Drawing alternative graphs for railway disposition timetables
When delays occur during the operations of trains, a timetables needs to be adjusted to a disposition timetable to ensure that safety headways between trains on the same infrastructure are maintained. This can be ensured by delaying subsequent trains, or by swapping the order in which trains use a certain part of the infrastructure.
This is modeled with so-called alternative graphs whose nodes model the arrival (and departure) of trains at certain points in the infrastructure. Directed arcs connect nodes for which a precedence relation exists. In case that this precedence relation can be swapped (i.e., when train order can be swapped) we have pairs of alternative arcs of which exactly one must be chosen to obtain a disposition timetable. 
A good visualization of alternative graphs and of disposition timetables can help the train operator to quickly assess the delay situation and to compare different disposition timetables. 
Besides standard graph drawing criteria like low number of crossings or low visual complexity, in this situation also considerations like geographical correctness, easy visual comparability of different graphs based on the same timetable, and highlighting of critical points may play an important role.
This master thesis is offered in collaboration with DB Netz.
Academic supervisors: Alexander Wolff & Marie Schmidt
Company supervisor: Johann Hartleb (DB Netz)

 

