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Abstract

Human communication is multi-modal; e.g., face-to-face
interaction involves auditory signals (speech) and visual
signals (face movements and hand gestures). Hence, it is
essential to exploit multiple modalities when designing ma-
chine learning-based facial expression recognition systems.
In addition, given the ever-growing quantities of video data
that capture human facial expressions, such systems should
utilize raw unlabeled videos without requiring expensive
annotations. Therefore, in this work, we employ a multi-
task multi-modal self-supervised learning method for facial
expression recognition from in-the-wild video data. Our
model combines three self-supervised objective functions:
First, a multi-modal contrastive loss, that pulls diverse data
modalities of the same video together in the representa-
tion space. Second, a multi-modal clustering loss that pre-
serves the semantic structure of input data in the repre-
sentation space. Finally, a multi-modal data reconstruc-
tion loss. We conduct a comprehensive study on this multi-
modal multi-task self-supervised learning method on three
facial expression recognition benchmarks. To that end, we
examine the performance of learning through different com-
binations of self-supervised tasks on the facial expression
recognition downstream task. Our model ConCluGen out-
performs several multi-modal self-supervised and fully su-
pervised baselines on the CMU-MOSEI dataset. Our results
generally show that multi-modal self-supervision tasks offer
large performance gains for challenging tasks such as fa-
cial expression recognition, while also reducing the amount
of manual annotations required. We release our pre-trained
models as well as source code publicly '.
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1. Introduction

Facial expression recognition (FER) is a fundamental task
for successful everyday human social interaction, and
human-computer interaction [1]. Rooted in the context-
sensitive and top-down manner of human perception, how
we perceive an expression can change with (affective) con-
text and prior knowledge [7, 18, 53], and other various
other factors [58]. The same facial expression can be per-
ceived differently depending on the situation and context
[5, 16, 47]. A recent review from Maier et al. [39] high-
lights that to develop FER systems that align with human
perception, we should consider contextual cues along with
social knowledge. From a human perspective, context is in-
herently multi-modal, not just what is visually perceptible,
as often previously treated in computer vision [31, 33, 59].

Over the last decade, deep learning aproaches have ad-
vanced the field of artificial intelligence by utilizing the
massive amounts of data generated daily, e.g. on the inter-
net. Large quantities of such data are multimodal, such as
videos. Even though real-world (in the wild) video data
helps train deeper machine-learning models, it also presents
multiple challenges. Such data is usually imbalanced, noisy,
and, most importantly, unlabeled. Therefore, research in
deep learning and computer vision directs attention toward
self-supervised learning algorithms, that aim to learn rich
data representations without the need for manual labeling
processes. Self-supervised learning is a form of unsuper-
vised representation learning where the labels are extracted
from the data itself, enabling label-efficient feature learning.
Subsequently, the resulting models after the self-supervised
learning phase can be used or adapted to downstream tasks,
such as facial expression recognition. Given the growing
amounts of video data that capture human facial expres-
sions, self-supervision may allow for learning data repre-
sentations from raw unlabeled video samples. Neverthe-
less, as mentioned above, FER is a challenging task that

































