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General presentation of the topic

Accurately recognizing and predicting subtle floor-change activities—such as stair climbing,
elevator use, or escalator riding—is crucial for multi-level pedestrian navigation, particularly
in Global Navigation Satellite System-denied environments [1]. Smartphones, equipped
with inertial sensors and magnetometers, offer a practical platform for detecting these
transitions using machine learning [2]. However, floor changes are brief and produce noisy
signals, making reliable classification challenging. Variability in smartphone placement,
individual movement patterns, and environmental factors further complicate recognition
[3]. Additionally, collecting and labeling datasets for these fast transitions is resource-
intensive, and real-time user labeling can disrupt natural movement.

This project addresses these challenges by collecting real-world floor-change data with a
smartphone app, pre-processing and extracting features, and training machine learning
models for robust recognition and prediction of subtle transitions in multi-level pedestrian
navigation.

Project objectives

e Collect real-world floor-level activity data (stairs, elevators, escalators) through a
dedicated smartphone application.

e Implement data analysis and preprocessing pipelines to extract meaningful
features from inertial, magnetic, and barometric sensors.

e Develop and train machine learning/Al models to enhance the robustness of
floor-change activity classification.

e Extend the models to predict upcoming floor-change activities, enabling
proactive updates in multi-level pedestrian navigation systems.

Expected learning outcomes:



e Learn how to collect and manage real-world sensor data (floor-change activities)
using a smartphone app.

e Gain experience in data cleaning, preprocessing, and feature extraction for
activity recognition tasks.

e Develop skills in training and evaluating machine learning models for
classification and prediction.

e Understand challenges of subtle activity transitions and how to improve model
robustness.

e Acquire knowledge on applying predictive models to pedestrian navigation
systems.
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