Joooobbggoobbobugoobobbod
g oo oo o

yul@er.ams.eng.osaka-u.ac.jp
0000 00OO0bO0O oooobooboooo
gses0000oooog 2-1

ubobooooooobooboobobobooooooboobobobOobobooboooon
goboOooooooboooboooooooobooobooooobooooooooboooobn
ooboooboboooboboooboooboobooooboooooooooooooooboooooobn
gobooooooboobooooooooobooooboobboobboooooooooooo
obooboobooooboooboooobooobooboboooooobooooooobooobo
gobooooboooooooboooooobooooooOoooboooobooooooooobn
ooboooboooobobooobooboboobobooobbooooooboobooooobo
oood

gboobOobooooboooobooobooonoo

Imitation by reconstruction of demonstrator’s view
based on stereo epipolar constraint
Yuichiro Yoshikawa, Minoru Asada

Department of Adaptive Machine Systems
Osaka University, 2-1, Yamadaoka, Suita, Osaka 565-0821, Japan

We regard the cognitive development process for robots as the one from non-verbal communi-
cation to verbal one through the various interactions with human beings. As the first step of
the fundamnetal study for such a process, this paper presents a method of imitation learning
by observation towards motion understanding. The method consists of a desired trajectory
generator which utilizes the stereo epipolar constaraint to map the observed motion into its
own motion trajectory on its stereo image planes, and the adaptive visual servoing which
produces the motion to follow the generated trajectory. The expeimental results and future

work are given.

imitation learning, stereo epipolar constraint, cognitive developmental robotics
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Fig.1 An outline of an imitation. [I¢,;]([D.])

means self-observing view of imitator(demonstrator).

. : :
[ISemon] means view of observing demonstrator.
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Fig.2 a mapping based on stereo epipolar con-

straints



3.2 DOOOoOOooOoOOd

2000000000000000000000
000000000000 8000000 DO0O0
00000000000 00000000 00O
000D0000000D00000D00000 (Fig3)
00000000000 D000000D0000DO
0000000 2000000000 [,y 000
000000 %, 00000 [70

epipole

\\\\
\

\

epipole ) .
image(i] image []]

Fig.3 Method of estimating epipolar constraint,

based on mimizing Euclidean distance between a

image point and corresponding epipolar line.
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Fig.4 Outline of method for generating desired tra-
jctory.
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Mapped trajectory

Fig.5 Mapping observed trajectory([Ijemon]) on

learner’s image of self-observing([ILel f]).
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Fig.6 a setup of experiment
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Table 1 residuals of estimating F matrix

average | standard deviatioin
'F1 | 0.000203 0.000269
"F';, | 0.000219 0.000347
'Fr | 0.000216 0.000313
"Fr | 0.000229 0.000412
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Fig.7 observed trajectories in the view of [1] and [r],
translated trajectories(d) and true trajectories(O )
in the view of [L] and [R]
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Fig.8 Comparing trajectories. “realized” is real-
ized imitation, “true” is true imitaiton, and “to be

imitated” is generated desired trajectory.



