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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 frommobile 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
estimation and prediction results. We test and compare different Machine Learning approaches and identify
the models that provide more robust results. Our methodology is applied to 185 stations from two different
cities: New York and Washington D.C. and are validated using two months of transit count data showing
transferability of the models.
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I. INTRODUCTION
Urban mobility is undergoing significant transformations
driven by the introduction of new services and societal
challenges [1]. A key factor is the emergence of new
technologies enabling the development of new transportation
services, offering more convenient, efficient, and sustainable
options [2]. However, the success of such services relies
on the availability and utilization of generated data, which
allows to analyse, estimate and predict the activity-travel
behaviour of people, identify bottlenecks and inefficiencies in
the transportation systems, and develop strategies to improve
individual mobility choices and the services on offer [3].

Data enables advanced mobility analysis and the devel-
opment of data-driven predictive methods. This can allow
transportation authorities to enhance the efficiency of trans-
portation systems and gain understanding of individuals’
preferences and behaviors [4], and achieve their ESG-goals.
An example of the use of mobility analysis can be found in
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public transportation operations (PT), where data can be used
in the short term to optimize vehicle routes and schedules
of on-demand services, allowing to reduce distances traveled
and passengers’ waiting times; to increase the overall
system’s reliability [5]; and to reduce environmental impact.
In the long-term, data can be exploited to identify areas of
the city with high demand, or those that are under-served,
and to plan for the deployment of additional infrastructure
or services [6].

However, traditional data collection technologies exploited
in transport and mobility analysis such as traffic counting
sensors or public transport passenger counting devices can
have several limitations [7], such as limited time availabil-
ity [8], low granularity [9] or poor/unknown accuracy [10],
making it difficult to get a comprehensive and unambiguous
understanding of the transportation system state in every
location and to capture the dynamics and evolution of the
demand with sufficient frequency and precision.

In recent years, advances in technology and the increasing
availability of data from new mobile sources have helped
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