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Project description 

Nature-inspired metaheuristics, such as swarm and evolutionary algorithms, form an important branch of 

artificial intelligence. Although according to the no free lunch theorem, the universally best optimizer does 

not exist, some algorithms perform much better for particular groups of tasks. One of the significant research 

challenges is the identification of these groups. This project aims to develop a systematic method for 

selecting algorithms for particular tasks [1].  

Commonly used benchmarks [2, 3] provide an overall performance measure, but the possibility of 

mining higher-level information is limited. The proposed project will address this issue by creating new test 

instances differing from the existing ones by interpretable characteristics. These include high-level features, 

such as rotation or scaling of the whole objective function, and sampling-based, low-level features known 

from the exploratory landscape analysis [4].  

Extended benchmarks with a balanced experimental design will enable the quantitative assessment of 

relative strengths and weaknesses of optimization algorithms. Decomposing the overall performance into the 

partial influences of different task properties will unpack the mechanics of the algorithms facilitating their 

further development. Finally, one can also parametrize swarm and evolutionary algorithms leading to 

insights into the roles of their constitutive elements.  

The completion of this project will provide experience in state-of-the-art metaheuristics and the 

application of advanced statistics and machine learning techniques. Computations will be conducted in 

supercomputing centres. This research project can include collaboration with renowned Slovenian scholars.   
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