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An Integrated Robot System with a Geometric
Environment Model and Manipulation Skills

Tsutomu HASEGAWA Takashi SUEHIRO Kunikatsu TAKASE

This paper describes a model-based robot system. This system was developed to replace and improve
The key concept of
The model

An interac-

upon the conventional robot control scheme of teaching-by-showing and replay.
this system consists of the combination of manipulation skills with an environment model.
provides the geometric structure and physical properties of the objects in the environment.
tive geometric modeling system has been developed to generate accurate model through a good man-
machine interface. The manipulation skills enable reliable task execution in the presence of unavoida-
ble errors and uncertainties. Using the ETA-3 direct-drive manipulator, skills are implemented within
the hybrid (position/velocity/torque) control scheme and are incorporated with sensing procedures to

detect the state to be achieved. disassembly of a valve has been successfuly achieved by using this

system.

Key Words : Environment model, Manipulation skill, Model-based system, Uncertainty
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(defun apply-wrench ()
(move-base)
(pick_up_w "wrench)
(move (position-of ‘via-point))
(move (wrench-approach-position-of 'boltl)
(touch "x 2.0 0.5 0.1)
(press "x 3.0)
(press "y 0.0 1.0)
(unix:sleep 1)
(insert "z 'y -0.05 ~50.0 1.0)
(twist "z 0.0 0.5)
(tilt "z -1)
(tilt "z 1)
(unix:sleep 2)
(comp-pos 1.0)
(comp-ori 1.0)
(tilt "z 60)
(move (m¥ (read_frm) (trans-x -50)))
(replace "wrench)
(move-base)
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Fig. 10 Program for unfastening a blot with
a wrench
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Fig. 17 Wrench seated on bolt
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