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Abstract 

Signalized intersections have great impact on the performance of the road network. 

This thesis presents a tool for the multi-objective optimization of traffic signal control. 

Objective functions have been set up for delay, efficiency and safety. Furthermore, all 

transport modes are considered. The method consists of five modules; a pre-selection 

of feasible and valuable combinations of intersection lay-out, signal structure and 

phase sequence, a derivate-free algorithm called steepest-descent direct multisearch 

for the optimization of the time durations which results in the Pareto front of optimal 

solutions, a ranking method implemented on the solution set in order to take into 

account the decision maker’s preferences, a comparison of the remaining solutions 

based on costs and a non-linear mathematical model quantifying the objectives and 

constraints for the evaluation of each set of time durations. The mathematical model 

may be replaced by microscopic traffic simulations or by a mixed approach. Two case 

studies illustrate the added value of this tool, highlighting its short computation time 

and ability to find a dense Pareto front. Recommendations for future research include 

the addition and enhancement of objectives, the consideration of the interaction with 

nearby road infrastructure and the extension to oversaturated conditions. 


