0000 OO0o0OOooooo
THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS

Jodbooboboooououooood
goboboboboobgbotuoboobod

oooo
TECHNICAL REPORT OF IEICE.

oo oof

1000000000 00O000 m 870-11920 0000000 vo0O O
E-mail: shibata@Qcc.oita-u.ac.jp

gboodg obbooobooboobooobobobboboboobooboboobobobbooobaoboboobooaon
gboooobboboobobooooboobobooobobobbooooooobbobboooooooooboon
gboboooobooboooboooboboboobobbobooobboboobobboboooboooooouabboa
ggbooboboooobooboboboboboobbooboobobboboobooooobboboboobaaoo
gguoobuabooogoaoboooobaobobooooobobobobbooboooooboobobobobaooboon
ggoooobdaboboooboobobobobooobooboobbooboooooobooooobobooboa
gboogbooboooboooobobbooboboboboobgobooooboobobobooboboobooboa
bobooooobooboobooooobbooboooooboboooboboooooooboooooboobooobooooon
gooboboobobooboooboooooooboooobooboooboobooooobbobooOoooboooobooboooo
gooobooboobobooboobooooobobbbooooobooboboOobooon

ubb0od oobOobbobooboooooooboobObooboOobOO0ooobOOooobooboonoo

Discretization of analog communication signals by noise addition

in reinforcement learning of communication

Katsunari SHIBATAT

T Dept. of Electrical & Electronic Engineering, Oita University, 700 Dannoharu, Oita 870-1192
E-mail: shibata@Qcc.oita-u.ac.jp

Abstract Towards the unified processing of symbols and patterns by neural networks, it was examined that
symbols emerge using neural networks that is trained only by reinforcement learning. A very simple communi-
cation-learning task was assumed, and some noise is added to the communication signals. After learning, as the
noise level during learning became larger, the communication signals were binarized more, and the system became
more tolerant of noise unless the noise level was too large. The receiver was also trying to interpret the signals as
binarized value. Furthermore, it was examined that recurrent neural networks promote the discretization.
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Fig.1 A simple one-way communication task.
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Fig.2 The architecture of each agent and the signal flow.
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Fig.3 The communication signals generated by the transmitter

as a function of the receiver’s location.
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Fig.4 The receiver’s motion command generated from the com-

munication signals as shown in Fig. 3 by the receiver as a

function of the relative distance.
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Fig.5 The motion command as a function of the communication

signals.
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Fig.6 (a)The degree of binarization according to the noise level.

(b)The noise tolerance according to the noise level in the

learning phase.
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Fig.7 Change of the degree of binarization.
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Fig.8 The degree of binarization when the recurrent neural net-

works are used.
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Fig.9 The output when recurrent neural network was used. The

degree of binarization is 0.92, 0.57, 0.91, 0.94 for each of
(a), (b), (¢), (d) respectively.
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Fig.10 The motion command as a function of the two communi-

cation signals when the RNN was used.
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