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View-based Imitation with Rotation Invariant Pan-Tilt Stereo Cameras

*Yoshiki TSUJI(Osaka Univercity), Yuichiro YOSHIKAWA (Osaka Univercity),
Minoru ASADA (Osaka Univercity), and Koh HOSODA (Osaka Univercity)

Abstract— In the previous work, the method for visual imitation by recovering the demonstrator’s view
based on the stereo epipolar constraint has been developed. The method is applied to the stationary pair of
the stereo cameras, therefore, the visual field is limited. This paper presents a method to extend the previous
work by adopting a pair of rotation invariant stereo cameras that has pan and tilt motions without changing
the optical center, therefore, the stereo epipolar equation does not change. The spherical projection is used
to represent the constraint. The experimental results are shown.
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Fig.1 Epipolar geometry between two image spheres.
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Fig.2 The mechanism of the view transformation
based on epipolar geometry.
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Fig.3 Demonstrator’s view recovery.
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Fig.4 The key idea of the method of the parameter
estimation.
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Fig.5 The learner and the demonstrator have iden-
tical manipulators as bodies.
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Fig.6 The pan-tilt camera.
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Fig.7 Experimental setup
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Fig.8 Learning curve : squared error of the mapping
from image plane to image sphere.

44 0O0O0OO0OO0OOOOOOOOOOOOOOOOO

oboboooooooooooboobobooooo
goooooboooooooboboooooooooooo
gbooooocooobooboboboooooogn
goboooooo3sbbooooo v9yooooooo
O0000O0000000000 Tab.1 ODODOOO
gboooooobooboboboboboooogn
gbooooooooboobobobooooobogn
gbooooooooboboboboooobooogn
gooobooooon

Table 1 The residuals in the estimation of the essen-
tial matrices in the real robot experiment.

essential matrices | residual of estimation
Lpp 1.1 x 1073
"Lop 8.2 x107*
IRop 1.0 x 1073
e D) 5.8 x 1074
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Fig.9 The trajectory recoverd by the view transfor-
mation and the true trajectory measured by the
designer in advance.
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