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ABSTRACT—This study proposes a hybrid approach to construct a multi-agent learning
system that is applied to RoboCup (Robot world cup tournament) soccer game. RoboCup
competitive games involve the complicated system behavior of multiple agents, which
makes it a popular research domain in recent years. The goal of RoboCup is to promote
Al and robotics, and some researchers even hope that RoboCup robots can eventually
defeat human soccer players. A hybrid approach called the Case Based Reasoning-
Genetic Algorithm (CBR-GA) was used to provide a better strategy for robots in their
planning under all kinds of conditions and to store experiences learned during the game
for further use. In addition, the Rule Based Reasoning (RBR) method was integrated to
improve the defect of CBR-GA. Using the hybrid approach without pre-defined
knowledge and a complicated mathematical basis, robots can learn and accumulate
experience to become smarter. The robots not only learn how to score but also figure out
how to avoid making same mistakes. Finally, the effectiveness of this proposed method
was verified by implementing it in the RCBR-GA multi-agent learning system and by
making comparisons with other learning approaches to prove its superiority.
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