
 

 

DOCTORAL CANDIDATE: Leonardo Cameron Lamorgese 

DEGREE: Doctor Philosophiae 

FACULTY: Faculty of Mathematics and Natural Sciences 

DEPARTMENT:  

AREA OF EXPERTISE: Combinatorial Optimization, Operations 

Research 

DATE OF DISPUTATION: 22nd of June  2017 

  

DISSERTATION TITLE: Formulations, models and algorithms for train 

scheduling and other traffic management 

problems 

  

This thesis contributes, with theoretical and practical advancements, to the field of 

Optimization, a branch of Applied Mathematics, and its application to Transport. 

The research presented in the thesis is of practical relevance for its contribution in 

developing the theory and insight for next-generation Intelligent Transport Systems 

(ITSs) in traffic management, technology which promises to revolutionize how transport 

networks are operated today. These systems rely on algorithms to optimize the 

management of operations, and have a strong impact for passengers (increased 

punctuality), operators (increased revenues/decreased costs) and the environment 

(reduced driving time/emissions).  

The real-world problem that motivated the research in this thesis is an every-day, 

operational challenge faced by Railway operators. Delays are something that anyone 

who has traveled even occasionally on trains has experienced.  When this occurs, 

dispatchers (specialized personnel) take decisions to recover the system. This is a very 

challenging task, as many possibilities must be evaluated and a “wrong” decision can 

propagate throughout the day, leading to further delays. Adding to this, they only have a 

few seconds to take these decisions, in most cases without the aid of sophisticated 

decision support. Thanks to the work carried out in this thesis, one of the first examples 

of decision-support ITS for train dispatching was put in operation in 2014 on a line in 

Western Norway, in the context of a project funded by Norges Forskningsrådet and the 

main railway stakeholders in Norway. 

From its initial focus, the thesis moves on to show how the same mathematical approach 

can be successfully adapted to solving other, related traffic management problems. 

Finally, the last part of the thesis is dedicated to the underlying theoretical framework for 

tackling a broader class of problems (so-called “job-shop scheduling”), that boil down to 

choosing the where, how and when to carry out certain operations. Several problems in 

traffic management are a specialization of job-shop scheduling, hence its relevance (for 

traffic management and more). This last work promises to overcome some of the 

limitations of previously used mathematical techniques, and opens-up the road for many 

new, interesting research directions.  
 

 

 


