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1 Introduction

Trajectory Data. Trajectory data consists of records that
capture the movement of objects or entities over time,
typically provided in the form of triplets (o, t, (x, y)), rep-
resenting that an object o at timestamp t was at location
with coordinates (x,y). The proliferation of location-
based technologies, geo-enabled smart devices, and ad-
vanced global positioning systems has resulted in the
accumulation of vast amounts of trajectory data.

Trajectory Data Mining. Trajectory data mining fo-
cuses on extracting valuable patterns, information, and
insights from trajectory data, and it has been an active
research direction for a long time [1, 2, 3]. Mining inter-
esting patterns and extracting useful information from
trajectories can find application in diverse domains, in-
cluding intelligent transportation systems, urban plan-
ning and environmental monitoring, and public health.
Due to the broader impact, several trajectory-related
research problems have been of interest, including tra-
jectory similarity, prediction, clustering, classification,
simplification, outlier detection, and imputation.

2 Our Research Contributions

Over the last years, we have been revisiting classic trajec-
tory data mining problems through the lens of modern
technologies and methods, including big data analysis,
graph mining / network analysis, and deep learning meth-
ods. Our journey includes methods for:

« Trajectory simplification (ACM SIGSPATIAL °23):
We presented PATHLETRL, a deep reinforcement
learning method for identifying a small set of tra-
jectory building blocks, known as pathlets, that can
compactly represent a vast number of trajectories.

« Generating higher-order trajectory data (ACM
SIGSPATIAL ’23). We presented PoINT2HEX, a
method and tool for generating higher-order mobil-
ity flow datasets from raw trajectory data.

« Trajectory-user linking (IEEE MDM ’23): We pre-
sented TULHOR, a Transformer-based model that

links anonymous trajectories to the respective users.

« Trajectory network analysis (IEEE MDM ’18;
Geolnformatica, 23, ’19; IEEE BigData ’18; IEEE
MDM ’°20): We presented methods for modeling in-
teractions of moving objects using graphs, including
methods for (i) trajectory node centrality computa-
tion and for (ii) mining pedestrian group dynamics.

« Transportation Optimization (ACM SIGSPATIAL
’22, ACM SIGSPATIAL °22): We presented methods
for (i) forecasting the performance of road intersec-
tions, and for (ii) the vehicle navigation problem.

« Mobility and Epidemics (ACM SIGSPA-
TIAL/SpatialEpi *23, ACM SIGSPATIAL/SpatialEpi
’23, IEEE MDM ’°22): We presented methods for
modeling epidemic spreading in mobility networks.

3 Presentation Structure

In this presentation we will delve into our recent endeav-
ors on trajectory data mining, emphasizing its contem-
porary and evolving nature that stems from the incor-
poration of novel deep learning methods for addressing
long-established problems. Depending on time, we will
present our recent work on trajectory-user linking, a
trajectory classification problem aimed at connecting
anonymous trajectories to their respective users (IEEE
MDM ’23). We will also present our recent work on trajec-
tory dictionary construction, which aims at constructing
a trajectory pathlet dictionary (ACM SIGSPATIAL °23).
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