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Fig.1 The architecture of the proposed method.
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Fig.2 The robot used for the experiment.
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Fig.3 The table in which three positions are defined.
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Fig.9 The four objects we used in the experiment:
Bell (left-top), Drum (right-top), Apple (left-
bottom), Orange (right-bottom).
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Table 1 The teacher ID added to each pattern data.
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Fig.10 The robot acquired the operator 1.
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Fig.11 The robot acquired the operator 2.
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Fig.12 The robot acquired the operator 3.
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Fig.13 The robot acquired the operator 4.
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Table 2 The four operators acquired by the robot in

the experiment 1.
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00000 [sec]O oooo0O (oooobo (ooooo

opl 18.680 At(0, A) - Ring(4)

op20 20.160 At(1, A) - Ring(5)

op30 23.930 At(2,0) | AL(2,C) | At(2, B)
Ring(4) | Ring(4)

op40 20.460 At(3,C) | AL(3,C) | At(3,B)
Ring(5) | Ring(5)

014 000 1000000000000D0O0ODO
Fig.14 The initial state (left) and the goal state
(right) for the task 1.
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Table 3 The result of planning for the task 1.

000 |wMOODOOOOOOOOOO
1 At(0, A), At(2,C)
opl
2 At(0, A), At(2,C), Ring(4)
op3
3 At(0, A), At(2, B)

Orange
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Fig.15 The initial state (left) and the goal state
(right) for the task 2.
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Table 4 The result of planning for the task 2.
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1 At(1, A), At(3,C)
op2
2 At(1, A), At(3,C), Ring(5)
op4
3 At(1, A), At(3, B)
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Fig.16 The robot finally achieved the goal state in the task 1.
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Fig.17 The robot finally achieved the goal state in the task 2.
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Fig. 18 The robot judged to be unable to solve the task 3.
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Fig.19 The robot acquired the operator 5.
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Fig.20 The robot acquired the operator 7.
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Fig.21 The robot acquired the operator 9.
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Table 5 The six operators acquired by the robot in
the experiment 2.
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Fig.22 The initial state (left) and the goal state
(right) for the task 4.
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Table 6 The result of planning for the task 4.
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Table 7 The evaluation of each plan.
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Fig.23 The robot finally achieved the goal state in the plan 1 for the task 4.
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Fig.24 The robot finally achieved the goal state in the plan 2 for the task 4.
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Fig.25 The robot didn’t finally achieve the goal state in the plan 3 for the task 4.
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Fig.26 The robot judged to be unable to solve the task 6.
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Fig.27 The robot finally achieved the goal state in the plan 1 for the task 3’.
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Table 8 The result of planning for the task 3'.
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