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Abstract

Introduction. Artificial intelligence (AI) is increasingly being integrated into medicine and related fields.
Successful applications of Al in the differential diagnosis of autism spectrum disorders (ASD) have been
documented. These studies, however, typically utilize large amounts of data, including electroencephalography.
The authors explore the theoretical feasibility of using Al to assess ASD risk at an early age using data from
only a smartphone video camera and a parental questionnaire.

Materials and Methods. The study is theoretical in nature; therefore, the methodology involves a theoretical
analysis and comparison of psychological research with current Al capabilities, alongside consideration of
the potential application of the proposed model in India, Brazil, and Russia. Within psychology, an analysis
of methods for assessing the most significant risk factors for ASD development was conducted. Within
information technology, principles for creating an AI methodology are given.

Results. It is potentially feasible to develop and implement a neural network-based method capable of
analysing relatively simple behavioural factors in infants during interactions with a parent. Such a method
could be implemented as a smartphone application for parents or as a web-based program. However, analysis
indicates that in a cross-cultural context, significant challenges may arise concerning data privacy and the
need for extensive, culturally diverse datasets (requiring hundreds of thousands of entries) to train a robust
Al model. The authors posit that the simplicity of the proposed application — requiring parents to complete
a brief questionnaire several times a month and record a video of their child’s emotions or reactions — could
facilitate the creation of such a dataset.

Conclusion. Early diagnosis of ASD can significantly improve outcome for children’s mental development.
Signs of ASD can be detected in children as young as 18 to 24 months.
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AnHomauus

Bseodenue. VickyccTBeHHbI MHTeAAEKT (VIV) Bce OOABIIE BHEAPSIETCSI B MEAULIMHY M CMEXHbIE 00AacTn
3HaHui1. VIV ycnemrHo npumeHsieTcs B AuddepeH1nasbHOI AUaTHOCTUKE HO30AOTMYECKVX POPM PAaCCTPOVICTB
ayructudeckoro crektpa (PAC). ITpy 5TOM B MCCAEAOBAHMSIX peUb MAET O IIPYMeHeHNY OOABIIOr0 KOAUYECTBA
AQHHBIX, B T. 4. AQHHBIX 3HIledarorpadum u T. A. B cTarbe aBTOPBI CTABST BOIPOC O TEOPETUYECKON
BO3MOXXHOCTH Mcrioab3oBanus VIV pas ouenku puckos PAC B panHeM Bo3pacTe ¢ TOMOILbLIO TPUAOXKEHNS
AAsT cMapTdOoHa.

Mamepuarvt u memoovt. ViccaepOBaHME HOCUT TEOPETUYECKUI XapaKTepP, TO3TOMY UCIOAb3YIOTCS
TeopeTUYeCKUIl aHaAU3, CPAaBHEHME MICUXOAOTMYECKMX UCCAEAOBAHMII U aKTyaAbHbIX Bo3MoXkHocTen VN,
a TaK>Ke MOTEHL{MAABHOTO TIPMMEHEeHMsI IIpeaTioaaraeMon MmoaeAu B Vinaun, Bpasuauu u Poccun. B ob6aactu
MICUXOAOTUU IIPOBEAEH aHAAU3 METOAVK, KOTOPBIE MI0O3BOASIIOT OLIEHMBATh HanboAee sHaYMMble (HakTOpPbI
pucka aast pazButusi PAC. B o6aacTu MHGOPMALMOHHBIX TEXHOAOT I TIPUBEAEHBI BO3MOXKHBIE TTPUHLIUIIBI
CO3AQHUS HEPOCETEeBO METOAUKHA.

Pesyrbmampi uccredosanus. [IokazaHo, YTO MOTEHLMAABHO BO3MOXKHO CO3AaHME U TIPYIMEHEHE HeIIPOCeTEBOM
METOAMKM, KOTOpasi MOXeT aHAAM3MPOBAaTb AOCTATOYHO IPOCTbie (AKTOPBL B MOBEAEHUN MAAAEHLIEB,
a TAK)Ke BO B3aMMOAEVCTBUU MATepU (POAUTEAEIT) U MAAAEHLIQ, C IPUMEHEHMEM KPATKOI BUAEOCHEMKI
peaKkLuil MAAAEHI]A HA Pa3AMYHbIE CTUMYABL Takasi METOAVIKA MOXKET IPUMEHATHCA KaK IPUAOKEHME AAS
cmapTdoHa popnTesert Anbo Kak bpaysepHas nporpamma. [Ipu 9ToM okasaHo, 4YTO B KPOCC-KYABTYPHOM
KOHTEKCTe MOT'YT BO3HUKHYTb PUCKM MCIIOAb30BAHUS IEPCOHAABHBIX AQHHBIX, HEOOXOAUMOCTH cOopa
AOCTATOYHO OOABLIMX 06a3 AQHHBIX AAs 00yueHUs mporpaMmbl VIV, ABTOpPBI TOAAraT, YTO IPOCTOTA
VICTIOAB30BaHMsI NIPUAOXKEHMs (HEOOXOAVMO HECKOABKO pa3 B MeCsL, OTBETUTb Ha MPOCTOI OMPOCHUK
VI CHSITh BUAEO SMOLIMI MAM PeaKLMil MAABIIIA) TOTEHIMAABHO MOI'YT BHECTU BKAQA B CO3AQHIE TAKOI
METOAMKI.

3axatoveHue. PaHHSA AMAaTHOCTMKA PACCTPONMCTB ayTUCTUYECKOTO CIIEKTPA MOKET 3HAUUTEABHO YAYUIINTD
pe3yAbTarhl Ncuxudeckoro passutus aetelt ¢ PAC. TlpusHaky pacCTpoICTB ayTUCTUYECKOTO CIIeKTpa MOT'yT
ObITb OOHAPYXEHBI Y A€Tell B Bo3pacTe OT 18 MecsieB A0 2 AeT.

Karwuesnote croBa: I/ICKYCCTBBHHbIIZ MHTEAAEKT, paCCTpOIZCTBa AYTUCTUYIECKOI'O CIIEKTPa, paHHI/II7[ BO3pacT,
HeﬁpOHHbIe CeTH, OLJ€HKa PUICKOB
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Introduction

Autism Spectrum Disorder (ASD) is a complex
neurodevelopmental condition characterized by
persistent challenges in social communication and
interaction alongside restricted and repetitive
patterns of behavior, interests, or activities. Globally,
ASD affects approximately 1 in 100 children, with
early diagnosis being critical for effective intervention
and improved developmental outcomes. However,
traditional diagnostic approaches, which rely heavily
on subjective clinical observations and standardized
tests, face limitations such as variability in practitioner
expertise, time consumption, and accessibility
(Chakrabarti 2023). Clinical diagnosis is typically
conducted at three years of age or older, which
reduces the opportunity to identify risk factors at
an earlier stage (Sawicki et al. 2021). Another
complicating factor is that parents, particularly
mothers, may lack skills in interpreting the child’s
emotional state and can feel disempowered by
factors such as unsupportive family environments
(Bhavnani et al. 2022). The diagnostic process is
also challenged by the heterogeneous clinical
manifestations of ASD in early childhood (Sozonov
et al. 2024).

Artificial Intelligence (Al) algorithms have
emerged as a promising tool in healthcare, offering
opportunities to enhance the speed, accuracy, and
accessibility of ASD risk assessment (Wankhede et
al. 2024). By leveraging AT’s capacity to analyze large
datasets and detect patterns imperceptible to the
human eye, early diagnosis can be revolutionized
(Chaddad et al. 2022). The aim of this article is to
explore the theoretical foundations, potential
applications, benefits, and challenges of employing
Al for early assessment of ASD risk. A similar large-
scale study was conducted relatively recently (Joudar
etal. 2023). However, this study relied on extensive
datasets, such as magnetic resonance imaging (MRI),
electroencephalography (EEG), genetic,
sociodemographic, and medical data.

This article focuses specifically on the psychological
aspects of autism risk assessment, rather than
diagnosing the disorder itself. The authors posit
that this approach will help parents identify potential
concerns earlier and mitigate later challenges. The
study may also be of interest to psychologists.
Numerous studies confirm the effectiveness of early
intervention programs designed to address social
and communication deficits in children with or at
risk of ASD (Alatar et al. 2025; Evangelou et al.
2025). However, the absence of unified algorithms
for identifying and alerting parents and specialists
about developmental characteristics associated with
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this diagnosis means most families continue to lack
timely, high-quality support.

Emerging technologies like Facial Emotion
Recognition (FER) systems offer a promising
alternative to traditional diagnostic approaches. By
tracking a child’s emotional responses and behavioral
patterns over time, FER systems trained on large,
diverse datasets of facial expressions and behaviors
associated with ASD could provide objective,
longitudinal data. Such technology could offer
valuable feedback on the effectiveness of therapeutic
programs, enabling personalized adjustments to
better meet a child’s needs. For instance, therapists
could use FER-based tools to monitor progress
during social skills training or behavioral therapy
sessions, thereby improving the overall quality of
care.

Cross-cultural context:
Brazil, India, Russia

Indian context. Research on ASD within the
Indian context reveals a scarcity of high-quality,
population-based epidemiological studies,
complicating efforts to establish accurate prevalence
rates (Uke et al. 2024). A parallel lack of translational
research underscores the need to evaluate the impact
of evidence-based interventions within standard
healthcare practices (Patra, Kar 2021). In recent
years, however, increasing technological adoption
has spurred efforts by healthcare professionals and
researchers to develop tools for early ASD screening,
usable even by non-specialists. For instance, the
user-friendly START application utilizes artificial
intelligence to assess autism phenotypic domains —
including social, sensory, and motor functions — by
analyzing child performance and parent reports
(Dubey et al. 2024). Such advancements show the
potential of technology to bridge gaps in ASD
screening in India.

Brazilian context. Analysis of ASD within Brazil
indicates that most epidemiological data derive
from administrative databases. The 2022 Demographic
Census identified 2.4 million individuals with an
autism spectrum disorder diagnosis, corresponding
to 1.2% of the population. Prevalence was higher
among men (1.5%) than women (0.9%), totaling
1.4 million men and 1.0 million women diagnosed
by a health professional. Among age groups, the
highest prevalence was observed in children aged
5 to 9 years (2.6%) (IBGE, 2022).

Data from the Outpatient Health Care Procedures
Registry identified 23,657 children up to 12 years old
whose first care occurred between 2013 and 2019,
with diagnoses recorded per ICD-10. The year 2013
accounted for the highest proportion of cases (18.9%,
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approximately 4,470 children). From 2014 onward,
cases increased progressively, peaking between 2017
and 2018 before declining in 2019. Regarding early
diagnosis, the proportion increased significantly over
this period, from 23.3% in 2013 to 32.8% in 2019
(p <0.001), suggesting gradual improvements in ASD
recognition and identification within the Brazilian
Unified Health System (Girianelli et al. 2023).
Russian context. In 2024, 76,096 children with
ASD and 5,059 adults with ASD were registered in
Russia, according to Rosstat data provided by the
Russian Ministry of Health (Rosstat 2024). This
corresponds to 1 in 391 children diagnosed with
ASD, a rate nearly four times lower than global
WHO statistics and the prevalence recognized by
the Ministry of Health in 2013. It is estimated that
parents of more than 200,000 children remain
unaware of their child’s diagnosis or its causes,
thereby unable to use this information for life
planning, education, and other trajectories.
Thus, significant challenges in the timely
identification and support of individuals with ASD
are evident across these diverse national contexts.

Psychological context

With sufficient input data, neural network-based
diagnostics hold significant promise. However,
researchers note that the boundaries of the concept
of ‘autism spectrum disorder’ are exceptionally
broad. This diagnostic group includes early infantile/
childhood autism (very close to Childhood
Disintegrative Disorder, CDD), atypical autism,
classic autism, and Asperger’s autism. It also includes
individuals with intellectual development disorders,
speech impairments, and Rett syndrome (Makarov
and Avtenyuk 2018). The ICD-11 focuses on three
key diagnostic criteria: impairments in social
communication and interaction, alongside a range
of inflexible, restricted, and repetitive patterns of
behavior and interests. A formal diagnosis of autistic
disorder should therefore be made by a qualified
psychiatrist. Since this discussion pertains specifically
to the analysis of risk, however, a digital screening
model may serve as an acceptable tool for supporting
parents, psychologists, and care staff.

A study by L. O. Tkacheva and colleagues
identified the following observable markers of ASD
risk in early childhood (Tkacheva et al. 2023):

1. Decreased social attention, manifesting as
poor eye contact, lack of response to directed
speech, and reduced engagement in play or
social interaction.

2. Lowered orientation toward social stimuli,
such as facial stimuli (photographs of familiar
people, other children, smileys, emoticons),
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accompanied by diminished social smiling
and positive emotions;
3. Delayed development of speech and gestural
communication;
4. Atypical postures and movement patterns,
abnormal muscle tone, increased auditory
sensitivity, and decreased visual attention.
Furthermore, social and communicative
impairments in young children with ASD are
observed more frequently than repetitive behaviors.
Impaired motor skills and sensory processing are
also common in children with general developmental
delays, reducing their specificity for an ASD diagnosis
in early childhood (Tkacheva et al. 2023).

In an examination of children aged 9 months to
4 years, S. Pereverzeva and colleagues delineated
nine clusters of potential ASD symptom markers
(Pereverzeva et al. 2015):

1. Disturbances in autonomic-instinctive
functions, appearing 1-3 months postnatally
and persisting in subsequent years, including
sleep disturbances (difficulty falling asleep,
frequent awakenings, ‘quiet’ insomnia), feeding
difficulties (weak sucking and other
breastfeeding disorders, early weaning), and
poor appetite.

2. Persistent gastrointestinal disturbances, such
as regurgitation, constipation, appetite
disorders, and feeding inversion.

3. Avoidance of eye contact with adults; lack of
response to direct verbal address despite
reaction to other sounds; active avoidance of
or distress during social engagement; lack of
distress at parental departure.

4. Indifferent behavior toward caregivers and,
by the second year, a lack of interest in other
children.

5. General detachment from surroundings;
absence of pointing gestures and imitation
of facial expressions, sounds, or speech;
delayed reciprocal smiling and laughter; an
underdeveloped social ‘animation complex’
(‘bright flash of activity, ‘infant’s smiling
response, ‘startle complex’).

6. Limited emotional expressiveness, weak facial
affect, and a pervasive ‘serious’ expression
from infancy.

7. Decreased and stereotyped interest in toys
(e.g., lining up, spinning), often replaced by
a preoccupation with household objects as
something of special value; lack of situational
and imitative play with adults.

8. Delayed pre-speech and speech development;
poor babbling; absence of syllables or words
or their replacement with vocal self-
stimulation; a key marker under one year is
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lack of response to one’s own name (typically
present by 6—8 months); by one year, lack of
comprehension of spoken language; if speech
is present, absence of personal pronouns and
failure to use one’s own name.

9. Motor delays, including absence of crawling;
prevalent muscle hypotonia or dystonia; and
frequent toe-walking.

Current methods for ASD diagnosis:

1. Autism Diagnostic Observation Schedule,
Second Edition (ADOS-2): a semi-structured,
standardized assessment of communication,
social interaction, and play, often considered
as a ‘gold standard’ in ASD diagnosis.

2. Autism Diagnostic Interview — Revised
(ADI-R): a structured caregiver interview
covering full developmental history and
behaviors relevant to ASD, commonly used
in conjunction with the ADOS-2 for a more
comprehensive assessment (Le Couteur et
al. 2003).

3. Childhood Autism Rating Scale (CARS):
a behavior rating scale that assesses a child’s
behavior, characteristics, and abilities to
determine the severity of autism (Schopler
et al. 1980).

4. Social Communication Questionnaire (SCQ):
a parent/caregiver-completed screening tool
evaluating communication skills and social
functioning to identify children needing
comprehensive ASD assessment; derived
from the ADI-R (Berument et al. 1999).

5. Developmental, Dimensional and Diagnostic
Interview (3Di): a computerized parental
interview assessing autistic traits and related
developmental disorders, providing dimensional
profiles of social reciprocity, communication,
and repetitive behaviors (Skuse et al. 2004).

The available literature on the prevalence of

ASD in Brazil presents significant limitations.
Estimates come exclusively from medium- and
large-sized urban centers located in two wealthier
states, Sao Paulo and Rio Grande do Sul, and are
restricted to the period between 2010 and 2015,
which precludes longitudinal analysis. Furthermore,
only one study employed a standardized clinical
diagnostic instrument like the ADI-R. Other studies,
including both phases of the Pelotas cohort, relied
on screening instruments or structured interviews
administered by lay interviewers, thereby
compromising diagnostic accuracy. These
methodological challenges, combined with limited
access to gold-standard tools like the ADOS and
the ADI-R, which require specialized time and
expertise, are also observed in other national
contexts (Dellazari et al. 2025).
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Specific questionnaires for India:

1. Trivandrum Autism Behavior Checklist
(TABC): TABC a standard screening tool
used by health professionals for early detection
of ASD in India. It assesses dimensions such
as ‘social interaction, communication,
behavioral characteristics, and sensory
integration’ (Nair et al. 2014).

2. Chandigarh Autism Screening Instrument
(CASI): a 37-item dichotomous screening
instrument used by healthcare professionals
to screen the general Hindi-speaking
population in India, without sub-dimensions
(Arun, Chavan 2018).

In subsequent developmental stages, differences
between neurotypical children and those with
developmental concerns become more pronounced,
allowing for the application of other, more comprehensive
diagnostic methods. A high-quality assessment for
autism spectrum disorders before the age of one year
currently relies on a detailed analysis of the child’s
developmental history and dynamic behavioral
observation. It is crucial for parents to monitor their
children’s development from an early age and report
any observed deviations to specialists.

Thus, nearly all psychological indicators — a child’s
behavior, emotional reactions, and interactions with
adults — can be relatively easily identified visually
(via smartphone video) and formulated into questions
that parents could answer periodically, for example,
once every few weeks. However, this approach
requires dynamic analysis of parent-child interactions,
both by a neural network and through parental
reflection, as identified risks can primarily be mitigated
through these very interactions. In our earlier
research, we developed a risk assessment model
based on parents evaluating the following parameters:

1) the frequency of concerning events (increasing
or decreasing),

2) their perceived ability to cope with these
problems,

3) the degree of their concern.

Based on the theoretical analysis conducted, we
propose a set of questions that could be included in
an assessment for the risk of developing autism spectrum
disorders in a child during the first year of life:

To the Parent of Caregiver,

Please answer all questions by circling one
number in each of the three columns (Frequency,
Anxiety, Overcoming) for every item. If you have
more than one child, please complete a separate
form for each child. Your thoughtful responses will
contribute to developing supportive resources for
parent-child interaction.
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FREQUENCY ANXIETY OVERCOMING
How often do you notice | o, much does How well df’ you
this behavior? D —— ZZZ:ZJ%; :!us
1 = Never concern you? e : "
. = Very we
No Situation or a child’s behavior 2 = Sometimes (a few 1 =Notatall _ J
times a week) 2 = A little 2 = Well enough
3 = appeared recently 3 = Moderately 3 = Moderately well
4 = Frequently , X 4 = Rather poorly
4 = Quite a bit
5 = Constantly (several 5 = Cannot cope;
times a day) 5 = Very much need help
1 Doestbe Child smile in response to a 12345 12345 12345
parent’s smile?
2 Does the child smile with a wide, open 12345 12345 12345
mouth?
3 Does the child make an eye contact with 12345 12345 12345
an adult?
4 Does the child become still (freeze/pause) 12345 12345 12345
when spoken to?
5 Does the child purse their lips forward 12345 12345 12345
when spoken to?
Does the child produce cooing sounds
6 |(e.g., 'koo] ‘000, ‘agu; ‘gee; ‘khee, ‘aga; ‘ga; 12345 12345 12345
‘ege; ‘aa’)?
v Poesthe child actively wave arms and/or 12345 12345 12345
egs when seeing an adult?
8 | Does the child laugh loudly? 12345 12345 12345
9 Does the cglild attract attention by 12345 12345 12345
screaming?
10 |Does the child produce sound 12345 12345 12345
combinations (e.g., ‘ma; ‘ba; ‘pa; ‘da) ‘na’)?
1 Does the child recognize close relatives 12345 12345 12345
(e.g., becomes lively, coos, etc.)?
12 Does‘?che child respond to their own 12345 12345 12345
name?
13 Does the child become lively when seeing 123 45 123 45 12345
a rattle?
14 | Does the child distinguish between 12345 12345 12345
familiar’ and ‘unfamiliar’ adults?
15 | Does the child display at least three 12345 12345 12345
distinct emotions?
16 Does the childreachoutarms toward a 123 45 12345 12345
parent to be picked up?
Does the child show excitement upon a
17 | parent’s return (e.g., smiles, vocalizes, 12345 12345 12345
moves arms/legs)?

18. Child’s gender: MO FO
19. Child’s age: months and days
20. Has your child experienced any of the following? (Check one):
O Yes (e.g., brain trauma, central nervous system infection, or congenital condition related to
brain pathology)
O No
0 Not sure

Thank you for your participation.
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Theoretical framework:
Al in healthcare and wellness

Al encompasses a range of technologies, including
machine learning (ML), deep learning (DL),
computer vision (CV), and natural language
processing (NLP), enabling machines to perform
tasks traditionally requiring human intelligence.
In healthcare and wellness, Al is increasingly applied
to disease prediction, medical imaging analysis,
and decision support systems. For ASD assessment,
Al leverages the following capabilities (Jiao et al.
2020):

Pattern recognition. ML algorithms can detect
subtle behavioral and physiological patterns
associated with ASD that may be missed during
traditional clinical assessments.

Predictive analytics. Al can analyze longitudinal
data to identify children at risk of ASD even
before observable symptoms emerge (Zhang et
al. 2025).

Anomaly detection. Unsupervised learning models
can flag atypical behaviors or responses by comparing
individual data against large datasets of typical and
atypical development (Gao et al. 2023).

Al methods implemented for early ASD diagnosis
use distinct or combined techniques to enhance
robustness and accuracy (Jeon et al. 2024):

1. FER analyzes video data of children’s behavior
to identify patterns associated with ASD
(Abdullah and Al-Allaf 2021).

2. Speech and voice analysis models process
vocal features (e.g., pitch, duration, frequency)
to detect atypical speech patterns or delays
in language development. Multimodal systems
can integrate FER and speech analysis,
prioritizing acoustic features alongside facial
cues most relevant for ASD prediction. NLP
can be used to analyze spoken language or
identify delays in speech milestones
(Themistocleous et al. 2024;).

3. Analysis of genetic and biological markers
(e.g., large datasets of genetic information
and neuroimaging data) is instrumental in
identifying biological patterns and correlations
associated with ASD.

4. Deep learning models process neuroimaging
data (e.g., MRI, EEG) to identify brain activity
and connectivity patterns linked to ASD
(Mengi and Malhotra 2022). Graph-based
models can also map the interdependencies
of behavioral traits to detect complex ASD
markers (Subah et al. 2021).

These capabilities make Al particularly suited

for addressing the multifaceted nature of ASD
diagnosis.
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Al applications in early
/EED assessment

Behavioral analysis. Behavioral markers, such
as reduced eye contact, atypical gestures, and
repetitive movements are key indicators of ASD.
Al-powered tools can analyze video recordings of
children to identify these behaviors with greater
precision and consistency than human observations
alone (Kojovic et al. 2019). For instance, advanced
computer vision algorithms can track gaze patterns,
facial expressions, and body movements in real time.

Automated assessment tools. Al platforms can
standardize behavioral evaluations, reducing inter-
rater variability and improving diagnostic consistency.

Speech and communication
pattern analysis

Children with ASD often exhibit delays in speech
development, atypical prosody, or other linguistic
anomalies. Al-driven NLP tools can (Washington
et al. 2023):

1. Analyze audio recordings to detect speech
delays or unusual vocal characteristics, such
as pitch and rhythm.

2. Evaluate parent-child interactions to measure
conversational turn-taking and response
times.

3. Process text-based data, such as language
transcripts, to identify structural differences
in sentence formation and vocabulary usage.

Biometric data and wearable devices

Wearable technologies equipped with Al can
continuously monitor physiological signals, providing
valuable insights into atypical responses associated
with ASD. Examples include (Zhang et al. 2025):

1. Heart rate monitoring to detect elevated heart

rates in response to sensory stimuli (Frasch
etal. 2021).

2. Electrodermal activity analysis to measure

stress levels during social interactions.

3. Sleep pattern analysis to identify sleep

disruptions, which are common in children
with ASD.

Genetic and neurological data analysis

Al can analyze complex biological data to uncover
biomarkers linked to ASD. This includes:

1. Genetic analysis to identify mutations or

genetic variants associated with the condition.

2. Neuroimaging analysis of MRI or EEG data

to detect structural and functional brain
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abnormalities indicative of ASD (Schielen et
al. 2024).

Theoretical benefits of Al in ASD
assessment

Improved accuracy. Al algorithms trained on
large, diverse datasets can achieve high diagnostic
accuracy, minimizing the subjectivity inherent in
traditional methods. By identifying subtle patterns,
Al tools can detect ASD earlier and more reliably
(Washington et al. 2023).

Scalability. Al-driven solutions are highly scalable
and can be deployed via mobile applications or
cloud-based platforms. This makes early diagnostic
tools accessible to underserved populations, including
rural and low-income communities (Themistocleous
et al. 2024).

Personalization. Al can generate individualized
diagnostic profiles by integrating behavioral,
linguistic, and physiological data. This tailored
approach enhances the understanding of each child’s
unique developmental trajectory (Ali et al. 2023).

Efficiency. By automating repetitive tasks, Al
reduces the time burden on clinicians and allows
for continuous monitoring of developmental progress.
This efficiency enables quicker intervention planning
(Landowska et al. 2022).

An example: Analysis of dominant emotions.
A practical application involves the automated
analysis of dominant emotions from video data.
Four primary emotions — Happy, Sad, Angry, and
Neutral — are typically extracted. Each detected
face is assigned a dominant emotion with
a corresponding confidence score (e.g., Emotion:
Happy (95%); Emotion: Neutral (88%)).

These specific emotions were selected as
foundational in understanding social interaction
and behavior:

1. Happy. Indicates positive engagement and

contentment.

2. Sad.Helps detect distress or negative mood

changes.

3. Angry. Usetul for identifying frustration,

aggression, or tension.

4. Neutral. Serves as a baseline for periods

without strong emotional response.

In the context of analyzing autistic and non-
autistic faces, research shows that individuals on
the spectrum may exhibit different facial expressions,
including more frequent neutral expressions in
social settings (Keating and Cook 2020). By focusing
on Happy, Sad, Angry, and Neutral, the system
could detect patterns such as reduced emotional
expressivity or atypical responses to emotional
stimuli, which are characteristic of ASD.
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Challenges and limitations

Ethical concerns

Data privacy. The collection and storage of
sensitive data, including videos and biometric
readings, pose significant privacy risks.

Bias in Al models. Datasets used to train Al
models may lack diversity, leading to biased outcomes
that disadvantage certain demographic groups.

Technological challenges

Data quality. The effectiveness of AI models
depends on access to large, high-quality datasets,
which can be challenging to obtain in clinical settings.

Over-reliance on AL Over-dependence on Al
tools could lead to reduced emphasis on human
clinical expertise, which remains critical for nuanced
diagnosis.

Interpretability

Al systems often function as ‘black boxes; making
it difficult for clinicians and families to understand
how diagnostic decisions are made (Mengi and
Malhotra 2022). Explainable AI (XAI) approaches
are needed to build trust and ensure accountability.

Future directions and research needs

Interdisciplinary collaborations. Effective
implementation of Al in ASD assessment requires
partnerships between Al researchers, clinicians,
psychologists, and educators. These collaborations
can ensure that Al tools align with clinical needs
and ethical standards.

Ethical guidelines and regulations. Establishing
clear guidelines for data collection, usage, and
sharing is essential. Regulatory frameworks must
prioritize patient rights and address the unique
ethical considerations of using Al in pediatric
settings.

Multi-modal Al systems. Future research should
focus on developing Al models that integrate multiple
data streams (e.g., behavioral, linguistic, and
biometric) for a holistic assessment of ASD.

Developmental progress tracking. Al can also be
employed to monitor the effectiveness of interventions,
providing insights into developmental progress and
enabling dynamic adjustments to therapy plans.

Conclusion

The integration of Al into the early assessment
of ASD risk has the potential to transform the field,
offering unprecedented accuracy, accessibility, and
personalization. While significant challenges related
to ethics, bias, and interpretability persist, ongoing
advancements in Al technology and interdisciplinary
research promise to address these concerns. By
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complementing human expertise, primarily that of 3. Unusual repetitive motor behaviors (e.g.,
parents and caregivers, Al can play a pivotal role hand flapping, body rocking).
in ensuring that children with ASD receive timely 4. Difficulties with social engagement (e.g.,
and effective support, ultimately improving their avoiding peer play).
quality of life and reducing the long-term societal 5. Reduced or absent use of social communication
and economic burden of the condition. gestures (e.g., pointing, waving).

Early diagnosis of ASD can significantly improve 6. Preference for routines and resistance to
developmental outcomes for children. Signs of ASD change.
can often be detected in children between 18 months
to 24 months of age, with early indicators commonly KondAukr unrepecon
including delays in communication and atypical
behaviors (Fiza and Shukla 2023). ABTOpBI 3asIBASIIOT 00 OTCYTCTBUM IOTEHLIM-

Research utilizing Facial Emotion Recognition =~ aAbHOTO MAM IBHOTO KOH(AMKTA MHTEPECOB.
highlights several observable markers relevant to

early ASD detection (Keating and Cook 2020): Conflict of Interest
1. Lack of or atypical eye contact.
2. Limited or absent response to one’s own The authors declare that there is no conflict
name. of interest, either existing or potential.
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