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Uplatnenie vysledkov projektu

V ramci uplatnenia vystupov rieSeného projektu spolognost VYVOJ Martin, a.s. prezentovala
potencionalnym odberatelom moZnosti prepojenie funkéného modelu quadcoptera
vybaveného monitorovacim zariadenim s komunikaénym systémom C2 Shelters (sucasna
produkcia pre Svédsku armadu), tj. quadcoptery hliadkujuce v akénom radiuse v okoli
chraneného objektu.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

V ramci projektu BioMRCS bol skiumany novy koncept v oblasti robotiky - swarm robotika.
Tento koncept vychadza z pochopenia decentralizovanych mechanizmov, ktoré su zakladom
usporiadania prirodnych systémov a spolocenstiev, ako napr. kolénie mravcov, véiel, kidle
vtakov a pod.. Boli navrhnuté viaceré metddy a algoritmy, ktoré vychadzaju z principov swarm
robotiky a swarm inteligencie, za ucelom koordinacie a kooperacie skupiny agentov pri
napifiani globalneho ciela. Navrhnuté metédy sa vyznaduiju niekolkymi vlastnostami, ktoré
zasadnym spdsobom ovplyvriuju aj ich aplikaéné moznosti. Ide predovSetkym o platformovu
nezavislost, flexibilitu, Skalovatelnost, adaptivnost, robustnost a paralelizmus. Navrhnuté
metddy a algoritmy boli implementované a testované simulacne na pocitaoch,

v laboratérnych podmienkach na minirobotoch Lego Mindstorm, ako aj v exteriéroch

s pouzitim kvadkoptér. Pri testovani navrhnutych metdd a algoritmoch sme sa sustredili na
vyhodnocovanie efektivity plnenia globalneho ciefa v porovnani s inymi metédami a na
vyhodnotenie rieSenia moznych poruch, napriklad vypadky spojenie medzi jednotlivymi
agentami. V ramci tohto projektu sme sa sustredili na ulohy prehladavania a monitorovania
priestoru. Vysledky projektu je mozné dalej rozvijat’ a ich pouZitie je perspektivne najma

v oblastiach vyhladavania a zachrany obeti pri velkych havariach a pri prirodnych
katastrofach, pri zasahoch poziarnikov, pri monitorovani a strazeni bezpe¢nostne kritickej
infrastruktury, pri ulohach humanitarneho odminovania a pod. Pri pouziti navrhnutych metéd
a algoritmov pre skupinu autonémnych vzdusnych vozidiel je potrebné rieSit’ aj legislativne
otazky, ktoré do tohto projektu neboli zahrnuté.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

A new concept of robotics - swarm robotics was studied and research as part of the project
BioMRCS. The concept is based on the understanding of decentralized mechanisms that
underlie the arrangement of natural systems and communities such as ant colonies, swarms
of bees, flocks of birds, etc.. Several methods and algorithms that are based on the principles
of swarm robotics and swarm intelligence, for the purpose of coordination and cooperation of
agents in achieving a global goal, have been proposed. The proposed methods are
characterized by several features that significantly affects their possibility of application.
These are particularly: a platform independence, flexibility, scalability, adaptivity, robustness,
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and parallelism. The proposed methods and algorithms have been implemented and tested
by computer simulation, with the help of mini-robots using Lego Mindstorm set in our
laboratory, and outdoors using quadcopters. While testing the proposed methods and
algorithms, we have focused on evaluating the efficiency of the global objective achievement
in comparison with other methods and on evaluating of possible solutions in case of drop-out
of connection among individual agents. A task of monitoring and space exploration was
researched as part of this project. Results of the project can be further developed and applied
succesfully especially in the areas of search and rescue of victims with major accidents and
in case of natural disasters, in the fire service, monitoring and surveillance of safety- critical
infrastructure, in humanitarian demining tasks, etc. Legislative issues for unmanned aerial
vehicles utilization for such applications was not included in this project and have to be
resolved in the future.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Ing. Ivana Budinska, PhD. Doc. Ing. Ladislav Hluchy, CSc.

V Bratislave 28. 11. 2014 V Bratislave 28. 11. 2014

"~ podpis zodpovedného riesitela podpis Statutameho zastupcu prijemeu
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