
 

 

  
 

 
PhD Lecture 

 
 
In partial fulfillment of the terms for obtaining the PhD degree, Benjamin Krogh will give a lecture on the 
following subject: 
 
 

Trajectory Data Management and Analysis 
 

on Friday 2nd of October 2015, 13:00, in room 0.2.13 at Selma Lagerlöfs Vej 300 

 

Abstract: 
 
With the proliferation of GPS-enabled devices such as smartphones, detailed GPS trajectories are 
increasingly available from several sources. Trajectories are collected for multiple applications, e.g., fleet 
monitoring, road network performance measurements, and live traffic information. Trajectories are already 
used for, e.g., improving routing in road networks, but there is a significant potential for new and more 
advanced applications, e.g., road stretch analysis and traffic flow. A major complication, however, is that 
trajectory data sets are very large and difficult to manage and query efficiently. Many applications are 
therefore difficult to implement and too slow to be useful. Conventional indexes, e.g., the R-tree have poor 
performance on trajectory data because the bounding boxes tend to be very large. 
 
This thesis investigates new applications of trajectory data and how these applications can be supported 
efficiently through novel indexing techniques. The applications generally focus on extracting information 
from a set of trajectories that have a common property, e.g., they have a common sub-path through the road 
network or they all visit a specific location. These applications must query and process potentially tens of 
thousands of trajectories, which highlights the need for efficient indexing. In addition, the thesis defines the 
new strict-path query that is highly relevant for many analyses on trajectory data. Several use cases are 
suggested and demonstrated for this strict-path query and the use of efficient indices are shown. 
 
Several novel analyses are developed in an interactive setting. This is possible due to the new and efficient 
indexing techniques proposed. Some of these new indexes are designed to be used in conjunction with a 
conventional DBMS and disk-based storage, whereas other indexes are designed to have a compact 
representation stored in main-memory. The main-memory indexes in particular exploits a modern hardware 
platform with several cores and large main-memories for faster query processing of both individual queries 
and query batches. The results show that there are several novel applications of trajectory data and that these 
applications can be both scalable and supported efficiently through the use of clever indexing techniques. 
 
Finally, the thesis makes extensive use of both the indexes developed and the analyses proposed for 
trajectory data. All of the proposed techniques in this thesis are implemented and validated using very large 
real-world trajectory data sets in country-sized road networks. 
 
Members of the assessment committee are Prof. Ralf Hartmut Güting, Fernuniversität Hagen, PD Dr. 
Matthias Renz, Ludwig-Maximilians-Universität, and Prof. Torben Bach Pedersen, Aalborg University. 
Assoc. Prof. Kristian Torp is Benjamin Kroghs‘s supervisor. Moderator Assoc. Prof. Hua Lu. 
 
All interested parties are welcome. After the defense the department will be hosting a small reception in 
cluster 3. 

 
 


