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Abstract

Objective: The study examines the effectiveness of socially assistive robots in improving
communication skills, emotional interaction, learning ability, and social participation among autistic
individuals.

Methodology: A review-based methodology was adopted by analyzing previously published research
articles, journals, and conference papers focusing on hospital-based and online robotic systems.
Different aspects such as research methods, sample sizes, data collection techniques, and
technologies used in earlier studies were critically compared and evaluated.

Findings: The findings indicate that robotic interventions have shown positive outcomes in
supporting autistic individuals, especially with the integration of artificial intelligence and advanced
learning algorithms that improve robot adaptability andreliability.

Limitations: However, several limitations were observed, including small sample sizes, short
experimental durations, and the absence of standardized evaluation procedures, which restrict the
generalization of results.

Originality: The originality of this paper lies in its comprehensive comparative analysis of
methodologies and technologies, providing useful insights, recommendations, and future research

directions for the development of more effective robotic systems for autism support and therapy

1.INTRODUCTION

Similar to the challenges of social interaction and communication, repetitive patterns of behavior,
interests, activities, and limited and inflexible patterns are characteristic of autistic disorder (AD) or
merely autism. Differences in sensory finishes can affect the ability of a person to function in a variety
of contexts, such as establishing social relationships and performing essential daily tasks. We realize
that diagnosis of autistic disorder (AD) requires a particular condition in various areas of life, and

therefore is not expected from his age in culture background. Autism is a spectrum that leads to
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significant deviations in the representation and support of others in autistic patients. They don't speak
illustrations, but others often talk.

Treatment and intervention for autism disorder (AD) has always been dependent on human
connection and individualized care. These traditional approaches were effective, but often required
considerable time and special training. To improve this, autism-focused robots have been developed
as expert tools to provide therapeutic support with the help of simple but effective techniques. These
robotic interventions support spectral individuals by performing therapeutic and support functions.
People with AD can benefit especially from robots, providing consistent, repeatable, and engaging
interactions. Autism robots are not separate from

improving patient outcomes, but also offer a variety of additional benefits, such as improving
communication skills, supporting daily life, opportunities and learning, improving communication
skills, improving social interactions, and playing.

1.1 Main objective of this research

1. Systematically review and compare existing robotic interventions developed for children with
autistic disorder (AD).

2. Distinguishing between the most important technologies and automatic models of machine learning
to improve young people with passionate awareness of social interaction, communication and
advertising.

3. To highlight the controls in current mechanized systems, especially concerning personalization,
long- term flexibility, and real-time enthusiastic engagement.

4. To provide organizational comparative trials that will help future analysts and designers choose
adaptive techniques and innovations for automated AD-centric treatments.

This paper examines and compares the methods used in existing studies examining robotic
interventions in children with autistic disorder (AD). Based on the literature discussed in the previous
section, this work aims to analyze design frameworks, data recording techniques, sample sizes, and
outcome measures in a variety of studies. In this way, it not only highlights the strengths and
limitations of each approach, but also provides a structured comparison that identifies the patterns of
repetition and the practices that are commonly employed. This integration serves as a valuable
resource for researchers, practitioners and developers by providing insight into how real applications
are done. Ultimately, this paper attempts to determine the most effective and most common techniques

for supporting children with AD with robot-based treatments.

2.LITERATURE REVIEW

This article presents research into emotional communication with socially useful robots, particularly

for children with autism. From 1997 to 2021, 46 studies were published to examine computational
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models of emotions in children with AD, even if not all were for children with AD. These studies
suggest that further investigation of emotional social robot computers is necessary. ( Cano etal., 2021)
This study successfully communicates both verbal and nonverbal to help children with AD. These
studies demonstrate a robot-based music therapy platform. This platform has three parts in mind. It is
an autonomous autonomous initiative positioning system for robots, a Taylor song module, and a real
music therapy experience. The robot uses short-term Fourier transform and Levenstein distance for
music recognition and intelligent scoring and feedback. This platform was tested on 9 children with
normally developed AD and 7 children, and the results showed a 70% accuracy of motor control tasks
and stable rotational behavior (Feng etal., 2022).

This study analyses literature on robotic therapy for autism, better participant characterization, and
importance for larger sample sizes. It highlights the importance of robot autonomy, adaptability,
personalization, and standardized outcome measures for future research ( Santos etal., 2025).

Latest research shows that children with autism can attract interactive robotic therapy. This proves to
be an important aspect of human interaction. Reviews of 38 articles on Robot-Assisted Autism
Therapy (RAAT) demonstrate the great growth of magazine publications. This indicates an increasing
interest in the use of robotics in autism therapy. Factors such as artificial intelligence and machine
learning progress have stimulated this growth (Alabdulkareem etal., 2022).

The design and initial evaluation of Jari, a social robot created to improve social interaction and
emotional awareness in children with autistic disorder (AD), is featured in this study. Robots that
combine mechanical, electronic and software components with modular architectures are
manufactured especially for children aged 6 to 8 years old. The system addresses robustness and
adaptability needs, character development, and interaction. The research has donated a large research
programme examining the potential of SARs to improve the social and cognitive development of
AD.(Pakkaretal.,2019).

Inclusion of students with autistic disorder (AD) in the formation of the mainstream is stimulating.
Digital technologies such as personalization settings and robot interactions can help AD students.
However, it is important to explain each student's profile and needs. The pilot test describes the main
requirements of AD students based on behavioral variables. The instruction sequence is used using
digital tablets and robotic interactions. Demonstration of results increased improvements in interest,
motivation, engagement, and social interaction (Herrero-Martin et al., 2024).

This study evaluated the success of Zoomorphic Robot Brian in the treatment of children with autistic
disorder (AD) associated with traditional therapists. The study included 116 treatment sessions with
14 children. The results showed that children with autism showed a willingness to respond to verbal
commands and showed better recognition and naming of the emotional states they were shown in the

face of the robot and in the face of the robot compared to the human face. This suggests that robots may
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be an effective tool to support AD therapy (Szymona et al., 2025).

This research aims to discover the use of social education robots, especially humanoid robots, in high
schools, to talk about developmental disorders such as autistic disorder (AD). This study uses the AD
student coworking framework. This is an interview with the canvas methodology of business models
for robot design and curriculum development and customer discoveries to bridge the gap between
academic research and industry development. The research will take part in eight core research offers
for high quality learning environments for AD students (Aroraetal., 2024).

This study examines robot-supported autism therapy (RAAT) and artificial intelligence (AI)
approaches to measure child engagement during treatment sessions. The study included five Arabic-
speaking locals, ages.

The robot camera recorded the interactions of children's robots and was subsequently analyzed for
commitment. The results showed that the proposed system provides constant accuracy when
measuring engagement. This demonstrates the potential of intelligent social robots to support the
therapeutic and educational goals of children with autism (A 1-Nafjan wt al., 2023).

Patients on the autism spectrum can benefit from robotic interactions because of the possibility of
promoting communication and social interactions. Robots act as motivational instruments, can take
predictable actions, and make them easier to interact as human partners. However, determining the
best conditions for using robots for these people remains a challenge (Dubois-Stage etal., 2024).

This systematic review aims to determine whether educational analysis (ABA) and critical response
therapy (PRT) interventions for children with autistic disorder (AD) supported by Robotar
Technology. An electronic database and comprehensive search of 13 articles was included. In this
review, we categorized the results of ABA vs. PRT and robotic technology compared to humans. This
result suggests that robotic assistive technologies are promising, especially in therapeutic contexts
with more natural contexts and social hobbies.

Social Support Robots (SARs) are used to recognize anxiety content in children with autistic disorder
(AD). This is a disease that is often characterized by difficulty expressing emotions. SAR uses blood
pressure monitoring as an indicator to grasp anxiety with a strong correlation between blood pressure
and fear. SAR technology can be implemented in schools, special homes, or hospitals. This makes it
easier for supervisors and teachers to monitor the health of children without visiting health centers or
hospitals (Prihatini etal., 2025).

This scoping check examines Al control education measures for students with autistic disorder (AD).
It highlights the transformative potential of Al in improving educational and treatment outcomes. Al
control tools such as "Lifeisgame" and "Empower Me" use advanced technologies such as facial
recognition and augmented reality to improve social and emotional skills. Voice generation devices

and educational robots such as Kaspar and Kiwi have shown promising in the development of
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communication skills and social interactions. However, this review determines ethical challenges
such as extensive teacher training, data protection concerns, and algorithmic bias. Future efforts
should focus on long-term research, standardized ethical Al deployment frameworks, and
interdisciplinary collaboration (Habibi etal., 2025).

Robots can help people with autistic disorder (AD) by improving interactions between human robots.
The purpose of this study is to develop an automated system for estimating emotional states and to
include people with AD with self-infringement questionnaire data. This helps to implement long-term
interventions, maintain participants' motivations, and improve the likelihood of robotic interventions
(Konishietal.,2024).

Social robots are increasingly used in health care, including nursing, elderly care, and autism
treatment. It is believed to help reduce staffing shortages and improve mental health treatment.
However, its application to psychiatry is controversial. Scoping checks of the literature on social
robots in adult psychiatry had several positive effects on symptoms, resulting in increased user
acceptance. Although evidence for the benefits of robotic interventions in adult psychiatry is limited,
larger randomised studies are promising (Kling etal., 2025).

This article checks interdisciplinary research into the potential benefits of social robots in the supply
of autism and focuses on clinical validation and implementation. We analyze experimental research,
critically discuss integration into health practices to support health professional members in
determining opportunities and limitations, and fostering interdisciplinary collaboration ( Vagnetti et
al.,2024).

A study involved in Table 1 involving experts in online surveys, pilot studies, was conducted to help
experts design storytelling with Playware Technology (OPT) to support children with autistic disorder
(AD). The game promotes emotional recognition through the Triad setup involving robots, children
and researchers. This study showed that children understood the game mechanisms and successfully
interacted with new Optopts. The results show that using technology in support meetings can improve

commitment and support in children with AD (Silvaetal., 2024).

Table 1: Study of online Survey

Author(s) & Year|  Model/ Method | Data Collection | Data Sample Size Result

Huge computational modelsused
for SARs, but most fail to fulfil
emotional and social needs of
children with AD. The study
emphasizes the need for improved
emotional interaction models and
better recognition and response
mechanisms to enhance affective
communication.

S. Cano, C. S. PRISMA guidance |Multiple academic 46 studies
Gonzalez( 2021) | Computational model databases (1997 to 2021)
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9 AD children
(average age

In motor control tasks, the
majority of participants showed

Electrodermal 70% accuracy.
Positioning and (EDA) and ~11.73 years), 7 | Six of the nine participants with
Instrument play, Human Robot Typically AD exhibited consistent turn-
Feng (2022) et al Customized Song (HRI) session. | Developing (TD) | taking behaviour.
Play, Music Therapy Activity children (average | upport Vector Machines (SVM)
Experience Structured age ~10.22 years),| for emotion classification
Interaction S0 HRIsessions | qemonstrated that EDA signals
conducted. could identify emotional arousal
in children with AD.

Various robotic Ll.t erature .

Laura Santos models for AD review ﬂom 146 studies Idenpﬁed k@y challenges and gaps
et al (2023) therapy Web of Science, reviewed in robotic therapy research

PubMed, Scopus

11 children (10

Tests for boys, 1 girl) with
E. P. M. Ruiz, identifying minimal or no- Child A ohvsical .
) emotions, verbal ildren use sical gestures to
H',H'O' JARI RObOt’ d§s1gned behavioural communication interact with .?A}I]{I Mfintaining
Fernandez,C. | for children with AD | = oo vations, | and 7 children (5 | eye contact with the robot.
E.G.Cena, (2025) and structured boys, 2 girls)
questionnaires with verbal
communication.
Most children developed strong
relationships with the robot.
Collecting data Reports indicate that the robot was
Roxanna Pakkar, ) o in home over a amiable and beneficial for
Caitlvn Socially Assistive month using Eight children | communication. The speech and
y Robot (SAR) for observation with AD insix |movements of the robot were
Clabaugh et | extended use at home | analysis and different homes | disliked by one participant. Some
al (2020) structured children eventually
interviews. demonstrated increased social
connectedness and a propensity to
study.
J.Herrero- i
Martin, NAO Robot arg?;sei:f;%zrt 11 students (aged | Personalized profiling served as
intervention for AD evaluation 5-13) in an tailor intervention. Engagement
D. Fons.eca, S. student structure d, inclusive and motivation levels up. Better
Caro-Via, and interviews education setting |social interaction with friends.
X. Canaleta '
Each child
participated in
four session
with the robot Enhanced involvement, enhanced
B. Szymona Zoomorphic Robot aqd four scssion 14 children emotional awareness, enhanced
et al. (2025) Brian with a therapist social interaction, and increased
daring the 166 imitation
treatment

sessions that
were held.
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Customer
Discovery
. interview, HRI
Social Field
Educational Robots Experiments. Enhanced involvement,
A.S.Arora, (NAO & Pepper Interviews interpersonal communication, and
A. Arora, Rl\(/)lb?it)lBCusmess with school 25 AD Student, |emotion nal awareness created a
K. Sivakumar, (BM%)eFra?rIllgv?/irk administrators, teachers. gurriculum for ethical robotics and
and Robotic Intervention teachers, . 35 stakeholders |improved .teaqurkImprgved
J.R. McIntyre |Scenarios (SEL skills: parents, robotic | 16 AD students 9 | understanding, social-emotional
) company learning, and constructive
(2024) Comfort Zonq, professionals involvement.
Conlflict Resolution, Multiple robotic
Job Search) intervention
sessions

Video recordings

of therapy
sessions using
NAO Robot . Accurately and successfully
. Manual 5 Arabic- categorised involvement levels to
A. Al-Nafjan, N. | Therapist Observation | evaluation using | speaking autistic |help therapist evaluations
Alhakbani, and A.Assessment. behavior-based | children (ages 4- | Provided reliable engagement
A. Alabdulkareem NAO Robot assessment sheet | 11) 5 autistic | scores, aligning closely with CNN
(2023) Interaction ~ Social children 5 resultsChildren with AD
interaction autistic children | showedincreased interaction and
scenarios involvement.
designed with
ABA
specialists
Blood Pressure
E. Prihatini Socially Assistive Monitoring(MP 5 vatient accurately gauges anxiety levelsby
et al. (2025) Robot(SAR) S20N0040D patien measuring blood pressure.
sensor)
Multimodal data: | 25 participants
S. Konishi et Light GBM audio, motion, with AD(22 | Better assessment of emotions
. (machln;leamlng gaze,'al'ld self- males, 3 females, | (AUC values rose with data from
al(2024) algorithm) administered avg.age =22.8, | self-administered questionnaires)
questionnaires avg. 1Q =94.04)
3.METHODOLOGY

This study uses a comparative analytical approach to systematically evaluate and contrast the methods
used in existing studies within the target domain. The overview focuses on key parameters such as data
collection methods, sample size, research methods, and analysis methods. Through a critical review of
these dimensions in several studies, this paper identifies patterns, strengths, limitations and gaps in the
current research environment. Although it does not work with its own methodological framework, this
analysis integrates various strategies to provide a comprehensive overview. The aim is to lead future
research by highlighting the most effective and most commonly assumed practices that support the

selection of the best methods for subsequent research.
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3.1.Research Goal

The main goal of this review is to critically analyze and examine the methods used in selected studies
used in autistic disorder (AD). The focus lies in aspects such as data collection methods, sample size,
research models, and analytical techniques. Although only empirical studies using well-defined
methods are considered, review work has been intentionally excluded to maintain the analytical
integrity of thecomparison. This comparative analysis aims to identify the most effective and reliable
research practices for future research in this field. To facilitate this, a structured comparison table has
been developed. This classifies each study based on its method/model, data recording method, sample
size, and important results. This structured approach allows clear and concise comparisons and helps
researchers decide the most appropriate and effective way to promote future work in the field of AD
research.

3.2.Data Sources

By B. Elfonel Canco claims to have gathered information from a series of databases, including IEEE
Xplore and Web of Science. They used key terms such as "robot", "children", and "autism" in
keyword-based searches . Feng from Elle claims that he collected data from experimental conferences
for children with autism and young people with typical development. Nine candidates with AD and
seven candidates with TD are managed at HRI meetings'. Laura Santos claims that information is
retrieved from three major databases: Web of Science (WOS), Pubmeb and Scopus. We examine these
studies in this study using key terms such as autism and robotics . E. P. M. Louis. Fernum Ades and C
E. G. Cena claims that two educational institutions used data from pilot reviews. It is a Spanish
integrated school and a special school in Peru. Both qualitative and quantitative methods were used in
this study '. Caitlyn Clabaugh et al. According to Roxanna Pakkar, data from a one-month home study
was conducted in six different homes with eight children with autism disorder (AD). This study
pursues daily interactions between children with autism and children with kiwi robots to determine
social growth, access management and research findings. According to J. Herrero-Via and X
Canareta. Eleven basic and secondary students with autism disorder participated in this study. This
also included children with autism (intensive support for comprehensive education) that is part of the
ISIE programme'. B. Szymona et al. In this study, 14 children with autism participated in 116
treatment conferences'. A. S. Alora - £££Ja£R. Mclntyre has collected interviews and customer data
from discovering BMC technology (business model screen) focused on stakeholders involved in
student inclusion with education students. With educators from a variety of educational settings,
including teachers, parents, school administrators, technology leaders, robotics industry experts, and
advertising students —'. A. Al-Nafjan, N. Alhakbani, A. Alabdulkareem. These five autistic youths
who are sufficient at age 4-11 speak Arabic. Using integrated cameras from NAO humanoid robots,

researchers confirmed the interactions between children's robots. Facial expressions were then
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assessed to measure different stages of participation—. Data from blood pressure measurements in
children with autism disorder (AD) from the Gentaralam SL.B Autism Foundation are E. Prihatiniet al.
This study examined the fear levels in children with Asperger's syndrome and classical autism based
on digital surfaces integrated into social support robots (SARs) . According to S. Konishi et al. We
summarized 25 people with autism disorder (AD) who provided the data used in this study. In a
controlled environment, research participants conducted simulated interviews with Android robot
interviewers. Researchers trained machine learning models that collected multimodal data and
predicted emotional states and commitments, including audio, movement, considerations, and survey
responses " . This section analyzes and compares data collection methods used in existing literature.
This analysis shows the method of data collection, the sources used, and sample sizes specified for
each study. The purpose of this review paper is to compare these studies and identify the most effective
approach.

4. RESULT

Based on comparative analysis of existing methods, it is clear that LightGBM, a gradient boost
algorithm for machine learning, is the most effective approach to robotics developed for interaction
with individuals on the autism spectrum. This conclusion is based on consistent performance in terms
of accuracy, scalability and adaptability in a variety of studies. LightGBM not only allows real-time
learning, but also processes complex, high-dimensional data that is extremely important for
understanding and predicting behavioral patterns in people with autism.

In my view Figure 1, a machine-based model based on reviews of all previous studies is a particularly
promising methodology for robotic interventions in autism therapy. These models allow personalized
data control interactions by learning from historical patient records and behavioral data. This makes it

suitable for improving social, emotional and cognitive support from adaptive robotic systems.

100
S0
20
70
60
50
40
30
20 H Accuracy
10
0
LightGB Zoomorp SARand music NAO
M hic Bp 1ARI therapy vedio
multimo Detectio | Robot i
Robot Robot | Analysis
del n
| Accuracy [0 85 73 73 70 72

Figure 1: studies is a particularly promising methodology
for robotic interventions in autism therapy
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Our review paper demonstrates the effectiveness of self-development survey data in machine learning
models to predict emotional estimation in children with AD. This review was analyzed using the
LightGBM model, a machine learning ensemble algorithm based on gradient boost and production
(GBDT). This method is done with higher accuracy, faster training speeds, and lower memory
consumption compared to other methods.

Also, mention how self-managed survey data has improved performance. We also show significant
improvements when the value, excitement, valence, commitment, and the data above involved in the
area under the curve (AUC) affect classification. Because we gave the highest AUC values through the
training model using a variety of data, such as audio, motion, and eye data, and survey inputs. The
eyedata used only had poor performance, but when combined with audio and movement data, better
management estimates were stored. Here, we need to mention important results through receiving the
highest AUC (0.81, not just 0.04) through the combination of all data and self-managed questionnaire
data. When using movement-based characteristics, classification is improved with the help of self-
managed questionnaire data. The model includes audio, motion and Gaza data for best classification
performance.

These results are highlighted by these findings, particularly for robot-based AD interventions. Self-
report reviews must be included in the Machine Learning (ML) tax rating system to include machine
learning. According to this study, personalized classification of emotions can help future robotic
interaction models enhance long-term therapy and improve social engagement outcomes (Konishi et
al.,2024).

5. CONCLUSION AND DISCUSSIONS

This comparative analysis shows that robotic interventions in children with AD represent promising
and rapidly developing fields. The excellent performance of the LightGBM-based machine learning
approach, especially combined with multimodal data, including self-reported measurements,
provides a clear direction for future technological development. Evidence shows that these systems
can effectively support communication, social interaction and emotional regulation in children with
autism.

However, this field faces considerable challenges that need to be addressed to exploit its full potential.
The need for larger, more different research, standardized results, and long-term follow-up is
important. Additionally, ethical considerations, implementation barriers and careful attention to cost-
effectiveness are essential. As this technology continues to mature, it promises to significantly
improve outcomes for people with AD, while at the same time reducing stress in their families and
health systems.

Future research should focus on fighting identified restrictions and build on the promising

fundamentals determined by current research. In this way, this field can move towards evidence-
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based, technically sophisticated and ethically sound interventions that truly serve the various needs of
the autism community.

Although the journey towards effective robotic intervention for AD continues, the evidence presented
in this analysis indicates that we are moving in the right direction. With continued research,

technological advancements and attention to ethical considerations, robotic interventions.
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