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FROM THE GUEST EDITORS
Björn W. Schuller, Rosalind Picard, Elisabeth André,  
Jonathan Gratch, and Jianhua Tao

ffective computing is computing 
that relates to, arises from, or delib-
erately influences emotion or other 

affective phenomena. Human emotion 
and affect in general are fundamental to 
human experience, influencing cogni-
tion, perception, and everyday tasks 
such as learning and communication, 
but are also fundamental to human 
health and well-being. The field of 
affective computing has matured over its 
roughly two-and-a-half decades coming 
closer than ever to the point of usage at 
scale. Affective computing is facing a 
plethora of different signal types—
audio, video, and physiological signals, 
to name but the most dominant.

In everyday usage, affective com-
puting has the potential to massively 
change how we interact with computing 
and robotic devices: they will be able to 
respond more appropriately to our emo-
tions and moods, and able to show signs 
of empathy through mimicry, but may 
also use affective information for retriev-
al or their own creativity. Affective com-
puting becoming truly robust also has 
the potential to change mental health 
care radically, once computing systems 
enable monitoring our health and well-
being, detect early signs of depression, 
and/or identify signs of neurodevelop-
mental conditions (e.g., diagnosis of 
autism in children to burnout prevention), 
among others.

For most of these and many further ap-
plications, however, reliable assessment  
of human affect and affective behavior 
is key. At the same time, many of these 
applications require explainable decision 
making—not only when our health is 
concerned. A major breakthrough in the 
field—as has been the case in many relat-
ed pattern-recognition problems—came 
with the advent and increasing usage of 
deep learning and other novel techniques 
in machine learning and artificial intel-
ligence. Affective computing has been 
an early adopter of such methods, using, 
for example, long short-term memory 
recurrent neural networks already for a 
decade and a half. Furthermore, end-to-
end learning systems ranging from the 
raw signal processing 
(e.g., audio and image 
processing) or shal-
low time–frequency 
representations, and 
more general unsu-
pervised represen-
tation learning, are 
frequently encoun-
tered if not omnipresent in today’s litera-
ture on affective computing. In addition, 
generative adversarial and transfer learn-
ing exploiting pretrained neural networks 
is on the rise, going as far as using image-
pretrained convolutional networks for 
the representation of multimodal audio, 
visual, and autonomic physiology data. 
The latter is in particular triggered by the 
field’s ever-dominating bottleneck of suf-
ficient training data. While this has led 
to an impressive number of successes in 

boosting performance and reliability of 
existing affective computing systems, it 
came at the price of 1) a change in the 
processing of affective signals and 2) an 
often reduced transparency in the signal 
processing and decision-making parts. 
The lower explainability can be attribut-
ed to self-learned, generated, and trans-
ferred representations, and increasing 
data-injection both into the signal repre-
sentation, but also signal preprocessing 
parts, such as source separation or signal 
restauration and enhancement, as typi-
cally employed when working with, for 
instance, low-resolution audiovisual data 
of human behavior.

In this special issue of IEEE Signal 
Processing Magazine (SPM), we survey 

recent advances in 
affective computing  
with a focus on intelli-
gent signal processing. 
Nine articles selected  
from 29 submissions  
cover key topics includ-
ing speech, music, 
facial, and general 

multimodal affective state recognition 
from individuals or groups, bias and fair-
ness issues, as well as the application in 
mobile health. The tutorial-style articles 
aim to give an overview both of theory 
and applications. They also discuss 
major advances. Affective computing 
heavily relies on signal processing and 
machine intelligence, but we are certain 
we can raise the reader’s appetite for the 
exciting and challenging field of affective 
computing, which has a lot on its plate for 
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signal processing and beyond in return. 
As a starter, this special issue first serves 
an introduction of the “classics” as to 
modalities in the recognition of (human) 
affective states—speech, facial expres-
sion, and physiological data.

In this issue
The first two articles deal with speech, 
and are to be considered as belonging to-
gether, as they separately first familiarize 
the reader with representation of speech in 
affective computing, and then with the 
modeling of affect based on this represen-
tation. In the first article, “On the Evolu-
tion of Speech Representations for 
Affective Computing: A Brief History and 
Critical Overview,” Alisamir and Ringeval 
feature speech emotion recognition—an 
idea that was patented in the late 1970s. 
The authors introduce the history of the 
field and discuss various speech repre-
sentations used over 
the evolution of the 
field. Next, in “Deep 
Representation Learn-
ing for  Affect ive 
Speech Signal Analy-
sis and Processing: 
Preventing Unwanted 
Signal Disparities,” Lee et al. introduce 
the reader to the present state in speech 
emotion recognition—deep representa-
tion learning approaches, however, focus-
ing mostly on the decision-making part 
and hence, perfectly complementing the 
previous article.

The issue then caters for video as 
input signal. “The Hitchhiker’s Guide 
to Bias and Fairness in Facial Affective 
Signal Processing: Overview and Tech-
niques,” by Cheong et al., targets facial 
affect recognition under the particu-
lar viewpoint of fairness. The authors 
provide the reader with the prevailing 
definitions of bias and measures of 
fairness used in facial affective signal 
processing. They then categorize the 
algorithms and techniques for identify-
ing and circumventing such bias. They 
also provide a discussion and future 
avenues. Also related to facial infor-
mation, in “Facial-Video-Based Physi-
ological Signal Measurement: Recent 
Advances and Affective Applications,” 
Yu et al. present the reader with the 

idea to assess physiological measures 
directly from facial information. This 
way, these signals, which bear crucial 
information on human affect, can be 
sensed contactless.

Expanding on single modalities, Zhao 
et al. then discuss the often chosen multi-
modal approach in “Emotion Recognition 
From Multiple Modalities: Fundamentals 
and Methodologies.” In fact, a multisen-
sorial or multimodal approach has a long 
tradition in affective computing, as differ-
ent modalities are known for their higher 
relevance to certain affective states and 
dimensions. Hence, combining these usu-
ally allows for a more holistic and robust 
understanding of underlying affect. First, 
they introduce the usual emotion represen-
tation models and modalities used in the 
field. Then, they feature annotation strat-
egies and key challenges in multimodal 
emotion recognition. They also show how 

representations can 
be learned per modal-
ity, how these can be 
fused, and how the 
learning algorithm 
can be optimized and 
the domain be best 
adapted. The reader 

is gently guided by real-world examples.
The articles in this special issue fea-

ture two hot topics in the field: affect of 
groups and fairness and bias in affective 
data handling. “Affects in Groups: A 
Review on Automated Affect Process-
ing and Estimation in Groups” by Böck 
begins by providing a tutorial on group 
affect recognition including the latest 
methods and corpora in the field. The 
author also discusses tuning of such and 
next-on-the-list research for this task. 
In addition, “Integrating Psychometrics 
and Computing Perspectives on Bias and 
Fairness in Affective Computing: A Case 
Study of Automated Video Interviews” 
by Booth et al. features a psychometric-
grounded view on bias and fairness. 
Broader than the previous view on these 
crucial aspects, it considers a more gen-
eral machine learning flow. An interper-
sonal communication framework serves 
as the example of choice with mock job 
applications as scenario.

As an aside, this special issue offers 
one of the prevailing application use 

cases as an example: mental health. In 
“Deep Learning for Mobile Mental 
Health: Challenges and Recent Advanc-
es,” Han et al., together with some of 
the guest editors, provide insight into 
mobile device-based mental health anal-
ysis. The tutorial discusses the needed 
components and common approaches 
as well as challenges. Recent progress is 
discussed together with recommended 
future steps.

Finally, for “dessert,” there will be 
music, as an example of media-related 
rather than human-related affective 
computing. In “Music Emotion Recogni-
tion: Toward New, Robust Standards 
in Personalized and Context-Sensitive 
Applications,” Gómez-Cañón et al. 
introduce the task of music emotion 
recognition and its peculiarities such as 
perceived and induced emotion. They 
also show the typical features, data cre-
ation procedures, evaluation methods, 
and next steps for this field. The authors 
also touch on recent concerns including 
explainability and ethics.

Based on these insights, we come once 
more to the view that affective comput-
ing can be expected as a core technol-
ogy not only of oncoming social robots, 
and general human–machine interaction, 
but it also has numerous applications in 
health, education, entertainment, security, 
information retrieval and recommenda-
tion systems, and many other fields that 
rely heavily on underlying signal process-
ing techniques. The topic is important 
and timely, as 1) affective computing has 
matured, as mentioned, to the point of 
being applicable at scale, and the technol-
ogy is already present in many products 
and 2) the landscape of methods for signal 
processing has significantly advanced over 
the last few years, with increasing data- 
and expert-driven intelligence injected. 
May this special issue help to further cross-
fertilize efforts and spark ideas across 
affective computing and intelligent signal 
processing to everyone’s best benefit.
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