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Passivity-based Control of Dynamic Visual Feedback Systems
with Movable Camera Configuration

Toshiyuki Murao*, Member, Hiroyuki Kawai**, Non-member, Masayuki Fujita***, Non-member

This paper deals with control of dynamic visual feedback systems with a movable camera configuration.
This configuration consists of a robot manipulator and a camera that is attached to the end-effector of an-
other robot manipulator. This system which can be interpreted the dynamic visual feedback system with
an eye-in-hand configuration and a fixed camera one as a special case, can enlarge the field of view. Firstly
the dynamic visual feedback system with an eye-to-hand configuration is given with the fundamental repre-
sentation of a relative rigid body motion. Secondly we construct the dynamic visual feedback system with a
movable camera configuration by combining the camera control error system. Next, we derive the passivity of
the dynamic visual feedback system. Based on the passivity, stability and Ls-gain performance analysis are
discussed. Finally the validity of the proposed control law can be confirmed by comparing the experimental

results.

oooooo00ooooo0O0O0000ooO0O00000000O0O0O000000000000L 0000000

Keywords: Visual feedback control, Manipulator dynamics, Passivity, Lyapunov stability, L2-gain performance anal-

ysis

1. 0000

goboooooooooboocoooobobocooooboooon
cobooooobooooboooobobooooooobooooon
coboooobooooboooobooooooOoooooon
cboooooooobooboooooobooooooOoobooObooo
toboooooooooooboboOoboooooooooon
cobooooboooobooooboooooobooooonn

*000000000 DooOoooo
0 140-0011 0OOOOOCOOODO 1-10-40
School of Industrial Technology, Advanced Institute of Indus-
trial Technology
1-10-40 Higashi-Ohi Shinagawa-ku, Tokyo 140-0011
*O0O0oooo ooo
0921801 OO0OOOOOOOOOODOO 71
College of Engineering, Kanazawa Institute of Technology
7-1 Ohgigaoka Nonoichi, Ishikawa 921-8501
=*000000 O0oooooooo
0 152-8550 OOO0ODOOOO0O 2-12-1
Graduate School of Science and Engineering, Tokyo Institute
of Technology
2-12—-1 Ookayama Meguro-ku, Tokyo 152-8550

000 CO1280 2002008 O

0000000000000 Eye-in-Hand OOO OO OO
0000000000 ooU0oooooooooogmweg
OO00O0Eye-in-Hand 00 0000000000000
coooooboooobooooboooooobooooonn
cobooooooooboocoooooooooooooo
coooooboooobooooooobooooooogo
O0000000O00Eye-in-Hand 0000000000
cooooobooboooooooocooooooobooobood
Eye-in-Hand 00 0000000000000 O0OOOO
00000000000000 ®0Eye-in-Hand 0000
oooUooUooooUoooo®wDooOooOooOoooooo
O00oo0oUooooUuooouooouoooo® oo
ooooooood
goboooooooooooboooooboooooooon
cooOboooooboobooooooooooboooooooo
0000000000000 000 Eye-to-Hand OO0
00000 (00000000000 OooDoOooDoOo)oo
cooooooooooooobboooobooooogoo
cobooooooooboooobooooooonooooo
000000 Eyeto-Hand 0000000000000



Work
Manipulator

Xy
World Frame

Fig.1. Visual feedback system with a
movable camera configuration
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