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Abstract:

This dissertation delves into the advanced area of autoconfiguration frameworks with a special focus on
symbolic regression methods, such as genetic programming and analytical programming. Symbolic
regression is a form of regression analysis that seeks to identify mathematical expressions that best
describe a relationship between given variables. It's a field that has seen growing interest due to its
potential to uncover underlying mathematical relationships in data without pre-specified models,
interpretability and explainability. However, the complexity and computational intensity of these methods,
especially when dealing with large datasets or complex problems, pose significant challenges. One of the
primary objectives of this research is to develop and refine approaches for autoconfiguration in symbolic
regression. Autoconfiguration refers to the process where algorithms autonomously adjust their
parameters and structures to optimize performance. This is particularly crucial in symbolic regression,
where the selection of appropriate configurations can dramatically influence the success and efficiency of
the model discovery process. The dissertation will explore the several aspects of autoconfiguration,
including the selection of operators, control parameters, and even the structure of the algorithms
themselves. The challenge here lies in developing a methodology that is not only effective but also
adaptable to a variety of symbolic regression problems. Parallelization will be another key area of focus.
Given the computational demands of symbolic regression, especially in scenarios involving complex data or
real-time analysis, parallel computing offers a promising solution. Optionally, the dissertation may address
the challenge of reducing computational complexity in symbolic regression. This involves developing
strategies to simplify the computational processes without compromising the accuracy or robustness of the
results. By addressing these challenges, the research aims to significantly advance the field of symbolic
regression, making it more accessible, efficient, and applicable to a wider range of real-world problems.
The goal is to provide robust, scalable, and efficient algorithmic/autoconfiguration frameworks that can be
employed in various domains, from scientific research to industry applications, where symbolic regression
can provide valuable insights.

Literature:

[1] MAKKE, Nour; CHAWLA, Sanjay. Interpretable scientific discovery with symbolic regression: a review.
arXiv preprint arXiv:2211.10873, 2022.

[2] STORK, Jorg; EIBEN, Agoston E.; BARTZ-BEIELSTEIN, Thomas. A new taxonomy of global optimization
algorithms. Natural Computing, 2020, 1-24.

[3] PEREZ CACERES, Leslie; LOPEZ-IBANEZ, Manuel; STUTZLE, Thomas. Automated Algorithm Configuration
and Design. In: Proceedings of the Companion Conference on Genetic and Evolutionary Computation. 2023.
p. 2438-2463.



[4] ZHENG, Wenqing, et al. Symbolic learning to optimize: Towards interpretability and scalability. arXiv
preprint arXiv:2203.06578, 2022.

[5] AHVANOOEY, Milad Taleby, et al. A Survey of Genetic Programming and Its Applications. KSIl Trans.
Internet Inf. Syst., 2019, 13.4: 1765-1794.



	Témata_na web_EN_k 8.1.2023_pro AK

