HFRI

Hellenic Foundation for
Research & Innovation

Description of the funded research project
1st Call for H.F.R.I. Research Projects to Support Faculty Members &

Researchers and Procure High-Value Research Equipment




Title of the research project: Rethinking Resource Allocation in Interdependent Wireless Systems

Principal Investigator: Prof. Symeon
Papavassiliou

Reader-friendly title: REALISM

Scientific Area: Engineering Sciences &
Technology

Institution and Country: National
Technical University of Athens, Greece

Host Institution: National Technical
University of Athens

Collaborating Institution: University of
New Mexico, USA

Project webpage:

https://realism.netmode.ntua.gr/ Bud get: 187,154.00 €

Duration: 36 Months

HFRI

Hellenic Foundation for
Research & Innovation




HFRI

Hellenic Foundation for

Respecting the need for distributed and scalable solutions for efficient resource allocation in the emerging 5G and loT
competitive and distributed environment, the focus of REALISM is placed on the introduction and study of a novel
decision-making paradigm, where actions are taken autonomously by devices interacting with each other. This is based
on a game theoretical solution concept referred to as satisfaction equilibrium, as well as on the exploitation of the
Prospect Theory in order to integrate risk preferences in the overall process. We further complement the realism of our
novel resource allocation paradigm in wireless networks, by integrating learning approaches in the considered games to
reduce the impact of wireless environment dynamicity, as well as the lack of detailed knowledge or complete information

about the actions of the rest of the users.
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The scientific novelty and originality of REALISM is that it aims at introducing holistic approaches, methodologies, and tools,
for treating in an efficient and realistic manner the emerging resource management problems in competitive and
interdependent environments, also characterized by resource uncertainty and risk-seeking users. Despite the generality of
the introduced framework, in this project focus is placed on emerging wireless communications and computing networks,
including primarily 5G wireless access technologies and Mobile Edge Computing, where multiple resources of different
nature and properties need to be jointly allocated. In particular, a novel resource allocation paradigm will be introduced,
where by rethinking the overall traditional Quality of Service (Qo0S) provisioning and user experience perception in wireless
networks that targeted QoS maximization, we will devise more energy-efficient, scalable, and rewarding solutions from both
practical and theoretical viewpoints. QoS Satisfaction Equilibrium and Prospect Theory constitute a concrete, theoretical
framework that can be the basis on which a foundation to achieve this key objective will be built.
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REALISM aims at producing research results that will allow the realization of a radical breakthrough in how realistic game
theoretical approaches and prospect theory, can become the theoretic foundation platform for effective resource allocation
in future networks. Owing to adaptability, flexibility and autonomicity features of REALISM framework, the future networking
vision of self-managed networks/nodes will have a concrete theoretical framework to be supported by.

REALISM will not only lay the foundations of a solid theoretical network design framework, but it has the potential to
influence industrial thinking on the technologies of next-generation networks, as it may lead to the rethinking and re-
engineering of the design and operation of a great number of existing approaches, protocols and architectures, and provide
the paradigm shift towards the creation and design of feasible energy-efficient protocols.

The accomplishment of our ambitious goals may potentially impact both industry and user society via leading on the one
hand to lower management and operational cost for providers, and on the other hand to energy-efficient solutions and
personalized users’ satisfaction treatment.
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The funding of REALISM by H.F.R.I., allows the realization of the ambitious research goals of our project, while strengthens
our collaboration with other recognized researchers abroad, and at the same time significantly increases the visibility and
recognition of our research group and institution internationally. It permits the support of the research of outstanding current
doctoral students and postdoctoral researchers, while enables our institution to attract new additional exceptional
researchers. It further allows my research team to disseminate our research findings in prestigious and well recognized
scientific fora, and better position my laboratory within the forthcoming beyond 5G era, thus being capable of facing all the
emerging challenges, opportunities, and evolutions, both in terms of scientific and technological advances. Such a
prestigious funding and award, not only strengthens our passion for innovation in research, science and technology, but also
encourages our team to continue striving for excellence.
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