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Abstract—autism spectrum disorder (ASD) is a 

neurodevelopmental condition marked by challenges in 

social interaction, communication and repetitive 

behaviors. Early detection and intervention are crucial for 

enhancing the quality of life for individuals with ASD. This 

study proposes a machine learning-based approach to 

predict autism risk across various age groups, including 

toddlers, children, adolescents and adults. By leveraging 

publicly available datasets, models such as Support Vector 

Machines (SVM), Random Forests and Neural Networks 

will be trained to achieve high accuracy and reliability in 

predictions. The system aims to identify patterns and 

markers indicative of ASD within each age group, thereby 

offering a scalable, cost-effective and accessible solution. 

This approach seeks to bridge the gap in autism detection, 

paving the way for early intervention and improved 

outcomes for individuals across all age groups 

 

I. INTRODUCTION 

 

Autism Spectrum Disorder (ASD) is a complex 

neurodevelopmental condition that affects individuals 

across different age groups, impacting their social 

interactions, communication skills and behavioral 

patterns. The prevalence of ASD has increased 

globally, highlighting the need for early diagnosis and 

intervention to improve the quality of life for affected 

individuals. However, traditional diagnostic methods 

often rely on clinical observations and standardized 

tests, which can be time-consuming and subjective. 

With advancements in artificial intelligence and data-

driven approaches, machine learning has emerged as a 

powerful tool for predictive analysis in healthcare. 

This project focuses on developing a machine 

learning-based model to predict autism risk in 

toddlers, children and adults by analyzing behavioral 

and diagnostic patterns. By utilizing publicly available 

datasets, various classification algorithms such as 

Decision tree,XGBoost, Random Forest and will be 

employed to enhance diagnostic accuracy. 

The primary objective of this research is to create an 

accessible, cost-effective and scalable solution for 

autism prediction. A reliable predictive model can 

assist healthcare professionals and caregivers in 

identifying ASD at an early stage, facilitating timely 

intervention and personalized support strategies. 

Furthermore, this project aims to bridge the gap in 

autism detection by integrating machine learning with 

real-world applications, ultimately contributing to 

better healthcare outcomes for individuals with ASD. 

 

II. RELATED WORKS 

 

Research in Autism Spectrum Disorder (ASD) 

prediction has evolved significantly over the years, 

with multiple studies focusing on behavioral analysis, 

genetic markers, neuroimaging techniques and 

machine learning-based classification models. 

Traditional diagnostic approaches, such as the Autism 

Diagnostic Observation Schedule (ADOS) and the 

Autism Spectrum Quotient (AQ), rely on clinical 

observations and questionnaires administered by 

professionals. While these methods are effective, they 

are often time-consuming, require specialized 

expertise and may not always be accessible in 

resource-limited settings.  

With advancements in artificial intelligence, machine 

learning has become a promising tool for ASD 

diagnosis. Several studies have explored the use of 

classification algorithms to identify individuals with 

ASD based on behavioral patterns. For instance, 

Decision Trees, Random Forest, Support Vector 

Machines (SVM) and Neural Networks have been 

widely employed to analyze questionnaire-based data 

and predict autism risk. Studies have shown that 

ensemble models, which combine multiple 

algorithms, often achieve higher accuracy compared to 

standalone models. Early detection of autism spectrum 

disorder (ASD) has been a focal point in research due 

to the significant benefits of early intervention. The 

Response-To-Instructions (RTI) protocol has emerged 

as a viable method for detecting autism in toddlers by 
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utilizing RGB cameras and Kinect sensors. This 

approach focuses on tracking gaze patterns, hand 

movements and responses to verbal instructions, 

thereby providing insights into the child’s social 

behavior and cognitive engagement. For instance, 

studies have shown that toddlers with ASD exhibit 

distinct patterns of attention disengagement and object 

interaction, which can be quantitatively analyzed 

using machine learning models. The implementation 

of machine learning classifiers in this context has 

demonstrated promising results in identifying early 

signs of autism, emphasizing the importance of a 

multimodal approach that incorporates both 

behavioral observation and technological intervention.  

In the realm of adult autism detection, eye-tracking 

technology has proven effective in studying gaze 

patterns during tasks such as web browsing. Research 

has indicated that individuals with high-functioning 

autism exhibit different visual processing behaviors 

compared to typically developing individuals. By 

employing machine learning classifiers, such as 

Random Forest and Support Vector Machines, 

researchers have achieved an accuracy of 

approximately 74% in detecting high-functioning 

autism based on attention shifts and visual processing 

differences. This approach highlights the utility of 

eye-tracking metrics as potential biomarkers for 

autism diagnosis, providing a foundation for 

developing automated screening systems that can be 

seamlessly integrated into clinical practice. 

The deployment of systems designed for real-time 

ASD risk analysis represents a transformative step in 

autism screening. Utilizing web-based platforms, 

clinicians and parents can access automated reports 

that aid in the assessment and monitoring of ASD 

symptoms. Such systems are not only scalable but also 

adaptable for various settings, including clinics, 

schools and home environments. The integration of 

machine learning algorithms into these platforms 

enhances their diagnostic capabilities, allowing for 

early and efficient screening across different age 

groups. The ability to provide timely feedback to 

parents and clinicians fosters a proactive approach to 

autism intervention, ultimately improving outcomes 

for individuals diagnosed with ASD. 

The proposed machine learning-based framework 

aims to unify the existing methodologies for detecting 

ASD across different age groups—toddlers, children 

and adults. 

By leveraging advanced algorithms such as Random 

Forest, Decision Tree and XGBoost, this system seeks 

to enhance the accuracy and robustness of ASD 

diagnosis. The comprehensive dataset utilized in this 

framework encompasses a diverse range of features, 

including sensory perception scores, cognitive 

abilities, demographic information, medical history, 

autism diagnosis history and prior app usage. This 

richness in data allows for a more holistic assessment, 

facilitating a nuanced understanding of each 

individual's unique profile. 

The convergence of behavioral insights and 

technological advancements presents a unique 

opportunity for improving autism detection 

methodologies. Previous studies have underscored the 

significance of incorporating both traditional 

observational practices and modern technological 

tools to build a more effective screening framework. 

For example, the combination of gaze tracking, hand 

motion analysis and verbal instruction response can 

yield a more comprehensive picture of a child's 

developmental status. This integrated approach not 

only aligns with the principles of Applied Behavior 

Analysis (ABA) but also leverages cutting-edge 

technology to provide real-time feedback and 

analytics. 

Despite the advances made in autism detection, 

several challenges remain. Variability in symptom 

presentation among individuals with ASD complicates 

the diagnostic process. Additionally, the reliance on 

caregiver reports can introduce bias and 

inconsistencies in data collection. Future research 

should focus on refining machine learning models to 

account for these variabilities, ensuring that they are 

responsive to the diverse manifestations of autism. 

Moreover, expanding the dataset to include a broader 

demographic will enhance the model's generalizability 

and effectiveness. 

Recent advancements in technology and machine 

learning offer unprecedented opportunities to enhance 

traditional screening methods. This project aims to 

develop an innovative web-based system for early-

stage autism detection, leveraging machine learning to 

analyze user responses from the Q-CHAT-10 

questionnaire. By focusing on the needs of toddlers, 

children, adolescents and adults, the proposed system 

seeks to provide an accessible and user-friendly tool 

that aids in early diagnosis and intervention. 
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One of the primary goals of this project is to create a 

robust machine learning model that accurately predicts 

the likelihood of ASD based on responses to the Q-

CHAT-10 questionnaire. This questionnaire is 

designed to identify early signs of autism and is widely 

used in clinical settings. By utilizing machine learning 

algorithms, the system will be able to analyze the data 

from these questionnaires and generate predictions 

that inform caregivers and clinicians about potential 

risks. 

SAMPLE OUTPUT IMAGES 

 

 
 

III. METHODOLOGY 

 

Module 1: Home Page Module: his module provides 

an introduction to the autism screening system. It 

serves as the main interface for navigation, ensuring 

accessibility and ease of use for users. 

Module 2: Login Module: This module enables secure 

authentication for users, allowing them to log in, save 

their assessment history and track their screening 

results. It ensures personalized interaction and data 

security. 

Module 3: Toddler Assessment Module: This module 

is designed for early ASD detection in toddlers. It 

includes structured parental input and interactive 

questions to analyze behavioral patterns and identify 

autism-related traits. 

Module 4: Child Assessment Module: This module 

provides an autism screening system for children. It 

incorporates a game-like interface to engage users and 

includes a structured assessment to evaluate cognitive 

and social behaviors. 

Module 5: Adult Assessment Module: This module 

consists of a structured questionnaire to assess autism 

traits in adults. It analyzes cognitive, social and 

behavioral indicators, providing insights based on user 

responses. 

Module 6: Game-Based Screening Module:This 

module introduces interactive activities to analyze 

behavioral and cognitive traits in users. It enhances 

engagement while evaluating communication, 

emotional understanding and problem-solving skills. 

 

 
 

Recent advancements in autism spectrum disorder 

(ASD) prediction using machine learning have 

significantly improved the accuracy, accessibility and 

efficiency of early diagnosis. Traditional diagnostic 

methods rely on clinician-administered assessments, 

which can be time-consuming and subjective. 

However, recent developments in artificial 

intelligence have enabled the use of advanced machine 

learning models such as Random Forest, XGBoost and 

Neural Networks, which can analyze structured 

behavioral data with higher precision. Eye-tracking 

technology has also emerged as a promising tool for 

ASD detection, allowing researchers to study gaze 

behavior and visual attention patterns to differentiate 

between individuals with and without autism. 

 
FLOWCHART 
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Current methods of autism detection rely heavily on 

clinical diagnosis, which often involves behavioral 

observations and standardized tests administered by 

specialists. While effective, these methods can be 

time-consuming and may lead to inconsistencies due 

to variations in clinician experience. Traditional 

questionnaires, such as the M-CHAT or Q-CHAT-10, 

although valuable, typically require manual 

evaluation, which can delay diagnosis and 

intervention. 

 

Moreover, existing machine learning models for ASD 

prediction frequently face limitations. Many of these 

models do not adequately preprocess the data, leading 

to potential inaccuracies. Additionally, they often fail 

to compare multiple algorithms to determine the best-

performing model. This lack of comprehensive 

evaluation can hinder the reliability and effectiveness 

of the predictions made. Furthermore, the accessibility 

of these tools is often restricted, leaving families 

without the means to conduct self-assessments 

conveniently. 

 

The proposed work aims to address these challenges 

by developing a web-based autism screening system 

that incorporates machine learning from the ground 

up. The project will begin with a robust dataset 

containing Q-CHAT-10 questions linked to ASD 

labels. This dataset will undergo thorough 

preprocessing to handle missing values and encode 

categorical features, ensuring that the data is clean and 

suitable for model training. 

 

Various machine learning algorithms will be trained 

and compared to identify the most effective model for 

predicting ASD likelihood. Algorithms such as 

Random Forest, Decision Tree, Support Vector 

Machines (SVM) and Logistic Regression will be 

evaluated based on their performance metrics. This 

comparative analysis will allow the project to select 

the best-performing model, which will then be 

deployed as a serialized. pkl (pickle) file for easy 

integration into the web application. Once the machine 

learning model is developed, the focus will shift to 

building the interactive frontend. Users will be guided 

through the process of answering ASD-related 

questions and the results will be generated based on 

their responses. The system will display the likelihood 

of ASD, along with insights into risk factors and 

recommendations for further assessment. This 

feedback will empower users to make informed 

decisions regarding the next steps in diagnosis and 

intervention. 

 

To further enhance the system's capabilities, user 

responses may be stored for future analysis and 

improvements. This feature will enable ongoing 

refinement of the model and the tool, allowing for 

more personalized and effective assessments over 

time. By utilizing cloud deployment options, such as 

Heroku, the project aims to ensure that the screening 

tool is scalable and accessible to a wide range of users. 

 

The significance of this work lies not only in its 

potential to improve early detection of autism but also 

in its ability to democratize access to autism screening 

tools. By providing a user-friendly platform that 

integrates advanced machine learning techniques, this 

project can facilitate timely interventions, ultimately 

leading to better outcomes for individuals with ASD 

and their families. 

 

The landscape of autism detection is undergoing 

significant transformation, driven by advancements in 

technology and a deeper understanding of ASD. 

Traditional methods, while valuable, often lack the 

speed and accessibility needed for timely 

interventions. By rethinking how we approach autism 

screening, we can create systems that not only identify 

risk factors more efficiently but also engage families 

in the process.Technology has the potential to 

revolutionize early diagnosis of autism. With the 

advent of machine learning and artificial intelligence, 

we can analyze vast datasets to uncover patterns that 

may not be immediately evident through human 

observation alone. These tools can enhance our 

understanding of autism's complex nature, leading to 

earlier and more accurate diagnoses.The design of 

autism screening tools must prioritize the user 

experience. A user-centric approach ensures that 

families can easily navigate the screening process 

without feeling overwhelmed. By incorporating 

feedback from parents and caregivers, developers can 

create interfaces that are not only functional but also 

comforting and supportive, thereby reducing anxiety 

during the assessment. 

 

The proposed system is a machine learning-based 
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framework designed to predict autism spectrum 

disorder (ASD) across different age groups, including 

toddlers, children and adults. 

 

• Web-Based Screening Interface: A user-friendly 

platform where individuals or caregivers can 

complete autism screening assessments online.  

• Machine Learning-Based Prediction: Implements 

supervised learning models such as Random 

Forest, Decision Tree and XGBoost to analyze 

behavioral responses and predict ASD likelihood.  

• Categorized Assessment Modules: Includes 

specialized screening modules for toddlers, 

children and adults, ensuring age-appropriate 

evaluation techniques.  

• Game-Based Engagement: Introduces an 

interactive game module to assess cognitive and 

social behavior in children while improving 

engagement.  

• Flask-Integrated Backend: A lightweight backend 

developed using Flask, enabling real-time data 

processing and machine learning model 

predictions through a REST API.  

• Scalable and Cost-Effective Solution: Designed 

to be accessible from any device, allowing autism 

screening to be conducted in clinics, schools, or 

home environments without requiring specialized 

equipment. 

 

IV. CONCLUSION 

 

The machine learning-based autism spectrum disorder 

(ASD) prediction system developed in this project 

provides an efficient, accessible and scalable solution 

for early ASD screening. Traditional ASD detection 

methods often require clinical expertise, leading to 

delays in diagnosis and intervention. By leveraging 

advanced machine learning models such as Random 

Forest, Decision Tree and XGBoost, this system 

enhances the accuracy of autism risk assessment based 

on user responses. The integration of a Flask-based 

backend and a user-friendly web interface ensures 

real-time processing and accessibility for individuals, 

caregivers and healthcare professionals. 

 

One of the major advantages of this system is its ability 

to provide structured assessments for different age 

groups—toddlers, children and adults—allowing for 

tailored evaluations. Additionally, the game-based 

module improves user engagement, making the 

screening process more interactive. The performance 

analysis module further strengthens the system by 

tracking behavioral trends over time, enabling long-

term monitoring and better-informed decision-

making. 

 

SYSTEM ARCHITECTURE 

 
Furthermore, this project contributes to the growing 

field of AI-driven healthcare solutions by 

demonstrating how machine learning can assist in 

behavioral assessment. The performance analysis 

module strengthens the system by visualizing patterns 

in user responses, making the screening process more 

data-driven. The real-time prediction capabilities 

ensure that users receive instant feedback, reducing 

the delays commonly associated with traditional 

screening methods. By leveraging AI, this system 

bridges the gap between clinical diagnosis and self-

assessment tools, making ASD detection more 

accessible to individuals worldwide. Future 

enhancements to this project will focus on expanding 

the dataset to improve model generalization across 

diverse populations. Incorporating additional 

behavioral and physiological markers such as voice 

analysis, eye-tracking data or facial expression 

recognition could further refine the system’s accuracy. 

Additionally, integrating Explainable AI (XAI) 

techniques will provide better insights into how 

predictions are made, increasing transparency and 

trust in the results. By continuously evolving, this 

system has the potential to become a widely adopted 

tool for early ASD detection, supporting timely 

interventions and improving the overall quality of life 

for individuals with autism. 

 

The implementation of this ASD prediction system 
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demonstrates the potential of machine learning in 

healthcare applications, particularly in 

neurodevelopmental disorder screening. By utilizing 

structured behavioral assessments and advanced ML 

models, the system provides a non-invasive, data-

driven approach to identifying autism risk. The 

flexibility of the Flask-based web framework ensures 

that users can access the screening tool remotely, 

making it a scalable and cost-effective solution for 

early ASD detection. Unlike traditional diagnostic 

methods that rely heavily on clinician availability, this 

system allows individuals and caregivers to conduct 

preliminary assessments independently, facilitating 

early intervention and reducing delays in seeking 

professional evaluations. 

 

A key feature of this system is its categorization of 

assessments for different age groups—toddlers, 

children and adults—ensuring that each group 

receives a tailored evaluation. Additionally, the 

inclusion of a game-based module enhances 

engagement, particularly for children, by 

incorporating interactive elements that analyze 

behavioral traits in a natural setting.  
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