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Learning of the situation-dependent predictor
for acquiring physical causality based on attention
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Physical causality, like object permanence, is one of the most important concepts that robots

working in our daily lives should have. The fundamental faculty enabling physical causality is

prediction of objects’ movements. If an object or the environment changes, the prediction should

cope with this change. We propose a situation-dependent predictor which can change prediction

depending on the object’s shape and the environment. In order for a robot to obtain the concepts

by itself, we propose an attention model with which a robot decides what to attend and when

to serch a new object.

This paper presents this situation-dependent predictor and shows that

the system can predict object’s flow depending on situation, and consequently robots acquires the

physical causality with the attention model.
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Fig.1 Model of situation-dependent predictor
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Fig.2 Situation of simulation

- i

(b) Prediction of object2

(a) Prediction of objectl

Fig.3 Difference of predictions on object’s form
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Fig.4 Situation of experiment
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Fig.5 Error rate of experiment

0000000000000000000 1(0 7(a)) 0000
0000000000000 20 7(b)) 0000000000
0000000 680000000000000000000
00000000 7()000200000000000000
0000000000000 350000 (0 7(d)00000
01000000000000000000000 40000
0(07e)000000000007(f)0400000000
0000000000000000000000000000
0000000000000000000000000000
000000 (0 7(g)000000000000000000
00000000000 (0 7(h)0
0000000000000000000000000000
0o0o00000o0o

3 ODUOO0OO0OOOoOOoOooon

3.1 0OOOOOOOOOo
ooobooobooooooobooboooboobooobooon
oooooboooooboooooooooobooooooo
booooboobooboooooooobooboooooon
00000000000 3000000000 BDoooon
ooodooboobooboooobooobooooobooono

(h) frame70

(g) frame60 (i) frame80

Fig.6 Predictions of horizontal motion

(a) Situationl (b) Situation2

time scale 5,
T display scale 10x10

—— average of all module

0.1

Error Rate

0

0 10 20 30 40 50 60
Flow [frame]

(c) Error rate of each flow

(d) Frame35 (e) Frame40

(f) Prediction before (g) Prediction of situ- (h) Prediction of situ-
learning ationl after learning  ationl after learning

Fig.7 Adding learning
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Fig.8 Attention function
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Fig.9 A prediction of horizontal motion
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Fig.10 Error rate of experiment with attention module
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