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Vision-Guided Swaying Controller for Legged Robots by Visual Servoing

Koh HOSODA*!, Mitsuhiko KAMADO*? and Minoru ASADA*!

This paper describes a vision-based servoing control scheme for legged robots to achieve a swaying task utilizing a

visual servoing technique. According to the controller, motions of the legs are not pre-programmed by analyzing the

kinematics/dynamics of the system, but are generated by the servoing scheme reactively. The proposed scheme is a

hybrid one consisting of a controller to keep the distances between feet constant (a stance servoing controller), and

a visual servoing controller. Some experimental results are shown to demonstrate the effectiveness of the proposed

scheme.
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Fig.1 A legged robot with cameras gazes at a visual target
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Fig.5 A realized horizontal swaying motion

July, 1999



gooooboooooooooooboooooooo 753

3. O O

000D000000000000000000000000
000000000000000000000000000
000

3.1 0000

Fig.20 00000000000 000 TITAN-VIIL 8]0
000000000000000030000004000 12
000000000000000200000 CCDOON (O
O0O0EVI-330)00.1m]0000000000000000
00000 256[pixel] x 256[pixell 000000000000
000000(@MO0O0)00000 (Fig.300)0000000
0000000000000000000000000000
00000600000000000000=20y000000
00000000000000000«00001200000
00000D00000000000000000000000
0000000000000000000000000000
00000MS-DOSODOCODODODOOO0ODO0D0O0
0000033ms]00000000000000000000
0000000000000000 (Fig.500)000000
0000000000000 1.0m0000000000

3.2 0000

3.2.1 000000

000000000000000000000000000
000D000000000000000003.5s0000
0.07m]00000003500000.07m000000 2
0000000000000000000000000000
00000200 Fig.500000000000000000
0000000000000000000000000000
0000000000000 || z—=4|/0 Fig.40 00000
0000000000000000000000000000
0000000000000000000000000000
000000000000000

4. O 0O 0O DO

gboooboooobooobooooooboobooooboo

ooooo0ooDoi170s50

—149—

oooooooooooooooboobooooooooobooboo
goooooobobooooooooOoOoOooOoOoOoboOoooaon
goooooooooooooooooooooobobooooo
goooooooooooooooooooooobooooo
gooooooooooooobooOooooooobooOooo
gooooooooooooooobooooooobooooo
gooooooooooooooooooooooboboooo
goooooooooboOoOooooooooooobooooo
oooooooooooooobooooooooboobooooo
gooooooooooooobooooooooobooooo
goooooooooooooooooooooobobooooo
0dbotoooooooooooooooooooooooooo
gooooooooooooobooOooooooobooOooo
gooooooooooooooooooo

000000000000 000000O0(Cooo 26600
00000)0D0D00Oo972451020 000000000000
ooooooooogono

o o o 0O

[1] E. Krotkov and R. Hoffman. Terrain mapping for a walking
planetary rover. IEEE Tras. on Robotics and Automation,
Vol. 10, No. 6, pp. 728-739, 1994.

[2] M. Inaba, F. Kanehiro, S. Kagami, and H Inoue. Two-armed
bipedal robot that can walk, roll over and stand up. In Proc.
of the 1995 IEEE/RSJ Int. Conf. on Intelligent Robots and
Systems, pp. 297-302, 1995.

[3] D. J. Pack. Perception-based control for a quadruped walking
robot. In Proc. of IEEE Int. Conf. on Robotics and Automa-
tion, pp. 2994-3001, 1996.

[4] P. 1. Corke. Visual control of robot manipulators — a review.
In Visual Servoing, pp. 1-31. World Scientific, 1993.

[5] H. Adachi, N. Koyachi, T. Arai, and K. Nishimura. Control of
a manipulator mounted on a quadruped. In Proc. of the 1996
IEEE/RSJ Int. Conf. on Intelligent Robots and Systems, pp.
883-888, 1996.

[6] O0,0.0000000000000O00O0OOOO0OOOOO0
0o00oooo. ooooooooooooo, Vol 3, No. 10, pp.
326-334, 1990.

[7] OO0.00000000O0. 0000, 1988.

[8] K. Arikawa and S. Hirose. Development of quadruped walk-
ing robot TITAN-VIIIL. In Proc. of the 1996 IEEE/RSJ Int.
Conf. on Intelligent Robots and Systems, pp. 208-214, 1996.

19990 70



