Abstract

The thesis is aimed to showcase how neuro-fuzzy systems can be applied for identifying
a general model of a given problem defined by a set of variables and to propose an
accelerated training algorithm for these systems. Neuro-fuzzy systems combine Artificial
Neural Network (ANN) and Fuzzy System (FS) methodologies, resulting in a highly
accurate and still easily understandable model, meaning it can be considered as an
Explainable Artificial Intelligence (XAI) technique. The input-output search algorithm
is able to determine an optimal system configuration for any arbitrary set of variables.
By implementing the algorithm using a neuro-fuzzy approach, the resulting model
becomes more interpretable with no significant loss of accuracy, especially when using
the FALCON neuro-fuzzy architecture. The inner rules of the FALCON model provides
additional information about the relationships between variables in a specific problem,

which enhances the interpretability of the algorithm.

Budapest, June 7, 2023

Balint Turi



	Abstract
	Introduction
	Background and motivation for the study
	Problem statement
	Thesis structure

	Literature review
	Neural Architecture Search(NAS)
	NAS
	Input-Output Configuration Search

	Neuro-fuzzy systems
	Fuzzy logic
	Fuzzy Inference System
	Artificial Neural Networks

	Overview of neuro-fuzzy systems
	Comparison of neuro-fuzzy systems
	FALCON
	Detailed architecture
	Training the FALCON architecture


	The proposed solution
	The Novel neuro-fuzzy architecture search algorithm
	Fuzzy input-output configuration search algorithm
	The proposed training algorithm
	Training configuration

	The Novel architecture search implementation

	Results
	Testing Conditions
	Applied datasets
	Evaluation metrics

	Experimental results
	Iris
	Wine
	Housing

	Analysis and interpretation of the results
	Model accuracy
	Training time
	Explainability


	Conclusion
	Summary
	Advantages
	Challenges

	Future research directions

	Bibliography



