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V tejto dizertanej praci sme sa zamerali na subsymbolicky pristup k
rieSeniu hry. Pracovali sme na dvoch rozlicnych metédach ucenia. Na-
Sim prvym ciel'om bolo otestovat’ schopnosti klasickych doprednych ne-
urénovych sieti a zmesi lokalnych expertnych sieti. Odvodili sme algo-
ritmus ucenia s odmenou a trestom pre topologiu zmesi expertnych ne-
urénovych sieti. Tato topologia je schopna rozdelit’ rieSeny problém na
podulohy, ktoré su potom expertné neurénové siete schopné riesit’ lep-
Sie. Porovnali sme kvalitu schopnosti vytvorit’ stratégiu pocas hrania pa-
rovej symetrickej hry medzi zmesou expertnych sieti a TD(A) pravidla.
Experimenty ukazuji, ze zmes expertov sa dokdze naucit’ hrat’ hru na
rovnakej urovni ako neurénova siet’ s rovnakym poctom véah. Druhy pri-
stup odvodeny v tejto préci je ucenie s odmenou a trestom s pouZzitim
rozSiren¢ho Kalmanovho filtra. Roz§ireny Kalmanov filter sa da pouzit’
na trénovanie neuronovych sieti. Jeho vyhodou je velka rychlost’ u¢enia
z pohl'adu poctu trénovacich cyklov. Navrhli sme upravy rozSireného
Kalmanovho filtra na ucenie s odmenou a trestom s metdédou TD(0) a
Monte Carlo. Porovnali sme rychlost a kvalitu schopnosti vytvorit
stratégiu pocas hrania parovej symetrickej hry medzi upravenym rozsi-
renym Kalmanovym filtrom a TD(A) pravidlom. Vysledky ukazuja, Ze
rozSireny Kalmanov filter je schopny vytvorit' stratégiu na podstatne
menSom pocte odohranych hier.
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In this thesis we focused on subsymbolic approach to machine game
play problem. We worked on two different methods of learning. Our
first goal was to test the ability of common feed-forward neural net-
works and the mixture of expert topology. We have derived reinforce-
ment learning algorithm for mixture of expert network topology. This
topology is capable to split the problem into smaller parts, which are
easier to be solved by an expert neural network. We have compared the
quality of strategy emergence between mixture of expert networks and
feed-forward networks. Our experiments demonstrate that mixture of
experts is able to play a game at the same level as feed-forward net-
works with equal number of weights. The second approach derived in
this work is reinforcement learning with usage of extended Kalman filer.
Extended Kalman filter can be used for neural network training. Its ad-
vantage is very high learning rate in terms of training cycles. We have
proposed usage of extended Kalman filter for reinforcement learning
with TD(0) and Monte Carlo method. We have compared the quality of
strategy emergence between extended Kalman filter and TD(A) ap-
proach. Our results show that extended Kalman filter is able to create a
game strategy after playing a considerably fewer number of games.
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