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Artificial Brain for Robots

Lee Kyoobin'

Abstract

- Kwon Dong-Soo?

This paper introduces the research progress on the artificial brain in the Telerobotics and Control

Laboratory at KAIST. This series of studies is based on the assumption that it will be possible to develop an
artificial intelligence by copying the mechanisms of the animal brain. Two important brain mechanisms are
considered: spike-timing dependent plasticity and dopaminergic plasticity. Each mechanism is implemented in two
coding paradigms: spike-codes and rate-codes. Spike-timing dependent plasticity is essential for self-organization in
the brain. Dopamine neurons deliver reward signals and modify the synaptic efficacies in order to maximize the
predicted reward. This paper addresses how artificial intelligence can emerge by the synergy between self-
organization and reinforcement learning. For implementation issues, the rate codes of the brain mechanisms are

developed to calculate the neuron dynamics efficiently.

Keywords: Artificial Brain, Spiking Neural Network, Spike-timing Dependent Plasticity, Dopamine Model
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