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Path Learning for Protected Individuals Using Gaussian Processes
Yoon-ji Shin', Hee-Rang An2, Jae-Hyun Yoo!"

!School of Al Convergence, Sungshin Women’s University

2School of Mathematics, Statistics and Data Science, Sungshin Women's University

Location-based protection systems must learn normal path patterns and accurately detect abnormal paths in order to ensure
the safety of protected individuals. However, GPS signals can be interrupted or distorted depending on the environment,
reducing the accuracy of real-time location tracking and anomaly detection. In this study, we propose a method that utilizes
Gaussian Process Regression (GPR) to predict continuous positions over time and learn path patterns. The GPR model
interpolates missing values that occur in GPS-shadowed areas such as underground environments during the learning process.
Additionally, each position is converted from absolute time to relative time, enabling the system to recognize paths occurring
at unusual times as normal patterns. We conducted experiments using the proposed method with virtual data and data
collected from actual smartwatches. The results confirmed that the GPR-based location prediction model improves the
continuity and accuracy of missing locations and can precisely determine the presence of abnormal paths.

Keywords: GPS, GPR, location-based protection
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Fig. 1. Both panels use relative-time features and correspond to user 2 (blue = GPS observations; yellow = model predictions).
(a) Path 1: predictions almost coincide with observations; yellow points are occluded by the blue markers. (b) Path 2:
segments include GPR-interpolated predictions.
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Fig. 2. Predicted and actual traj ectories for an unseen route not included in the training data. Blue markers represent predicted
GPS coordinates, and yellow markers denote actual observations.
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