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Method for generating Real Robot Motion based on Motor Imagery

Naoki OGINO, Keio University, 3-14-1, Hiyoshi, Kohoku-ku, Y okohama
Takashi MAENO, Keio University, 3-14-1, Hiyoshi, Kohoku-ku, Y okohama

A method for generating robot motion during an autonomous behavior based on motor imagery of humans proposed in our previous
paper is applied for a real robot. The procedure of the method is as follows: First, a robot controller obtains input and output values by
moving randomly in rea environment. Then weights of a neural network representing the interaction between the robot and the rea
environment is learned by a supervised learning method and back propagation method. Secondly, the robot trains a motion generator for
realizing a task by genetic algorithm (GA) in simulation using the model. The proposed method is applied for learning the motion of a
mobile robot having atwo DOF arm. As aresult, the motion pattern which is able to be used in rea environment is generated. It is confirmed
that the proposed method is effective for generating the autonomous motion of arobot.

Key Words Motion learning, Locomotion Robot, Neural Network, Genetic Algorithm, Motor Imagery

1 Fig. 1(c)
3.
31
Fig.2
2
(1) 1 2
32

@

2.
[ Moddl
@ —>| Controller Plant

+
Fig. 1 (8) Learning of environment model

Fig. 1(a)

Controller | Plant |

X
Motion generator

(b) Learning of mation by simulation using environment model

|->| Motion generator |—'| Controllerl—'| Plant }J

(c) Control of motion on real environment using learned motion
Fig. 1 Procedure of learning model and learning motion

Fig. 1(b)

H A S [No.03-4) BART 4 7 A « AH k=7 AHEHE 03 i#HHUHE 2003.5.23~25 EEEETH
2A1-3F-A8(1)



Link2 -02 o1 ® 01 / q2
'E =U.Ua
[ Link1 e oes [ /
©
= AN = |\ N /
Base (3 Topwew Tlmlng belt g 7
1. 9%0mm , g b\\kmp
motor N—x e
<
EE‘ Joint 2 X []
@l E Fig. 3 Motion at thetip of arm
NS
® 2 Joint 1 , 12 ]
E* /
362mm 166mm s 08 /
(b) Sideview (c) Front view 2 06
Fig. 2 Robot having two DOF arm § 04 5 /
£ 0
° 0.2 /r—!
0O 10 20 30 40
(NN) NN . time [s] -
NN NN Fig. 4 Change of cart position
Joint 1 2 ( (GA) NN
1 2) Jointl 2 ( 1 2 Jointl 2 Joint1 2 NN
( 1 2 Joint
12 ( 1 2
NN
NN GA BLX-a
12 12 05
05 20
NN 50 100
NN Fig. 2
NN Fig.
3 Fig4
NN Fig. 3
NN Fig. 4
12
1 0
NN NN
NN
33 4.
2
NN NN
NN NN Jointl 2
NN Joint1 2
NN
Joint 1 2
NN NN D
NN 38 10 650- 653(1999)
@)
NN
2002 1P1-A01 (2002)

2A1-3F-A8(2)

, Initial position






