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Introduction and Purpose

Accurate models for human mobility can be used to
simulate autonomous transportation, urban
planning, and disease transmission, particularly
within the scope of the COVID-19 pandemic. With
realistic models for disease transmission,
interventional and preventative policies can be
implemented to affect human mobility and
subsequently mitigate disease spread. Although
these models of human mobility offer several
advantages, their implementation is limited by
contemporary models which lack the sufficient data
to make educated inferences. As a result, human
mobility is largely random in these simulations and
lacks consideration of geographic constraints and
visitor demographics.

We acquire data from SafeGraph, which provides
smartphone location data at the Census Block Group
(CBG) level and records user visits to various Points of
Interest (POIs). We use an Agent-Based Model (ABM)
to model mobility, in which agents build schedules
daily and interact with other agents before returning
home. We compare the accuracies of three statistical
models to infer human mobility: a probabilistic model
and Latent Dirichlet Allocation (LDA) model, which
are both data-driven, and a random model, in which
agents may visit any POI notwithstanding visitor
demographics or other constraints.
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Conclusions and Future Work

o  The probability model performed better
than the LDA and random models

«  The random model performed
significantly worse than the data-driven
models

. All data-driven models performed better
on the month they were trained on
(January), and their accuracies stabilized
over time

« LDA model began to approach the
probability model as topics increased

o  Probability model may overfit to the
population of SafeGraph visits

o  Future work is to train the models on a
reduced population of POI visits
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