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An Algorithm for Solving Maze Tasks
with Episodic Memory Integration

YosHITO AoTAaT and YOKO YAMAGUCHI

Learning of a new law in a novel environment is known to be a difficult problem because
of interference of the old law. In an alternation maze task where goal position changes al-
ternatively in each trial, popular algorithms such as Profit sharing are not directly available
without some additional algorithm to avoid interference of past experiences. An autonomous
mechanism which decides start and end of behaviors is needed. In this research, we propose
a new learning algorithm using episodic memory integration based on successful and failed
experiences. We demonstrate that this algorithm enables learning of subsequently changing
goals by finding a hidden rule from previous experiences. It is also discussed that change of
tasks gives positive learning effect rather than negative effect, as accumulated experience.

0000000000 Alternation maze task? O

oooao

gooboooooooooooobooooooooon
O0oooooooopPOMDPsOOOOOOOOOOO
OoooY0POMDPsOO0000ONONOOOOOOO
goooobooooooooooooooooooo
goooooooooooooobboooooooon
goboooobOooobooobooobooooooooon
goooooOo0oODOOO0OO0O0O00000 POMDPs
gobooooooooboobooooooooboooon

gobooooooooooobooboobooo1o010
goooboooodobooooooobooooooa
goooooboooooooooooooooooon
gooooooboooooooooooboooooooo
oobooooood

fO000o00ooOo0oOoooooooooo

Graduate School
Yokohama National University

ff 00o00ooooooooooooo
Brain Science Institute, RIKEN

International of Social Science,

93

gbobooooooboooobooboobooo
1000010000000 0b0b0bObObObOObOO
gbooobooooboobooboooobooo
000000000000000000000o0g?®
gobooooboobobobooboboobooobooo
Jo0o0o0ob00obOOo0obobooboobooooo
Jo0o0o0OoobOobDooboooooooooooo
00000o0obO0o0obOobOoOobOoobOoobooo
00oO00OO00bOoDoOOobOOooDbOOoooooooo
00oO00OO00bOoDoOOobOOooDbOOoooooooo
gooog

Alternation maze task 0 POMDPsOOOOODO
gooooobobooO0ooooobbooooogooo
Jooooobobobbooooooooooooobo
goobboboo0oooooboobooooooooo
Jo0ooo0o00ooobooDoOobooobooobooo
Jo00t+t0o0o0ob00o0obo0oboobooboboo
00o00D0O0O0o00obOoOOoO0bOOoobOooobooo
00o0bOO000ooOoOOoOobobOoOooooOooooa



94 goooooooooooooooooo

x a

Goal V Goal

Start
01 0000000 Alternation maze task D O00O00O0O
jo0oo0oO0o0oo0ooO0ooo0oOoooooOoooo
Fig.1 Example of Alternation maze task.
Goal position changes alternatively in each trial.
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Fig.2 Network Structure.

S: sensory input part, H: store of episods, A: decision of success and fail,

P: episodic memory integration, and M: motion part.
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Fig.3 Learning algorithm.
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plan units.
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Fig.5 Example of the agent’s learning process.

A: actual behaviour of the agent. Red arrows show successful behaviour,

and a blue arrow shows failure behaviour.

B: connections between Action plan units which were made in the P layer.

The arrow “—” is excite connection, and the arrow

nection. Refer the section 2.5.
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Fig.7 Result of the comparative experiment in the T maze tasks.
Goal position is fixed at A until 200 trials, and B until 400 trials. It is
changed in the order AAB after 400 trials. Profit sharing showed large in-
terference after 200 trials and near the result of random behaviour after 400

trials, though the proposed model didn’t show such large interference.
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Fig.8 Learning curve of the T maze task: Agents showed
a little of interference after the pre-learning.
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Fig.9 Example of the P layer’s behaviour in the T maze tasks (1) and (2).

The vertical axis shows number of Action plan unit. A) is an example of

learning process without pre-learning. B is the process with pre-learning.
The 11th unit of B) corresponded the period of goal change AAB, but the
13th unit of A) showed long period like ABAABAABA.
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Fig.10 Enlarged figure around the 1750th step of Fig. 9 B.
Blue lozenges indicate Action plan units selected at each step. The agent’s
behaviour are also shown. Red arrows show successful behaviour, and blue

arrows show failure behaviour. The 11th Action plan unit was made by the

integration of three Action plan units as shown with gray arrows. Although
the 11th Action plan corresponds with the connection of 1, 7 and 2 Action

plan units, Action plan unit is made independently in order to adapt for

task’s change.
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Fig.11 Trials A, B and C of the cross maze task.

Main task: “AAABBCCCCBABCABCCABC” is
repeated. One period consists of 20 trials.
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Fig.14 Example of the P layer’s dynamics when the agent learned the cross maze

task.

Lozenges indicate Action plan units selected at each trial. The agent in-
creased the number of units, and narrowed candidates. Finally, the agent
solved the task as a combination of three Action plan units.
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