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Integration of Kullback-Leibler control and intrinsic rewards for reinforcement
learning
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We have developed sample-efficient reinforcement learning algorithms:

EM-based Policy Hyperparameter Exploration (EPHE) with adaptive baseline and Adaptive Multiple
Importance Sampling (AMIS) for Policy Search. EPHE optimizes deterministic policies by EM algorithm
and it was implemented in a wheeled inverted pendulum mobile robot. Experimental results showed that
EPHE outperformed standard policy search methods. AMIS reduces the variance of the estimator based
on multiple importance sampling when policy search algorithms tries to reuse samples that are
collected in previous iteration steps. AMIS is evaluated with several policy search methods such as
EPHE, REINFORCE, REPS, CMA-ES, and NES and experimental results showed that AMIS improved sample
efficiencg for all the algorithms. Besides we developed experimental platform based on smartphone
and some basic behaviors such as battery foraging and mating based on visual communication are
implemented by reinforcement learning.
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