IEEE Access

Multidisciplinary : Rapid Review : Open Access Journal

Received 8 October 2024, accepted 5 November 2024, date of publication 13 November 2024,
date of current version 21 November 2024.

Digital Object Identifier 10.1109/ACCESS.2024.3494012

==l RESEARCH ARTICLE

Leveraging Crowdsourced Activity Information
for Transit Stations Flow Estimation

PIERGIORGIO VITELLO, RICHARD D. CONNORS®, AND FRANCESCO VITI®, (Member, IEEE)

Department of Engineering of the University of Luxembourg, 4364 Esch-sur-Alzette, Luxembourg

Corresponding author: Richard D. Connors (richard.connors @uni.lu)

This work was supported by Luxembourg National Research Fund under Grant PRIDE17/12252781/DRIVEN.

E ABSTRACT Transit flow estimation and prediction requires capturing the complex urban mobility patterns
and activity-travel behavior dynamics governing the travel demand. Most approaches rely on data from
mobility providers such as smartcard data and travel surveys, which are seldom available for research
purposes. Recently, emerging data-driven approaches based on crowdsourced data from mobile devices have
gained great interest. These data can be a powerful, easy to collect and widespread source of information,
and can be especially useful in areas where traditional transit data is not available or is characterized by low
granularity. This work shows the opportunity for leveraging a special type of information, the Google Popular
Times (GPT), to estimate passenger demand at stations. We build upon a previously developed data-driven
framework, TransitCrowd, which estimates the number of passengers entering and exiting a station from

the GPT data of the same station. We show that using GPT information of nearby activities improves the
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