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Abstract

Autism spectrum disorder is a neurodevelopmental disorder that manifests in children, making early
detection and treatment critically important. However, the diagnosis and treatment of ASD currently face
significant challenges due to a shortage of specialized personnel and limited time. Recent studies have
increasingly focused on predicting ASD in children by analyzing gaze movement patterns. However,
eye-tracking images of ASD children are classified as medical data, and sharing or analyzing such data
is restricted under South Korea’s Medical Law. To address these challenges, this study proposes a
federated learning approach, which allows distributed data from multiple institutions to be analyzed
centrally without risking data leakage. Federated learning is a distributed learning method in which each
client trains its model locally and only the learned weights are shared with the central server. This study
aims to show that a distributed learning model can perform on par with a centralized learning model.
The experimental results indicated that the federated learning model achieved an acc of 0.85 and an
Fl-score of 0.84, demonstrating approximately 92.4% and 94.4% of the performance level observed in the
centralized model, respectively. These findings confirm that federated learning is an effective approach
for early ASD prediction while simultaneously preserving the privacy of medical data and demonstrating
the potential of distributed learning.
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