
The 9th European Congress on Computational Methods in Applied Sciences and Engineering 

ECCOMAS Congress 2024 

3 – 7 June 2024, Lisbon, Portugal 

 
 

 

Parameter Estimation of O'Hara Model for Arrhythmia Modeling Using 

Genetic Algorithms and Particle Swarm Optimization 

 
Bogdan Milicevic1,2, Miljan Milosevic2,3,4, Vladimir Simic2,3, Milos Kojic2,5,6 and Nenad 

Filipovic1,2 

1 Faculty of Engineering, University of Kragujevac, Sestre Janjic 6, 34000 Kragujevac, Serbia, 

e-mails: bogdan.milicevic@uni.kg.ac.rs, vlada@kg.ac.rs, fica@kg.ac.rs  
2 Bioengineering Research and Development Center (BioIRC), Prvoslava Stojanovica 6, 34000 

Kragujevac, Serbia, e-mails: miljan.m@kg.ac.rs, mkojic42@gmail.com  
3 Institute for Information Technologies, University of Kragujevac, Jovana Cvijica bb, 34000 

Kragujevac, Serbia 
4Belgrade Metropolitan University, Tadeusa Koscuska 63, 11000 Belgrade, Serbia 

5Serbian Academy of Sciences and Arts, Knez Mihailova 35, 11000 Belgrade, Serbia 
6Houston Methodist Research Institute, The Department of Nanomedicine, 6670 Bertner Ave., R7 117, 

Houston, TX 77030 

 

Key Words: Electrophysiology, Cardiac arrhythmia, Genetic Algorithms, Particle Swarm 

Optimization 
 

The mathematical representation of action potential and calcium transient in healthy human 

ventricular cells is encapsulated by the O'Hara model. This research centers on optimizing the 

parameters of the O'Hara model for arrhythmia modeling, using genetic algorithms (GAs) and 

Particle Swarm Optimization (PSO) for this purpose. Within the genetic algorithm and particle 

swarm population, individuals are characterized by continuous parameters, namely the 

maximum conductance of specific ion channels, time constants, and other relevant 

physiological parameters. These parameters include the maximum conductance of sodium 

(GNa), potassium (GK), and calcium (GCaL) channels, as well as time constants associated 

with various processes in the O'Hara model. The fitness function is designed to measure the 

disparity between the action potential associated with arrhythmia and that generated by the 

O'Hara model using parameters optimized through the genetic algorithm and particle swarm 

optimization. The results underscore the effectiveness of our proposed method in determining 

the O'Hara model's parameters for accurate arrhythmia modeling, utilizing both genetic 

algorithms and particle swarm optimization. This research has the potential to provide a deeper 

understanding of arrhythmia mechanisms, paving the way for innovative treatments in the 

future. 
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