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In order to efficiently solve very large-scale optimization problems with millions of k-dimensional data points, design of 

new parallel methods combining heuristics and exact algorithms into parallel computing platforms is of great interest. 

Meshing, triangulation, segmentation and feature extraction and recognition are basic tasks for which massely parallel 

algorithms are required to alllow real-time execution. These are essential generic tools in combinatorial optimization 

and pattern recognition applciations. The goal of the thesis is twofold: first, identify prolems and applications in relation 

to point cloud visualisation and interaction, second, exploit their distributed nature to develop parallel computation 

solutions into multi-processor systems. Examples of problems are among graph matching, optical flow, routing 

problems, computer visualisation, object detection and meshing. Extensions of actual solutions could be envisaged by 

introduction of decision making tools to improve the optimization search. Applications will be in relation to existing 

laboratory projects.

Research interests include optimization methods such as metaheuristics and evolutionary computation applied to 

urban transportation systems, sensing technology and image processing. The research focuses on the development of 

frameworks and algorithms to address large-scale optimization problems on very large data point clouds and graphs 

and their implantation on parallel platforms.
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