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Relationship between Structure of Tasks and Past Experiences

on the Learning Algorithm with Episodic Memory Integration

YosHITO AoTAat and YOKO YAMAGUCHIH

The learning algorithm, which we proposed previously, showed proper selection of episodes
in tasks under the Partially Observable Markov Decision Process, POMDPs, especially in-
cluding uncertainness along the time axis. Moreover, it was shown that the agents utilized
past experiences for solving new tasks. But the relationship between structure of tasks and
past experiences was not clear. Here, we investigated the requirements for utilizing past
experiences to new tasks. It is also discussed that the learning process is highly similar to
“chunking”, which is observed in rat’s serial learning, and the agent’s chunking according to

the structure of each task could promote learning.

1. Oo0o0oano

gooobooooooooooooooooooon
goooooooooooooobooooooooo
00000000000000O0Y00000000
gooobobooooooooooooooooooo
UTOOOoooooooooooooooooooo
OoO00ooooooooprpPOMDPsDOOOOODOO
oooooOooooboooooboooooooo
goboooobooooboooooboooon

goooboooooooboooboobobooooooo
gooobobooodoooooooooooooooon
gooooooooooboooooooboooooan
O000AO 20000000 BOCOOOOOO
gobooooobooooooooooboooooooo

fO000o00ooOo0oOoooooooooo
International Graduate School of Social Sciences,
Yokohama National University

ff 00o00ooooooooooooo
Brain Science Institute, RIKEN

12

0b000000000000000000000000
000000000000000000OProfit sharing
OooUoo0o 2po000ooooooooooog
ooooooooooooooooooooooo
0000V 0000000000000000000
ooooobooooooboooboooooooooo
ooooooboooooboooo
goboooooooooooobooooooooo
ooooooooooooobooooooboooooo
goboooooooobooooooboboooooo
goooboobooooooobooboooooooo
ooboooooboooooboooooooooon
goooobooooooobooooooooon
goooboboooooooobooboooooooooo
oooooboooooooobooboooooboooobo
gooooboooooooobooboooooooooo
20000000000O0000O0O0CO0O0O0O0DOCOO
00000000000000000%000000
goooboooooobooooobobooooobo
gooooboooooooooboooooooooo



Vol. 48 No. SIG 6(TOM 17)

ooooooooog
00000000000 QOKeeping trial 0000
Resetting trial 00000000000 OOOCOOO
00000 2000000000000000000
O00D0000oooooOooooooooooog
000000000oooooooooooooog
000000ooooooooooooooon
Keepingtriall]l]l][ll]l]l]l]l]l)DDDDDD
O0D0O0OO00OResetting trial 0000000000
oo0ooO0oOoo0oOoooooooooooooood
O0o0oDO0o0ooooooooooooooooood
O0o0o0O0oUoooooooooooooooooog
000000000DoDO0o00ooooooooood
00000D0O000000oooooooooooog
000 200000000000000ooooag
0000000o0oooooooooooooon
0000000000000 000o0oooooog
ooo0oOoOooooooopoOoooooooooodg
00oo0oo0oooooooooooooooo
20000000000000O0DODDDODOODO 2
gooboOoOoOooooOoOoboosoobooooobo
oooooOoOoooOoDoDooD40000000000
O00D0000ooooDooooooooooood
JooooOOoO0O0s000000000DOOObDO
00o00ooooooooooooo

2. 00O0OOoOooO

21 0000
00000000 0OoY 00000000000
goboooobooooz2200000000000A0
goo
gboboooodooobooooboob100000
gooobooooooooooboooboooboooooo
0000000000000 O00 ABCABCABC:.--
goooobooooooobobooboooooooo
gooobobooooooobobooooboooooo
goooboooooooboooooobooooooon
goooooooooboboooooooood
O0000 pOMDPsOOOO0OOOOOOOOOO
goooobobooooooobooboooooobooooo
gobooooboooobobocoooooooooon
goboboooboooooooobooooooooo
goooooooooooooooooobocooooo
goooooooooooooboobooooooon
goooooooboo110o000ooooo1o0og
gooooboooooooooooboooooooo

gooooooooooooooooo 13

01 0D0o0obDOoooooooooo
J00D0000oUO0OoDAOBOCOOOUOO soOooOoOooOg
0000000000000000 AODBODCODOOOOO
O0o0oooooooboo0ooooooboOoOoooooooon
oooooooooooooobooooon

Fig.1 Cross maze task.

Agent goes back to the position S after the Agent
reach A, B, or C. Goal position changes between
A, B, and C under some rules. Agent must find out

not only Goal position but also such hidden rules.
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Fig.2 Example of the “Keeping trial” type.

Goal position changes as the repetition of AAB. Even the agent selects a

wrong pass at searching the second A, the task keeps its current order as

the second A. The agent must continue to search the second A.
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Fig.3 Example of the “Resetting trial” type.

Goal position changes as the repetition of AAB. When the agent selects a

wrong pass at searching the second A, the task reset its order to the first

A. The agent must search the first A again.
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Fig.4 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.6 Learning curves of Keeping trial type.
Solid lines show the periodic rule, and dotted lines
show the non-periodic rule. Black lines show tasks
with pre-learnig, and Gray lines show without pre-
learning.
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trial, was frequently selected also at the final task
after 9,000 trial.
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without pre-learning.
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Fig. 10 Learning curves of Resetting trial type.

Solid lines show the periodic rule, and dotted lines
show the non-periodic rule. Black lines show tasks
with pre-learnig, and Gray lines show without pre-
learning. First three period in the final task are
shown.
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Fig.12 Analysis for the periodicity of failed trials.
Black line shows Periodic rule without pre-learnig,
and Gray line shows Non-periodic rule without pre-
learning.
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