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Memory-Q Learning 

- Acquisition of Memory Selection by Reinforcement Learning - 
 

Katsunari Shibata and Sawami Miyamoto, Oita University

Abstract: As an approach of reinforcement learning in POMDP (Partially Observable Markov Decision Process), 
a novel memory-based learning named "Memory-Q Learning" is proposed.  The input of an agent is consisted 
of a present observation and a shift-register-like short-term memory.  The agent decides whether the present 
observation is memorized or not in its memory.  The memorization is considered as an action, and Q-value for 
memorization is assigned and learned as well as the regular Q-learning.  In a simulation, only necessary 
observations were memorized, and the advantage over the other memory-based approaches was confirmed. 
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Fig. 1 Change of observation and memories by 
action and memorization. 
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Fig. 2  The maze problem employed in this paper. A large 
number in each square indicates an observation value, 
and a small number at lower right indicates a real 
state. 
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Fig. 4 Some Q-values after learning 
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Fig. 5 Problem: Q-value for non-memorization is 
larger even if the observation should be 
memorized. 


