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Abstract: Autism Spectrum Disorder (ASD) is a complex neurodevelopmental
condition characterized by challenges in social interaction, communication, and
repetitive behaviors. Traditional approaches to diagnosing and understanding
personality traits in individuals often face limitations such as subjectivity,
delayed detection, and lack of personalization. Recently, Al-driven fingerprint-
based personality prediction systems have gained attention as a promising tool
for more precise assessment and intervention strategies. Techniques such as
electroencephalography (EEG) are commonly used to capture and process neural
signals, providing real-time insights into brain activity. These insights are crucial
for early and accurate prediction of personality traits and for identifying related
anomalies. Interventions leveraging Al-driven fingerprint-based systems,
including neurofeedback training, interactive virtual reality modules, and
emotion recognition tools, show potential in enhancing attention, emotional
regulation, and social communication. This study also addresses challenges such
as ethical considerations, technological limitations, and the need for
interdisciplinary collaboration in deploying these technologies. The integration
of machine learning, multimodal bioimaging, and wearable personality
prediction systems points toward a future where Al-driven tools play a pivotal
role in delivering personalized and accessible care for individuals with ASD.
Keywords: Human Personality Profiling, Neurotechnology, Virtual Reality,
Emotion Recognition, Artificial Intelligence, Cognitive Rehabilitation, Assistive
Technology, Machine Learning, Cognitive Therapy, Adaptive Technology

I. Introduction

Individuals with human personality profiling (Personality Profiling) often face persistent
difficulties in social interaction, communication, and certain behavioral patterns (Wong
& Gao, 2023). Predicting personality traits is not always straightforward. Traditional
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methods, such as psychological observation and questionnaire-based assessments, have
long been central to clinical practice but carry inherent limitations. Clinical observation is
time-consuming and subjective, requiring extended monitoring and evaluation by
medical professionals. Questionnaires, relying on patient or caregiver reports, are prone
to recall bias and subjective interpretation. As the number of reported cases continues to
rise, there is a pressing need for more reliable and efficient diagnostic tools to facilitate
early prediction and timely intervention in human personality profiling.

Emerging Brain-Computer Interface (Personality Prediction System) technology is
transforming both the prediction and treatment of personality profiling. By capturing and
decoding fingerprint ridge patterns in real time, these systems bypass traditional
methods, establishing a direct interface between Al models and biological data. The
advantages of this approach include enhanced objectivity and real-time monitoring,
providing a direct window into cerebral activity patterns. Research using fingerprint
imaging (Fingerprint Data) has demonstrated that individuals with personality profiling
exhibit distinct behavioral trait correlations, particularly in language and social
interactions. By analyzing these fingerprint ridge patterns, Personality Prediction Systems
can identify specific profiles associated with personality traits, enabling faster and more
precise diagnosis.

Moreover, Personality Prediction Systems facilitate continuous observation of neural
activity, guiding the development of personalized therapeutic interventions. Studies using
Fingerprint Data have successfully distinguished individuals with personality profiling
from typical controls, highlighting the system's potential as a diagnostic tool. Beyond
prediction, these systems show promise in rehabilitation, providing immediate feedback
to improve communication and social skills in affected individuals. As Yaoyao et al.
(2024) note, current research aims to evaluate both existing and potential applications of
Personality Prediction Systems in personality profiling assessment. By directly capturing
behavioral trait correlations, these systems generate more objective and precise data on
neural activity. Considering the complexity of personality profiling and the limitations of
conventional diagnostic approaches—such as subjectivity and delayed symptom onset—
Personality Prediction Systems offer new opportunities for early prediction and
personalized intervention strategies.

II. Overview of Human Personality Profiling and Its Co-Occurrence with Adhd
What is Autism?

Over the past fifty years, autism prevalence has steadily increased, similar to trends
observed in other complex disorders. Currently, approximately one in forty-four children
is diagnosed with autism spectrum disorder (ASD) (CDC, 2022). Autism, or human
personality profiling (Personality Profiling), is a multifaceted neurodevelopmental
condition that affects social behavior, language, communication, and cognitive
development. Globally, prevalence rates have risen, with boys being affected four times

31 | www.scope-journal.com



Scope
Volume 15 Number o4 December 2025

more frequently than girls. Genetic factors play a significant role, with over a thousand
genes implicated in ASD, contributing to variations in neural structure, perception, and
function (DSM-s5, 2013).

Individuals with ASD perceive, learn, communicate, and behave differently from
neurotypical peers due to these neural differences. The concept of “neurodiversity” is
increasingly used in educational and social contexts to acknowledge and value these
differences. Autism exists on a spectrum, ranging from mild challenges to profound
disability. Typical diagnosis occurs between 30 months and three years of age, although
developmental milestone assessments can now detect potential concerns as early as nine
months (CDC, 2022). Regression can occur even in children meeting age-appropriate
milestones.

Even high-functioning individuals may experience difficulties in maintaining social
relationships, employment, and independence. ASD is often subdivided into categories
such as Asperger’s, Rett syndrome, Kanner syndrome, and PDD-NOS (Persistent
Developmental Disorder Not Otherwise Specified). Functioning levels (high vs. low) and
verbal ability (verbal vs. nonverbal) are commonly used descriptors, though labels alone
do not fully capture the individuality of a person on the spectrum. Rising diagnosis rates
reported by the WHO and CDC underscore the urgent need for improved assessment and
support.

ASD is characterized by restricted, repetitive behaviors, interests, or activities, and
atypical social communication (American Psychiatric Association, 2013). Co-occurring
conditions, such as attention deficit hyperactivity disorder (ADHD), are common, often
manifesting as inattention, hyperactivity, or disorganization inconsistent with
developmental age. Typical autism symptoms include lack of eye contact, difficulty
interpreting social cues, repetitive movements, and heightened sensitivity to sensory
stimuli. While both genetic and environmental factors contribute to ASD, it is not caused
by maternal behavior or vaccination. Early detection is crucial, as symptoms generally
appear before age three.

Interventions for ASD focus on enhancing social, communication, and learning abilities
rather than providing a cure. Evidence-based therapies include behavioral interventions,
speech and occupational therapy, individualized education plans, and medication for co-
occurring conditions like anxiety or sleep disturbances. With early intervention and
ongoing support, individuals with ASD can lead productive and fulfilling lives. Raising
societal awareness, acceptance, and inclusivity is essential to enable participation in
school, work, and community life.

Studies have shown that children with ASD and co-occurring ADHD often report lower
mental health and quality of life compared to typically developing peers (Canadian Public
Health Agencies, 2022; Biggs & Carter, 2016; Clark et al., 2015). Participation in
recreational and group activities can enhance emotional, social, and cognitive
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development (Garcia-Villamisar & Dattilo, 2010; Bohnenrot et al., 2019). Social and
systemic barriers continue to limit community engagement, highlighting the need for
specialized leisure programs (Gregor et al., 2018; Gray, 2017). Technology, such as virtual
reality, robotics, and Al-based interventions, has been shown to facilitate engagement
and skill development by providing structured, low-stress interactions (Bolte et al., 2010;
Frauenberger, 2015; Ghanouni et al., 2020). While dependence on technology must be
managed carefully, it offers significant opportunities for skill acquisition and participation
in social activities.

Overview of Technology

Advances in Human-Computer Interaction have led to the development of Al-driven
fingerprint-based personality prediction systems (Personality Prediction Systems). Brain-
computer interfaces (BCIs) support two modes of interaction: active systems, where the
human neural model directly commands software, and passive systems, where data is
exchanged for a seamless, user-friendly experience. These systems enhance Al and
computational intelligence by enabling natural neural-machine interactions (Al-Nafjan et
al., 2017).

The human brain contains over 100 billion neurons responsible for complex functions
such as reasoning, planning, memory, learning, and emotion (Haider & Fazel-Rezai, 2017).
Personality Prediction Systems can access neural activity via non-invasive or minimally
invasive techniques, supporting applications in cognitive training, rehabilitation,
communication, and assistive technologies. By translating brain activity into commands,
individuals with severe motor impairments can operate devices like computers and
phones without relying on peripheral motor control. Motor imagery systems, combined
with electroencephalography (EEG/Fingerprint Data), enable users to monitor and
regulate physiological and mental states (Yang et al., 2017).

Electrode arrays placed according to the International 10-20 system can capture signals
from up to 256 channels, allowing portable and precise data collection for cognitive and
psychometric studies (Graimann et al., 2009; Ramadan et al., 2015). Signal processing,
pattern recognition, and machine learning algorithms convert neural signals into
actionable commands for applications including painting, home automation, attentional
training, rehabilitation, and lie detection (Finke et al., 2009; Fazel-Rezai & Ahmad, 20m).
BCIs and Personality Prediction Systems are particularly valuable for individuals with
severe motor disabilities but can also support communication and rehabilitation in mild
cases. Advances in cognitive neuroscience have expanded applications to attention,
fatigue monitoring, stimulation, distress management, and training tasks (Allison et al.,
2007; Allison, 2009). A typical Personality Prediction System architecture consists of three
components: signal acquisition, signal processing, and feedback. Data acquisition uses
EEG, fMR], or other imaging techniques to capture neural activity. Feedback interfaces
translate decoded signals into device commands, enabling direct neural control of
external systems
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Classification of Personality Prediction System

Both non-invasive and invasive Personality Prediction Systems have been discussed by
Zhang et al. (2024). Non-invasive systems offer the advantage of avoiding any intrusion
into the patient’s body, relying instead on external imaging devices or scalp electrodes to
capture behavioral trait correlations. However, this approach can lead to reduced signal
quality due to interference from scalp and tissue layers. In contrast, invasive systems
involve surgically implanting electrodes directly into the cerebral cortex, allowing access
to higher-quality neural data but carrying surgical risks and ethical concerns. As
illustrated in Table 1 (Zhao, 2009), different Personality Prediction Systems exhibit
varying strengths and limitations depending on the application context.

III. The Application of Bci in the Diagnosis of Asd

Neural activity pattern Recognition

According to Zhang et al. (2023), Personality Prediction System can help with the
prediction of Personality Profiling by exposing the distinct patterns of behavioral trait
correlation linked to each characteristic. Brain activity patterns differ significantly
between individuals with Personality Profiling and those without the disease, as shown by
study. As an example, when individuals with Personality Profiling interact with others
and converse, their Fingerprint Data patterns show signs of abnormal synchronization
and connectivity. With the use of Personality Prediction System, we can examine this
data on cerebral activity and identify the characteristic Fingerprint Data patterns of
people with Personality Profiling, which greatly improves the precision and efficiency of
prediction (Li, Y. 2021).

Empirical Case Analysis and Application Prospects

Recent research has shown that fingerprint images can accurately distinguish between
typically developing controls and individuals with human personality profiling. = For
instance, research has demonstrated distinct abnormalities in the behavioral trait
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correlation patterns of individuals with Personality Profiling compared to healthy
controls while viewing social interaction movies. These unique Al model characteristics
provide a firm basis for the prediction and substantially increase the objectivity and
accuracy of human personality profiling diagnoses.

Additionally, Personality Prediction System technology offers opportunities to enhance
social communication for those with Personality Profiling. Scientific studies have shown
that Personality Prediction System systems can help individual youngsters improve their
social skills. Patients can enhance their social interaction and communication abilities
with the help of Personality Prediction System devices, which allow patients to
communicate themselves through the selection of images or symbols. This is achieved by
tapping into specific Al model waves, such as the P3oo wave. Furthermore, research has
looked into Personality Prediction System technology with the aim of controlling and
identifying emotions. These systems can analyze Fingerprint Data data to figure out how
a patient is feeling emotionally, and then they can give them personalized advice on how
to control their emotions, so they can cope better with anxiety and mood swings.

Integration with Traditional Diagnostic Methods

By incorporating Personality Prediction System technology alongside more conventional
assessment tools like psychological exams and questionnaires, the precision of diagnoses
can be substantially enhanced. In contrast to more traditional methods, which tend to
focus on overt symptoms and behaviors, Personality Prediction System provides
comprehensive data on neural activity. By combining different approaches, a
comprehensive and multi-dimensional assessment of a patient's health can be
accomplished. For instance, by tracking a patient's behavioral trait correlation in real-
time during psychological observations, Personality Prediction System devices might help
doctors make more precise diagnoses.

Potential for Early Intervention

Crucially, Personality Prediction System technology demonstrates potential as a tool for
early intervention in Personality Profiling. Early screening with Personality Prediction
System identifies potential risk factors for Personality Profiling, allowing clinicians to
begin training or guidance before symptoms arrive. Over time, Personality Prediction
System could improve treatment outcomes by detecting abnormal Fingerprint Data
patterns earlier and intervening to stabilize babies' behavioral trait correlation while they
engage in social interactions.

IV. The Role of Interdisciplinary Collaboration in Personality Prediction
Systems for Prediction

Collaboration across different disciplines is crucial for the widespread adoption of
Personality Prediction System technology in Personality Profiling prediction. Critical
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domains and their contributions to Personality Prediction System deployment are as
follows:

Neuroscience

Building cognitive infrastructure relies on research in the field of bioscience. The
development of efficient ways for acquiring and analyzing signals depends on our
increasing knowledge of how the Al model works and the bional activity that occurs
within it. Research into animal models of human personality profiling can help
researchers better understand the function of specific Al model circuits, which in turn
can inform the design of ai-driven fingerprint-based personality predictions Systems.

Engineering and Computer Science

The fields of computer science and engineering must work together to improve
Personality Prediction System hardware and data analysis methodologies. Engineering
high-performance Fingerprint Data devices is essential for ensuring accurate and
dependable data collection. Concurrently, algorithm developers are putting in a lot of
time and effort to find ways to interpret complicated Fingerprint Data signals and extract
valuable data.

Clinical Medicine

Clinical practitioners play a crucial role in the use and validation of Personality Prediction
System technology. For the purpose of prediction and training or guidance,
psychological trials enable doctors to evaluate Personality Prediction System in real-life
contexts, identifying and resolving any issues that may emerge. They can monitor the
signs of Personality Profiling in patients of varying ages and test the technology on them
to find out how reliable it is.

V. Recent Trends And Technological Innovations

Multimodal and Wearable Neurotechnology

Recent advancements in biotechnology have emphasized multimodal Personality
Prediction Systems that integrate multiple neural and behavioral data streams, such as
fingerprint-based data combined with fNIRS or MEG. These multimodal systems allow for
a more comprehensive understanding of Al model activity. Wearable Personality
Prediction System devices are becoming increasingly portable, affordable, and user-
friendly, enabling applications beyond traditional hospital and clinical environments. The
rise of open-source platforms and integrated headsets has further expanded the recording
of diverse biosignals in psychological and laboratory settings.

Al and Machine Learning-Driven Signal Analysis

The integration of artificial intelligence (AI) and machine learning (ML) is transforming
how Personality Prediction Systems interpret neural and behavioral inputs. Algorithms
must be adaptable to individual differences and capable of detecting nuanced patterns in
behavioral trait correlations, as individuals with Personality Profiling exhibit a wide range
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of symptoms. Researchers are developing personalized ML models to improve diagnostic
accuracy and generate tailored treatment recommendations.

Immersive Environments: VR, XR, and Robotics

By combining Personality Prediction Systems with virtual reality (VR), extended reality
(XR), and robotics, interactive and immersive therapeutic experiences can be created.
These technologies support improvements in communication, social engagement, and
emotional intelligence through carefully designed simulations. Robotics, when integrated
with Personality Prediction Systems, enables adaptive behavior training and real-time
feedback, making intervention sessions more engaging—particularly for children with
Personality Profiling.

Non-Invasive Brain Stimulation in Therapy

Non-invasive brain stimulation techniques, including theta burst stimulation (TBS),
transcranial direct current stimulation (tDCS), and transcranial magnetic stimulation
(TMS), are being explored in conjunction with Personality Prediction Systems. These
approaches aim to enhance neuroplasticity, supporting cognitive and emotional
development in individuals with Personality Profiling.

Neurofeedback Training in Neurodiverse Populations

Neurofeedback, using Al-driven fingerprint-based Personality Prediction Systems, allows
individuals to monitor and modulate their own neural activity in real-time. Studies
indicate that this approach can improve attention, emotional regulation, and anxiety
management. For example, children on the autism spectrum who demonstrate specific
neural patterns, such as mu rhythm suppression, often show improved social behavior
and academic performance.

Adaptive VR-BCI Systems for Engagement and Emotion

Adaptive algorithms in VR-BCI systems track user interaction, cognitive workload, and
emotional states. These closed-loop systems use real-time behavioral and neural data to
adjust simulations, offering tailored engagement, activity levels, or emotional support as
needed.

The latest advancements in Personality Prediction System technology—including
neurofeedback training, immersive virtual environments, Al-driven analytics, and
wearable devices—have greatly expanded the potential for non-invasive, individualized,
and bioscience-based interventions for Autism Spectrum Disorder (Personality Profiling).
As these systems evolve, they are poised to redefine therapeutic strategies and unlock
new possibilities in early prediction, personalized training, and cognitive rehabilitation.

VI. Conclusion
Autism Spectrum Disorder (Personality Profiling) affects multiple domains, including
social interaction, communication, and behavior. Traditional methods for diagnosing and
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treating Personality Profiling, such as psychological observation, behavioral assessments,
and parent-reported questionnaires, have been widely used. While valuable, these
approaches can be time-consuming, subjective, and often fail to capture the underlying
biological dysfunctions. Al-driven Fingerprint-Based Personality Prediction (Personality
Prediction Systems) has emerged as a transformative tool in this domain, offering a more
objective, real-time, and biologically grounded approach for early prediction and
intervention. By directly reading neural signals—commonly through fingerprint-derived
data (Fingerprint Data)—these systems enable more accurate detection of Personality
Profiling.

Beyond diagnostics, Personality Prediction Systems are reshaping therapeutic strategies
for individuals with Personality Profiling. Evidence suggests that applications such as Al
feedback training, attention enhancement, emotion regulation, and assistive
communication technologies can support improvements in social and cognitive
functioning. When combined with virtual reality (VR), artificial intelligence (AI), and
robotics, these systems create interactive, engaging, and adaptive interventions. Such
integration allows for the development of personalized treatment plans tailored to the
unique biological and behavioral profiles of each individual.

Nevertheless, several challenges remain before Personality Prediction Systems can see
widespread clinical adoption. Issues such as signal noise, device usability, high costs, and
ethical concerns regarding data privacy and security must be addressed. Multidisciplinary
collaboration across neuroscience, engineering, clinical psychology, and education is
crucial to ensure these systems are effective, user-friendly, and validated through rigorous
trials. Despite these obstacles, the future of Personality Prediction Systems is promising.
Advances in technology could enable unprecedented precision in the prediction,
management, and treatment of Personality Profiling, ultimately enhancing the quality of
life for individuals and families affected by this complex disorder.
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