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Abstract 

Autism Spectrum Disorder (ASD) is a neurodevelopmental condition affecting social interaction, 

communication and behavior, requiring specialized interventions. The proposed framework enhances autism 

detection through multi-level assessment. It begins with the Social Communication Questionnaire (SCQ), a 

40-item test evaluating social abilities of children. If results indicate a high likelihood of autism, the system 

advances to image-based detection using transfer learning with MobileNetV2. Transfer learning is a machine 

learning technique where a model trained on a large dataset is adapted for a new, smaller dataset. A pre-

trained model like MobileNetV2 has already learned features from large-scale datasets and is fine-tuned to 

detect autism-related patterns, improving accuracy with limited data. The dataset comprises 3,000 images of 

both autistic and non-autistic individuals, enabling robust detection. By leveraging transfer learning, the 

system simplifies the process, reducing training time while maintaining high accuracy. Following detection, 

the Childhood Autism Rating Scale (CARS) is used to assess autism severity. CARS is a 15-item questionnaire 

that evaluates behaviors commonly associated with autism, with each item scored on a scale of 1 to 4. This 

step classifies and helps to determine the appropriate level of intervention. The final stage integrates an 

adaptive learning system, offering interactive, visually engaging tools, as autistic children respond better to 

dynamic content. Here, the videos will be about how children interact with society, their day-to-day life 

activities, and how they react to different situations. This comprehensive approach ensures early, precise 

autism detection while enhancing learning experiences through personalized teaching methods. 

Keywords: Autism Spectrum Disorder (ASD), Social Communication Questionnaire (SCQ), Childhood Autism 

Rating Scale (CARS), Transfer Learning, MobileNetV2, Adaptive Learning. 

 

1. Introduction  

Autism Spectrum Disorder (ASD) is a complex 

neurodevelopmental condition that affects an 

individual's communication, social interactions, and 

behavior. Early diagnosis is critical for ensuring 

timely intervention and support, yet many individuals 

go undiagnosed due to a lack of awareness and the 

time-consuming nature of traditional screening 

methods. Existing diagnostic techniques, such as 

clinical interviews and behavioral assessments, often 

require professional expertise and are not easily 

accessible in all settings. To address this challenge, 

this project presents an automated autism detection 

system that integrates multiple screening approaches 

to enhance accuracy and accessibility. The system 

incorporates the Social Communication 

Questionnaire (SCQ), a standardized 40-question 

screening tool that evaluates communication skills 

and social behaviors to provide an initial risk 

assessment. Additionally, image-based detection is 

employed using machine learning techniques to 

analyze facial and behavioral features, allowing for a 

more objective evaluation. Furthermore, the 

Childhood Autism Rating Scale (CARS) is utilized to 

assess behavioral patterns and classify autism 

severity based on predefined criteria. Alongside 

detection, an educational tool has been developed to 
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provide personalized learning resources and 

interactive support for children diagnosed with ASD, 

helping them improve cognitive and social skills. By 

combining questionnaire-based screening, image 

recognition, and behavioral analysis, this system aims 

to provide a comprehensive and efficient autism 

detection tool. The proposed approach leverages 

artificial intelligence and deep learning techniques to 

improve accuracy and streamline the diagnosis 

process. [1-2]This paper details the design, 

implementation, and evaluation of the autism 

detection system, covering both the software and 

analytical methodologies involved. The primary 

objective is to develop an accessible, AI-driven tool 

that aids healthcare professionals, educators, and 

caregivers in identifying autism at an early stage 

while also offering educational support for 

individuals with ASD. By reducing reliance on 

specialized clinical settings, this system has the 

potential to improve autism screening efficiency and 

promote inclusive healthcare and learning practices. 

2. System Methodology  

The proposed autism detection framework integrates 

questionnaire-based assessment and deep learning-

based image classification to ensure a robust and 

reliable system. The methodology is divided into the 

following subsections [3] 

2.1.Questionnaire-Based Autism Screening 

The Social Communication Questionnaire (SCQ) is 

utilized as the primary screening tool. It consists of 

40 binary (yes/no) questions, specifically designed to 

assess social communication behaviors. Each 

affirmative response contributes to the cumulative 

score, with a threshold of 15 indicating a higher 

probability of autism. Since the SCQ is an established 

diagnostic tool, its inclusion in this methodology 

enhances the reliability of initial screening before 

proceeding to image-based classification  [4-5] 

2.2.Image-Based Autism Detection 

2.2.1. Dataset 

The dataset used for this study consists of 3,000 

images of autistic and non-autistic children, sourced 

from Kaggle (Figure 1). The dataset is pre-divided 

into training and testing sets, ensuring a balanced 

distribution of both classes. Additionally, ImageNet, 

a large-scale benchmark dataset with over 14 million 

images, is used for model pre-training. The 

knowledge acquired from ImageNet helps the model 

recognize fundamental image patterns, which are 

then refined for autism-specific features. (Figure 1) 

 

 
Figure 1 Sample Images from the Autism Dataset 

 

2.2.2. Transfer Learning Approach 

A pre-trained MobileNetV2 model is employed for 

feature extraction and classification. MobileNetV2 is 

optimized for mobile and embedded applications, 

featuring depth wise separable convolutions that 

reduce computational complexity while maintaining 

accuracy. [6] 

 Feature Extraction: The early layers of 

MobileNetV2 are frozen to retain general 

image representations learned from 

ImageNet. 

 Fine-tuning: The deeper layers are fine-

tuned to capture autism-specific 

characteristics, such as facial expressions, eye 

contact patterns, and symmetry variations. 

2.2.3. Preprocessing and Model Training 

To ensure optimal model performance, a series of 

preprocessing steps are applied to the dataset before 

feeding it into the MobileNetV2 model. These steps 

enhance the model’s ability to generalize across 

different images while maintaining efficiency. [7] 

2.2.4. Preprocessing Steps 

 Resizing: All images are resized to match the 

input dimensions required by MobileNetV2 

to ensure consistency in model training. 

 Normalization: Pixel values are scaled to a 

standardized range, typically between 0 and 1, 

to improve convergence during training. [8] 

 Augmentation: Data augmentation 

techniques, such as rotation, flipping, contrast 

adjustments, and brightness variations, are 

applied. These augmentations help the model 

learn robust feature representations and 
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reduce overfitting. [9] 

2.2.5. Model Training 

Once the dataset is preprocessed, it is fed into the 

MobileNetV2 model for training. The early layers of 

MobileNetV2, which capture low-level image 

features like edges and textures, are frozen to retain 

general image representations learned from 

ImageNet. The deeper layers are fine-tuned to adapt 

to autism-specific visual features, including facial 

expressions, eye contact patterns, and symmetry 

variations. During training, the model undergoes 

multiple epochs, progressively optimizing its weights 

to improve classification accuracy. A categorical 

cross-entropy loss function is used, and the Adam 

optimizer is applied for efficient learning. The 

training is monitored using validation accuracy to 

ensure that the model does not overfit the dataset. By 

leveraging transfer learning, the training time is 

significantly reduced, and the need for an extensive 

labeled dataset is minimized. The final trained model 

is optimized for real-time autism detection, offering 

a reliable and scalable solution. [10] 

2.3.System Architecture 

The overall system architecture is illustrated in 

Figure 2, representing the flow from data input to 

autism prediction. (Figure 2) 

 

 
Figure 2 System Architecture for Autism 

Detection Framework 

 

2.4.Behavioral Rating Assessment 

To enhance classification, the Childhood Autism 

Rating Scale (CARS) is incorporated into the system. 

CARS evaluates autism severity based on a weighted 

scoring system. Key aspects assessed include: [11] 

 Social Interactions 

 Communication Skills 

 Sensory Responses 

The integration of CARS ensures a comprehensive 

assessment, combining both visual and behavioral 

indicators. Based on classification results, 

personalized learning modules are assigned to 

children identified with autism. These modules focus 

on improving cognitive and social skills through 

targeted interventions. The structure of these learning 

modules varies based on the severity of autism: 

(Figure 3) illustrates the modules designed for mild 

cases, (Figure 4) represents those tailored for 

moderate cases and (Figure 5) showcases modules 

specifically structured for severe cases. [12] 

 

 
Figure 3 Learning Modules Designed for 

Children with Mild Autism 

 

 
Figure 4 Learning Modules Designed for 

Children with Moderate Autism 

 

 
Figure 5 Learning Modules Designed for 

Children with Severe Autism 
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Results and Discussion 

The performance of the MobileNetV2 model was 

evaluated based on its training and validation 

accuracy over multiple epochs. Figure 6 illustrates 

the training vs. validation accuracy, showing a steady 

improvement in both metrics as the training 

progresses. Initially, the validation accuracy 

fluctuates but stabilizes around 78%, indicating that 

the model effectively learns from the dataset. A 

comparative analysis was conducted with a standard 

CNN model, which was implemented for the same 

classification task. The CNN model achieved a lower 

validation accuracy of 74% and required a 

significantly longer training time compared to 

MobileNetV2. (Figure 6) [13] 

 

 
Figure 6 Training Vs. Validation Accuracy for 

the Mobilenetv2 Model 

 

The increasing trend in validation accuracy suggests 

that MobileNetV2 generalizes well without 

significant overfitting. The minimal gap between 

training and validation accuracy further confirms 

that the model is stable and well-suited for autism 

detection. In comparison, the CNN model's lower 

validation accuracy and higher training time 

highlight the efficiency of MobileNetV2. The use of 

depth wise separable convolutions in MobileNetV2 

reduces computational cost while maintaining high 

classification accuracy. This demonstrates the 

advantages of using a lightweight yet powerful 

architecture, making it an optimal choice for autism 

detection applications. 

Conclusion  

The implementation of MobileNetV2 for autism 

classification demonstrated improved efficiency and 

accuracy compared to a standard CNN model. With a 

validation accuracy of 78%, MobileNetV2 

outperformed the CNN model, which achieved 74%, 

while also requiring less training time. This 

efficiency makes MobileNetV2 a more suitable 

choice for real-time applications where faster and 

more accurate classification is needed. Beyond 

classification, the system is integrated with 

interactive learning modules that utilize videos and 

GIFs to create an engaging educational environment 

for children with autism. Traditional learning 

methods often fail to capture and sustain their 

attention, but visual-based content has been shown to 

be more effective in helping them focus and retain 

information. The learning modules are tailored to 

individual skill levels, ensuring that each child 

receives appropriately structured content based on 

their abilities and progress. This personalized 

approach not only helps in maintaining focus and 

improving comprehension but also fosters cognitive 

and behavioral development. By making learning 

more interactive and adaptive, the system provides a 

structured yet flexible educational experience, 

ultimately supporting children with autism in a way 

that aligns with their unique needs. [14-16] 
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