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Development of an Android as a New Communication Media:
Natural Rhythmic Motion based on a Sinusoidal Wave

*Norio MARUBAYASHI (Osaka University), Takashi MINATO (Osaka University),
Hiroshi ISHIGURO (Osaka University)

Abstract— The humanlike appearance of android enables natural human-robot communication. Our re-
search purpose is to realize a new human presence media that gives the sense that a sentient individual is
present. It is, therefore, inevitable to study methods of generating natural motions in a multi-degree of
freedom android. The problem is not how to duplicate human motion, but how to generate motion that give
the impression of a person. In this paper, we mention several basic ideas of generating natural motion and
propose a method to generate the motion by tuning parameters of sinusoidal waves.
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Fig.1 Uncanny valley

Table 1 Degree of freedom

Degree of freedom
Eyes 5
Mouth 1
Neck 3
Arms 9x2
Torso 4
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Fig.2 Android “Repliee Q1”
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Fig.3 Examples of Perlin noise
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Fig.5 Example of generated motion2

00000000.000000000, Vol. 16, No. 8,
pp- 1131-1137, 1998.
ooooo,00poo,0000. Doooooooo
ooooooooooooooooooooooooog
0000000d0d.00oo0oooOooooooooogog
0o0ooggd, pp- 2P1-3F-C5, 2003.

J. K. Hodgins, J. F. O’Brien, and J. Tumblin. Percep-
tion of human motion with different geometric mod-
els. IEEE Transactions on Visualization and Com-
puter Graphics, Vol. 4, No. 4, pp. 307-316, 1998.

B. Bodenheimer, A. V. Shleyfman, and J. K. Hodgins.
The effects of noise on the perception of animated hu-
man running. In Proceedings of Eurographics Anima-
tion Workshop, pp. 53-63, 1999.
O000.00000000000000O0OOOoOgg
0000-00o0000ooooooOoUoooooooo
e-cosmic 00 00000- O0ODOOOOO, Vol. 2,
pp- 4-12, 2002.

[6() DOD.O0D000OO. Energy, Vol. 7, No. 4, pp. 33-35,
1970.

[7] S. Schaal and D. Sternad. Origins and violations of
the 2/3 power law in rhythmic 3d movements. Ezper-
imental Brain Research, Vol. 136, pp. 60-72, 2001.

[8] K. Perlin. Real time responsive animation with per-
sonality. IEFEE Transactions on Visualization and
Computer Graphics, Vol. 1, No. 1, pp. 5-15, 1995.

[9] T. Miyashita and H. Ishiguro. Natural behavior gen-
eration for humanoid robots. In Proceedings of IEEE
International Conference on Humanoid Robots, 2003.

[10) O0O0,0000.0000000DOOOOUDOOO
goo0obOopboOoo0. 0D 170Dh0D000ODO0ODOO
00, pp. 1D1-05, 2003.

[11] OO0O0O0D0.000O0D0. 000000000, Vol. 15,
No. 5, pp. 680-683, 1997.

[12] O0O0OO0,000. 0000000000000 O0OO
gooo-oobobooooooooob- ooooo
0000, Vol. 19, No. 4, pp. 510-517, 2001.

[13] 0000, S. Schaal. 0000000 DOOOOOO
gooooboooobO. boboooooog, Vol. 19,
No. 1, pp. 116-123, 2001.

[14] K. Perlin. An image synthesizer. Computer Graphics,
Vol. 19, No. 3, pp. 287-296, 1985.

[15] Ken perlin’s homepage.
http://mrl.nyu.edu/ perlin/experiments/fiend/.





