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Radio frequency identification (RFID) technology has been recently widely adopted in many
fields such as logistics, production, supply chain management, asset tracking etc. RFID systems
consist of tags and readers which communicate with each other by radio waves through antennas. Tags
are cheap and passive, attached to the items that are subject of tracking, while readers are more
expansive and powered. Tags respond by backscattering portion of the received reader’s signal.
Sufficient number of readers should be deployed with the goal of establishing a coverage of the tags in
the respective domain. Multiobjective RFID network planning problem (MORNP) is a hard
optimization problem which deals with a set of objectives (tag coverage, load balance, economic
efficiency, readers’ interferences, etc.) by adjusting the control variables (readers’ coordinates, the
number of readers, antenna parameters, etc.) of the system. Population based stochastic metaheuristics
have been successfully used to tackle this problem. Swarm intelligence is one branch of such nature
inspired metaheuristics that has been applied to the MORNP optimization. In most implementations a
weighted coefficients approach was used to transform MORNP optimization into a single-objective
case. However, hierarchical approach can be more promising since objective functions are usually
ordered in such a way that, for example, it does not make sense to reduce power if the coverage would
be jeopardized. Additionally, the number of deployed readers as an optimization parameter has to be
treated separately. Stochastic optimization algorithms in the process of exploitation (intensification)
mutate optimization parameters with the goal of staying close to the good known solutions. However,
changing the number of readers (which is an integer parameter) destroys previous search information,
effectively introducing exploration (diversification). This lecture will show few successful swarm
intelligence applications to the multiobjective RFID network planning problem.

e Milan Tuba, Nebojsa Bacanin, Marko Beko: Multiobjective RFID Network Planning by Artificial
Bee Colony Algorithm with Genetic Operators, Advances in Swarm and Computational
Intelligence, Lecture Notes in Computer Science Volume 9140, 2015, ISBN: 978-3-319-20465-
9, Beijing, China, June 2015, pp 247-254, DOI: 10.1007/978-3-319-20466-6_27

e Milan Tuba, Nebojsa Bacanin, Raka Jovanovic: Hierarchical Multiobjective RFID Network
Planning Using Firefly Algorithm, ISBN 978-1-4799-8966-9/15, International Conference on
Information and Communication Technology Research (ICTRC2015), IEEE and Khalifa
University, Abu Dhabi, United Arab Emirates, May 2015, pp. 279-282
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¢ Milan Tuba, Nebojsa Bacanin: Hybridized Bat Algorithm for Multi-objective Radio Frequency
Identification (RFID) Network Planning, IEEE Congress on Evolutionary Computation
(CEC2015), Sendai, Japan, May 2015, ISBN: 978-1-4799-7491-7, 978-1-4799-7492-4/15, pp.
499-506

¢ Milan Tuba, Nebojsa Bacanin, Marko Beko: Fireworks Algorithm for RFID Network Planning
Problem, 25th International Conference Radioelektronika 2015 (MAREW 2015), IEEE and
University of Pardubice, ISBN 978-1-4799-8117-5, Pardubice, Czech Republic, April 2015, pp.
440-444

e Nebojsa Bacanin, Milan Tuba and lvana Strumberger: RFID Network Planning by ABC
Algorithm Hybridized with Heuristic for Initial Number and Locations of Readers, UKSim-AMSS
17" International Conference on Computer Modelling and Simulation, Cambridge, United
Kingdom, March 2015, IEEE Computer Society, ISBN 978-1-4799-8712-2, DOI
10.1109/UKSim.2015.83, pp. 39-44

e Milan Tuba, Nebojsa Bacanin, Adis Alihodzic: Firefly algorithm for multi-objective RFID
network planning problem, Proceedings of the IEEE 22™ Telecommunications Forum TELFOR
2014, ISBN: 978-1-4799-6190-0, IEEE Catalog Number: CFP1498P-CDR, November 2014, pp.
95-98

Brief Biography of the Speaker: Milan Tuba is the Dean of Graduate School of Computer Science and
Provost for mathematical, natural and technical sciences at John Naisbitt University. He received B. S. in
Mathematics, M. S. in Mathematics, M. S. in Computer Science, M. Ph. in Computer Science, Ph. D. in
Computer Science from University of Belgrade and New York University. From 1983 to 1994 he was in the
U.S.A. first as a graduate student and teaching and research assistant at VVanderbilt University in Nashville and
Courant Institute of Mathematical Sciences, New York University and later as Assistant Professor of Electrical
Engineering at Cooper Union School of Engineering, New York. During that time he was the founder and
director of Microprocessor Lab and VLSI Lab, leader of scientific projects and theses supervisor. From 1994 he
was Assistant Professor of Computer Science and Director of Computer Center at University of Belgrade, from
2001 Associate Professor, Faculty of Mathematics, University of Belgrade, and from 2004 also a Professor of
Computer Science and Dean of the College of Computer Science, Megatrend University Belgrade. He was
teaching more than 20 graduate and undergraduate courses, from VLSI Design and Computer Architecture to
Computer Networks, Operating Systems, Image Processing, Calculus and Queuing Theory. His research interest
includes mathematical, queuing theory and heuristic optimizations applied to computer networks, image
processing and combinatorial problems. Professor Tuba is the author or coauthor of more than 150 scientific
papers and coeditor or member of the editorial board or scientific committee of number of scientific journals and
conferences. Member of the ACM, IEEE, AMS, SIAM, IFNA.
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