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Abstract
Recent technological advancements have given rise to automatic emotion recognition technologies, which hold 

potential in supporting children with autism to better comprehend and respond to emotions. Automatic emotion 
recognition involves using algorithms and machine learning techniques to automatically detect and classify emotions 
from various sources, such as facial expressions, speech, physiological signals, and more. These technologies offer a 
non-intrusive and objective way to assess and monitor emotions, which can be particularly beneficial for children with 
autism who may have difficulty verbalizing their feelings. The objective of this review article is to present a comprehensive 
overview of the current state-of-the-art in automatic emotion recognition technologies applied to children with autism. It 
explores relevant studies, methodologies, findings, challenges, and future directions within this evolving research field.
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Introduction
Autism Spectrum Disorder (ASD) is a complex neurodevelopmental 

condition characterized by challenges in social communication and 
interactions, as well as restricted and repetitive behaviors [1]. One 
crucial aspect of social interactions that is particularly challenging for 
individuals with autism is emotion recognition. Emotion recognition 
involves the ability to accurately perceive and interpret the emotions 
expressed by others through facial expressions, vocal cues, body 
language, and other nonverbal cues. For individuals with autism, 
deficits in emotion recognition can lead to difficulties in understanding 
and responding appropriately to the emotions of others, which in turn 
can hinder their ability to engage in meaningful social interactions. 
Emotion recognition plays a pivotal role in social development 
and communication [2,3]. It allows individuals to understand the 
emotional states of others, enabling empathy, emotional regulation, 
and effective social bonding. For individuals with autism, who often 
experience challenges in understanding and expressing their emotions, 
the ability to recognize and understand emotions in others becomes 
even more crucial. By improving their emotion recognition skills, 
children with autism may experience enhanced social interactions, 
increased social engagement, and improved communication. The 
emergence of automatic emotion recognition technologies has opened 
up new possibilities for supporting children with autism in developing 
their emotion recognition abilities. Automatic emotion recognition 
involves the use of algorithms and machine learning techniques to 
automatically detect and classify emotions from various sources, 
such as facial expressions, speech, physiological signals, and more 
[4,5]. These technologies offer a non-intrusive and objective way to 
assess and monitor emotions, which can be particularly beneficial for 
children with autism who may have difficulty verbalizing their feelings. 
The objectives of the review article are to explore the current state of 
automatic emotion recognition technologies applied to children with 
autism and to provide insights into their potential impact on therapy 
and intervention programs. The structure of the review article will 
consist of several sections:

Methodological approach: The review will adopt a systematic 
literature review methodology to ensure a comprehensive and 
unbiased analysis of the existing literature. The PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses) approach 
will be used to guide the review process. This approach involves setting 
clear research questions, defining search terms and criteria, conducting 
searches across relevant databases, and selecting and evaluating studies 
based on predefined inclusion and exclusion criteria.

Emotion recognition in children with autism: This section will 
delve into an in-depth analysis of emotion recognition deficits in 
children with autism. It will review existing literature that highlights 
the specific challenges faced by children with autism in recognizing and 
interpreting emotions in others [6]. The review will discuss how these 
deficits may contribute to social communication difficulties and hinder 
the development of meaningful social interactions.

Automatic emotion recognition technologies: Here, 
automatic emotion recognition technologies will be defined and 
their interdisciplinary nature will be explored. An overview of 
various sources used for emotion recognition, such as speech, facial 
expressions, physiological signals, and more, will be provided. The 
section will also discuss the potential benefits and limitations of using 
these technologies in the context of autism.

State-of-the-art studies: This section will summarize recent 
studies that have explored the application of automatic emotion 
recognition technologies to children with autism [7]. Key findings and 
methodological approaches used in these studies will be highlighted, 
providing a comprehensive understanding of the current advancements 
in the field.

Comparison with related reviews: In this section, the present 
review will be compared with other literature reviews on emotion 
recognition, autism therapy, and social robots. This comparison will 
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help identify gaps in the existing research and suggest areas for further 
exploration.

Challenges and limitations: The review will address the 
challenges and limitations associated with implementing automatic 
emotion recognition technologies for children with autism. Ethical 
considerations and potential biases related to using these technologies 
in vulnerable populations will also be discussed.

Recommendations and future directions: The section will 
provide recommendations to enhance the effectiveness and usability of 
automatic emotion recognition technologies for children with autism. 
Promising areas for future research and development in the field will be 
suggested to foster continuous advancements.

Implications for autism therapy and child-robot interactions: The 
potential benefits and implications of integrating emotion recognition 
technologies into autism therapy and child-robot interactions will 
be explored. This section will discuss how these technologies can be 
utilized to create more personalized and effective interventions for 
children with autism. The article aims to present a comprehensive 
overview of the current state of automatic emotion recognition 
technologies for children with autism [8-10]. By examining the existing 
literature, addressing challenges and limitations, and providing 
recommendations, the review seeks to contribute valuable insights for 
researchers, practitioners, and educators working to support children 
with autism in their social and emotional development.

Discussion
This systematic literature review has provided valuable insights 

into the promising advancements in automatic emotion recognition 
technologies and their potential to significantly impact the lives of 
children with autism. The findings underscore the importance of 
continued research and development in this vital field to address 
the unique challenges faced by children on the autism spectrum 
and to optimize the effectiveness of intervention strategies. The 
reviewed studies demonstrate that automatic emotion recognition 
technologies offer a novel and objective approach to understanding 
and interpreting emotions in children with autism. These technologies 
have the potential to bridge the gap in emotion recognition deficits 
often observed in this population, thereby facilitating improved 
social communication and emotional regulation skills [11-13]. By 
accurately recognizing emotions in real-time, these technologies can 
enhance the overall emotional well-being of children with autism 
and contribute to their social development. Moreover, the diversity 
of observation channels and modalities employed in the reviewed 
studies highlights the interdisciplinary nature of automatic emotion 
recognition. This interdisciplinary approach has paved the way for 
innovative research, incorporating multiple sources of data to improve 
the precision and robustness of emotion recognition systems. As we 
advance, it is essential to continue exploring and integrating new 
data sources to further enhance the accuracy and reliability of these 
technologies, ensuring their applicability across a wide range of 
contexts and populations [14,15]. However, this review also highlights 
several challenges and limitations that must be addressed to fully 
harness the potential of automatic emotion recognition for children 
with autism. The disturbances in observation channels and potential 
biases in the data can impact the accuracy and generalizability of the 
results. To overcome these challenges, future research should focus 
on developing adaptive and inclusive algorithms that can account for 
individual differences in emotional expressions and responses. The 
findings of this review underscore the need for the creation of open 

datasets specifically focused on children with autism. Such datasets 
would facilitate the comparison and replication of studies, encouraging 
collaborative efforts among researchers to build a comprehensive 
knowledge base in this domain. Additionally, efforts should be made 
to involve diverse participant groups, taking into account factors 
such as sex, developmental age, and level of functioning, to ensure 
that the technology is applicable to a broad spectrum of children with 
autism. As we look ahead, it is evident that continued research and 
development in automatic emotion recognition technologies hold 
significant promise for revolutionizing the field of autism therapy and 
child-robot interactions. These technologies can play a pivotal role in 
designing personalized and adaptive interventions that cater to the 
unique needs of children with autism. Furthermore, the integration 
of automatic emotion recognition with social robots has the potential 
to create highly engaging and interactive interventions, empowering 
children with autism to develop vital social and emotional skills in a 
supportive and non-threatening environment.

Conclusion
In conclusion, this comprehensive review highlights the 

transformative potential of automatic emotion recognition 
technologies in supporting children with autism. By contributing to a 
deeper understanding of the current state-of-the-art, challenges, and 
future directions in this field, this review aims to inspire researchers, 
practitioners, and educators to continue pushing the boundaries of 
innovation in the quest for effective and inclusive interventions for 
children with autism. With concerted efforts, we can foster a brighter 
and more inclusive future for children on the autism spectrum, 
empowering them to navigate the complexities of emotions and social 
interactions with newfound confidence and autonomy.
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