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ABSTRACT

Autism Spectrum Disorder (ASD) is a complex neurodevelopmental condition characterized by persistent challenges in social
communication. Early intervention is paramount; however, traditional diagnostic pathways often take years due to a lack of
specialized clinicians. This research proposes an automated screening tool using facial image analysis. By employing the VGG16
architecture via Transfer Learning, we extract high-level spatial features from facial landmarks to identify markers associated
with ASD. Our findings indicate that computational models can provide a significant preliminary screening layer, reducing the
burden on clinical resources.
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1. INTRODUCTION

Autism Spectrum Disorder (ASD) represents a range of conditions that affect how a person perceives and socializes with others.
Current clinical gold standards, such as the ADOS-2 (Autism Diagnostic Observation Schedule), are labor-intensive and require
specialized training. With the rise of deep learning, computer vision has become a powerful ally in medical diagnostics. By analyzing
facial expressions, gaze patterns, and physiological markers, CNNs can detect patterns invisible to the human eye.

2. LITERATURE REVIEW

Recent literature has shifted from manual feature extraction to automated deep learning. Ahmed et al. (2019) demonstrated the
efficacy of CNNs in analyzing EEG signals, while Patil et al. (2021) established the foundation for facial-based ASD detection.
Transfer learning has emerged as the preferred strategy for medical imaging due to the typically limited size of clinical datasets.
Models like VGG16 and ResNet, pre-trained on the ImageNet dataset, possess foundational knowledge of edges and shapes that are
directly transferable to medical diagnostic tasks.

3. PPROPOSED METHODOLOGY

The system follows a pipeline: Data Acquisition, Pre-processing, Feature Extraction via VGG16, and Binary Classification. The use
of Transfer Learning allows the model to leverage weights from millions of generalized images, which are then fine-tuned on the
ASD dataset.

Table 1: Detailed Dataset Composition

Dataset Split Autistic Images Non-Autistic Images
Training (80%) 1,225 1,225

Validation (10%) 50 50

Testing (10%) 150 150
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VGG16 MODEL
ARCHITECTURE
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Figure 1: Proposed VGG16 Transfer Learning Pipeline for Facial Feature Extraction
4. IMPLEMENTATION DETAILS
The model is built using Keras and TensorFlow. The VGG16 base is frozen to retain its pre-trained weights, while a custom fully
connected head is added. This head consists of a Flatten layer, two Dense layers with ReLU activation, and a final output layer with
a Sigmoid activation function to provide a probability score between 0 and 1.
Table 2: Training Hyperparameters

Parameter Setting

Input Resolution 224x224x3

Batch Size 32

Optimizer Adam (Ir=0.0001)
Epochs 20-50

Dropout Rate 0.5

5. RESULTS AND EVALUATION

Experimental results demonstrate that the VGG16 model effectively captures distinctive facial markers. The inclusion of data
augmentation (rotation, zooming, and flipping) was crucial in preventing the model from memorizing the training images, thereby
improving its performance on unseen test data.

Figure 2: Model Training Performance (Accuracy vs. Loss)
6. CONCLUSIONS AND FUTURE DIRECTIONS
This study concludes that deep learning via transfer learning provides a robust, non-invasive alternative for early ASD screening.
Future work involves integrating multi-modal data, such as eye-tracking coordinates and vocal patterns, to build a more holistic
diagnostic framework.
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