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Uplatnenie vysledkov projektu

Ochrana prirody - simulacia zmien prirodzeného prostredia lesnych druhov netopierov,
identifikacia kritického mnozstva potencialnych Ukrytov pre zachovanie kolonie

Oblast robotiky - nasadenie mnozZstva jednoduchych samostatnych robotov pre
prehfadavanie neznameho priestoru a vyhladavanie dynamickych objektov zaujmu
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Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Dokazali sme, Ze netopiere ako organizmy s vy§Sou nervovou aktivitou a rozvinutymi
kognitivnymi schopnostami vyuzivaju komplexny socialny mechanizmus na udrzanie
jedincov v skupine pri €astom striedani stromovych dutin. Tento Specificky mechanizmus je
zaloZeny na swarmovacom (=rojovom) spravani a vykazuje vlastnosti fission-fusion
dynamiky. Zistili sme, Ze ¢asovy priebeh a intenzita tohto spravania zavisia od pohlavia,
veku (skusenosti), genetickej vzdialenosti jedinca ku kolonii a pribuznosti medzi jedincami a
tiez hormonalnej aktivity konkrétnych jedincov v socialnej skupine. Vysledkom
interdisciplinarneho vyskumu je pocitatovy model swarmového spravania SkyBat. V
algoritme tohto agentového modelu su zhrnuté oba zakladné pristupy k matematickej
formalizacii a socialnej agregacii. Algoritmus je zalozeny na multiagentovom spravani
netopierov s ciefom efektivne prehfadavat neznamy priestor. Principy algoritmu su priamo
motivované spravanim biologickej predlohy, a to €i uz na urovni skupiny alebo jedinca.
Parametrizacia makroskopického modelu je dosiahnuta na zaklade mikroskopickej zmeny
spravania jedinca (agenta), takze je mozné riadit spésob prehlfadavania priestoru vzmysle
principov do $irky a do hibky. V praxi agentovy model SkyBat umozZfiuje zohladnit' viaceré
parametre lesného prostredia a dynamicky simulovat’ napriklad ubudanie stromov s
prirodzenymi ukrytmi. To umoznuje odhalit' kritické mnozstvo stromov s dutinami, ktoré je
potrebné zachovat pre prezite druhu v danej lokalite. Na zaklade tejto biologickej inSpiracie
bol opisany algoritmus pre nasadenie do prostredia robotiky, ktory je ur€eny pre skupinu
robotov s limitovanou komunikaciou a ulohou kontinuéalneho prehladavania priestoru za
uCelom vyhladavania dynamickych objektov zaujmu.

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

We were able to show that bats, as organisms with higher nervous activity and developed
cognitive abilities, use a complex social mechanism to keep individuals in a group when
frequently switching tree cavities. This specific mechanism is based on swarm behaviour
and exhibits the properties of fission-fusion dynamics. We found that the time course and
intensity of this behaviour depend on sex, age (experience), the genetic distance of the
individual to the colony and the relatedness between individuals, as well as on the hormonal
activity of certain individuals in the social group. The result of the interdisciplinary research
is the SkyBat computer model of swarm behaviour. The two basic approaches of
mathematical formalisation and social aggregation are combined in the algorithm of this
agent-based model. The algorithm is based on the multi-agent behaviour of bats to
efficiently search the unknown environment. The principles of the algorithm are directly
inspired by the behaviour of a biological model, either at the level of a group or an individual.
The parameterisation of the macroscopic model is based on microscopic changes in the
behaviour of an individual (agent), so that it is possible to control the way the environment is
searched according to the principles of breadth and depth. In practise, the SkyBat agent
model can take into account several parameters of the forest environment and, for example,
dynamically simulate the decline of trees with natural roosting sites. In this way, it is possible
to determine the critical number of trees with cavities that must be maintained for the
survival of the species at a given site. Based on this biological inspiration, an algorithm has
been described for use in the robotics, intended for a group of robots with limited
communication and the task of continuously searching the space to look for dynamic objects
of interest.

Formular ZK, strana 2/2



