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1. Construct the directly combined state space  °S and,

define the kernel state of i-th modulefor all i

a’cA

R(s,a) < (1 — @)R(s,a) + a(r — p+ max R(s",a’)),

each subtask

Action value of
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(Sva/) _p)7 (5)

—max R
a’eA

(s,d)

r+ max R
a’eA

p— p+06(

is

State space of sub-task T;

CS ;
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(a) Simple navigation
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Fig.4 The task of shooting a ball into the goal with

a keeper robot
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Table 1 Average performance over 10 runs measured

| previous previous

work 1 work 2

success of shooting (%) 36.1 60.8
e oating 172.3 128.3
mean steDs 231.2 5048.5
learning time R 480.4

## of relearning-states K 11132

[ [[ modular (Q) [ modular (R)

success of shooting (%) 57.3 58.4
e oating 138.6 139.4
mean steps . 3624.8 3982.0
learning time 128.9 143.5

7# of relearning-states 395 403

1.2 T T
hidden state —
the robot succeeds in kicking the ball -
1r the robot fails to kick the ball -~ 1
08+ | by T
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Fig.5 Transition of action value of hidden states de-
tected by AR model enhanced by AIC
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