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Tn grupurile de roboti mobili, anumite strategii de conducere pentru un robot care executa o sarcini dorita
pot afecta performantele altor roboti si astfel, a intregului grup. Tn aceasti teza am tratat si am oferit o solutie la
problema optimizarii performantelor echipelor de roboti mobili prin selectia optima a strategiei fiecdrui robot.
Solutia propusa se bazeaza pe hibridizarea algoritmilor genetici si retelelor neurale artificiale, obtindnd un sistem
care selecteaza cea mai buna combinatie a strategiilor de control pentru fiecare robot intr-o maniera care asigura
performanta optima globala pentru tot grupul de roboti.

Pentru a testa acuratetea si eficienta acestei abordari am dezvoltat un simulator care poate fi utilizat Tn
conjunctie cu sistemul de asignare a strategiilor. Sistemul hibrid de asignare a strategiilor si simulatorul au fost
integrate intr-un framework spre a putea fi utilizat si de alti cercetatori Tn domeniul roboticii mobile. Acestia au
posibilitatea de a folosi fie componenta de sistem hibrid a framework-ului pe care o pot aplica pentru optimizarea
parametrilor in diferite probleme ce necesita compunerea optima a sub-solutiilor, sau componenta de simulare
pentru a-si testa solutiile de control in probleme cu roboti mobili multipli.

Pe parcursul implementarii aplicatiei de simulare am ntdmpinat mai multe provocari in termenii scalabilitatii
simulatorului la zeci de roboti mobili simulati ih mod concurent si performantelor obtinute Tn simulare pentru un
numar mare de roboti. Am dezvoltat solutii proprii pentru a rezolva aceste probleme, alegand o arhitectura multi-
agent si programare orientata pe agent (cu fire multiple de executie) si utilizdnd in implementare componente
software pe baza de clase abstracte si clase interfata pentru a asigura reutilizabilitatea si implementarea cu usurinta a
modificarilor ulterioare.
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In multi mobile robot groups, some control solutions that a robot follows in order to execute its required task
can affect the performance of other robots, and thus, the performance of the group as a whole. In this thesis we
solved the problem of performance optimization in multiple mobile robots by making the best assignment of control
strategies to each robot, our solution is based on a hybrid system between artificial neural networks and genetic
algorithms, this system chooses the best combination of control strategies for each robot in a way that delivers the
optimum global performance for the whole set of multiple robots.

In order to test the accuracy and efficiency of this approach, we developed a simulator that can be used with
this assignment system. Both the simulator part and the assignment system are combined together to form a
framework that can be used by other researchers. They can either use the hybrid system component of this
framework to optimize the parameters of a different problem that relies on choosing the best combination of sub
solutions, or they can use the simulator part to test their ideas regarding multiple mobile robot control problems.

When implementing the simulator software, we faced several challenges in terms of simulator scalability to
tens of mobile robots simulated concurrently, and in terms of performance when simulating large numbers of mobile
robots. We developed our own solutions to address these issues, the simulator is based on multi-agent programming
model (multi threaded approach), and the software components use abstract classes and interfaces to ensure easy
future modifications.



