net 155 162 432 504 232 696 724 424 416
Self-supervised TCAE 151 16.2 505 487 233 721 724 424 450
FaceCycle 264 10.2 373 215 250 71.8 842 34.7 389
SimCLR 40.5 46.9 538 335 249 747 850 356 494
Ours 53.8 449 581 372 53.2 73.1 86.5 31.1 54.8
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® Ablation study

_ _ PDD Contrastive learning
Baseline(SimCLR) : . FER
Lgis Lorth Lyose Dynamic weighting
v 71.06
v v 71.47
v v v 72.39
v v v v 73.73
v v v v v 74.47

® Comparison of Different Learned Features

Different features =~ RAF-DB LFW DISFA
Fr 73.04 78.55 54.30

Fs 65.71 62.55 34.17

E 74.47 79.72 54.78

Fr +E, 73.53 79.10 56.26
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® The disentangled pose-related and ® The reconstructed faces with the
pose-unrelated facial features disentangled features.
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® The features learned by SimCLR and our PCL respectively visualized by t-SNE. Our PCL can
learn better distinguishability features.

® Happy ® Happy ® Happy ® -90° ® -45°
® Neutral ® Neutral ® Neutral ® 45° @ 90°
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® The PCL is a novel pose-disentangled contrastive learning framework.

® The PCL design a pose-disentangled decoder to separate the face-

aware features obtained from the backbone into pose-related and

pose-unrelated facial features.

® The PCL introduce a pose-related contrastive learning scheme for pose-

related feature learning.

® The PCL can be well generalized to several downstream tasks, e.g.,

facial expression recognition, facial AU detection, facial recognition,

and head pose estimation.
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® Thank you
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