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Learning by Watching with Consideration of Dynamics of Learner
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In order to

estimate teachers dynamics information, robot should have self model to follow teacher’s

Koh HOSODA, Osaka University, HANDAI Frontier Research Center
Minoru ASADA, Osaka University, HANDAI Frontier Research Center
motion. Therefore definition of imitation should be considered dynamics of learner.
Key Words: learning by watching, estimation of dynamics, adaptive control
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Takashi TAKUMA, Osaka University, 2-1, Yamadaoka, Suita, Osaka
In this paper, the definition of imitation is proposed. One of the principal effect of imitation

is that learner can acquire dynamical information of teacher, e.g. his torque pattern, by
following kinematic information, e.g. his trajectory of motion watched by learner. Therefore

it is important to choose the proper control low considering dynamics of robot as learner

although dynamics of robot is not referred in many research on imitation.
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u =H(q)da + C(dq,q)da + G(q) — Kpe — Kgé (3)
000 qqu000000000e=q-qq000000
K, Ks0OODODODOOOOOOOO0OoO00O000000o

Fig.1 Robot arm with 2DOF joint
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¢1 = lgimi +lima

p2 = Il+mllg%+l%m2 (5)

¢3 = lgome

¢1 = I+ molg}
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k1 = —1152¢2(d1a + ¢ra) — 11.52¢1¢14a

+ 9512 + 201 C1G1a + 11CaG2q (7)
ko = 11Cad1a + 11S2¢1414 + 9512 '
S; = sin(qi), Sij = sin(qi + q]‘)
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Fig.2 Teacher’s demonstration (left : torque pattern,
right : trajectory of joints)
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Fig.3 Torque pattern by adaptive control (left) and pa-
rameters (right)
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