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Effect of action selection on emergence of one-way communication

using Q-earning

RO KFE offERER E£HREK
Masanobu Nakanishi, Katsunari Shibata, Oita University

Abstract:  In this paper, the effect of action selection policies in the learning of one-way communication between two
agents using Q-learning is examined. The ratio of successful learning become larger when the receiver agent’s action
selection policy is greedy, and the transmitter agent’s policy is not completely greedy, but with a small random factor. From
the analysis of the learning process, it is known that inappropriate mapping from states to signals in the transmitter agent
sometimes breaks the mapping from signals to actions severely in the receiver agents. Accordingly, the transmitter agent
needs to find an appropriate mapping through exploration, while the receiver agents decides its action finally afier the
mapping is fixed in the trapsmitter. In that case, no exploration is necessary in the receiver agent.
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Table 1: Success ratio according to the number of trials
when the temperature converged to 0.005 in the
case of the environment 1 as shown in Fig.3.
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Table 2; Success ratio according to the number of
trials when the temperature converged to
0.005 in the case of the environment 2 as

shown in Fig.5.
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Table 3: Success ratio according to the number of trials
when action selection changed to greedy
selection after the temperature converged to
0.005 in the case of the environment 2 as
shown in Fig.5.
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Table 4: The number of trials when an action was
fixed for each state of each agent. The
number before an arrow indicates the
number of trials when the Q-value that is
the maximum at fast became the maximum.
The number after an arrow indicates the
number of trials when the maximum
Q-value converged.

state | XZDTHHRE FADTRRE
1 529 — 726 | 556 — 749
2 420 — 703 | 476 - 725
3 412 — 8§99 518 — 720
4 408 — 681 515 - 703
S 383 —> 665 | 515 - 684
6 207 — 548 | 514 — 666
7 183 — 629 | 525 — 646
8 528 — 606 | 528 — 6822
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