
16th Conference on

DATA ANALYSIS 
METHODS
for Software Systems

Druskininkai, Lithuania, Hotel “Europa Royale”
https://www.mii.lt/DAMSS

LITHUANIAN COMPUTER SOCIETY 

VILNIUS UNIVERSITY, INSTITUTE OF DATA SCIENCE AND DIGITAL TECHNOLOGIES

LITHUANIAN ACADEMY OF SCIENCES

November 27–29, 2025

VILNIUS UNIVERSITY PRESS

Vilnius, 2025



Co-Chairs:

Dr. Saulius Maskeliūnas (Lithuanian Computer Society)
Prof. Gintautas Dzemyda (Vilnius University, Lithuanian Academy of Sciences)

Programme Committee:

Dr. Jolita Bernatavičienė (Lithuania)
Prof. Juris Borzovs (Latvia)
Prof. Janusz Kacprzyk (Poland)
Prof. Ignacy Kaliszewski (Poland)
Prof. Bożena Kostek (Poland)
Prof. Tomas Krilavičius (Lithuania)
Prof. Olga Kurasova (Lithuania)
Assoc. Prof. Tatiana Tchemisova (Portugal)
Assoc. Prof. Gintautas Tamulevičius (Lithuania)
Prof. Julius Žilinskas (Lithuania)

Organizing Committee:

Dr. Jolita Bernatavičienė
Prof. Olga Kurasova
Assoc. Prof. Viktor Medvedev
Laima Paliulionienė
Assoc. Prof. Martynas Sabaliauskas
Prof. Povilas Treigys

Contacts:

Dr. Jolita Bernatavičienė  
jolita.bernataviciene@mif.vu.lt
Prof. Olga Kurasova  
olga.kurasova@mif.vu.lt
Tel. (+370 5) 2109 315

Copyright © 2025 Authors. Published by Vilnius University Press.
This is an Open Access article distributed under the terms of the Creative Commons
Attribution Licence, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

https://doi.org/10.15388/DAMSS.16.2025

ISBN 978-609-07-1200-9 (digital PDF)

© Vilnius University, 2025

https://www.vu.lt/leidyba/en/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.15388/DAMSS.16.2025


16th Conference on DATA ANALYSIS METHODS FOR SOFTWARE SYSTEMS 125

Multi-Agent System for Location  
of Park-and-Ride Hubs

Sathuta Piripun Sellapperuma, Algirdas Lančinskas

Institute of Data Science and Digital Technologies
Vilnius University

Sathuta.Sellapperuma@mif.vu.lt

Park-and-Ride (P&R) hubs are important elements of modern urban 
infrastructure. They help to reduce congestion and pollution by allowing 
travellers to leave their cars in easily accessible locations in the city 
and commute inside the city by bicycle, scooter, public transit, or other 
ecological vehicles. 

Choosing locations for new P&R hubs can be a challenging task 
because it must consider competition between existing hubs, travel 
demand from many regions, customer (or travellers in our case) needs, 
available locations for the hubs, and other properties. Customer 
behaviour adds additional uncertainty when locating P&R hubs. Some 
travellers may always choose the most attractive hub, while others may 
distribute their choice among several hubs depending on their daily 
needs and the attractiveness of the hubs. These different behaviour 
models lead to different estimates of hub utility. 

To ensure that new hub locations perform well under different 
customer behaviours, it is necessary to find solutions that remain 
effective independent of the customer behaviour. To address this 
need, it is not necessary to find the best solution for a single customer 
behaviour model, but rather a robust solution or set of them that are 
simultaneously good for different customer behaviour models. This 
solution balances the trade-offs between different customer behaviours 
and provides a practical recommendation for city planners. 

We propose a Multi-Agent System (MAS) to identify robust locations 
for a given set of new facilities from a given set of location candidates. In 
this system, Customer Behaviour Agents represent different customer 
behaviour models and are able to propose solutions considering that 
customer behaviour. Each customer behaviour agent uses reinforcement 
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learning to explore candidate solutions, learn from its experience in 
evaluating the utility of the solutions and propose solutions taking into 
account the negotiation status. A Mediator Agent coordinates interaction 
between customer behaviour agents and their negotiation process. 
Agents follow negotiation strategies to identify optimal candidate 
locations in the context of different customer behaviour models and 
highlight the robust solution or a set of them. 
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