
Creating metamemory by evolving artificial neural network with neuromodulation

Yusuke Yamato Reiji Suzuki Takaya Arita

Graduate School of Informatics, Nagoya University

Human have the ability to consciously aware of the presence or absence of their memory. This kind of the
ability called metamemory plays important roles in human cognition. We aim to evolve artificial neural networks
with neuromodulation, that have a metamemory function. Our constructive approach is based on the repetition of
evolutionary experiments, analysis of the evolved networks and refinement of the measure, so as to reducing the gap
between the functional properties of behavior and subjective reports of phenomenal experience. This paper reports
on the current state of the approach based on the evolutionary experiments with a delayed matching-to-sample
task.
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1: ( A).

Bit patterns
Accuracy

in forced tests

Accuracy

in chosen tests

(probability

of taking)

Accuracy

in declined tests

(probability

of declining)

00001 0.671 0.825 (0.756) 0.291 (0.244)

00010 0.667 0.825 (0.800) 0.172 (0.200)

00100 0.663 0.788 (0.753) 0.302 (0.247)

01000 0.689 0.809 (0.799) 0.287 (0.201)

10000 0.714 0.814 (0.787) 0.203 (0.213)

2: ( B).

Bit patterns
Accuracy

in forced tests

Accuracy

in chosen tests

(probability

of taking)

Accuracy

in declined tests

(probability

of declining)

00001 0.843 0.823 (1.0) – (0.0)

00010 0.840 0.835 (1.0) – (0.0)

00100 0.794 0.789 (1.0) – (0.0)

01000 0.448 0.729 (0.436) 0.294 (0.564)

10000 0.758 0.770 (1.0) – (0.0)
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