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Obstacle Avoidance of Manipulators Using Purposive Visual Control
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Minoru ASADA, Osaka University

This paper describes an adaptive visual servoing controller and a trajectory generator for
uncalibrated camera-manipulator systems to realize obstacle avoidance tasks. The estima-
tor does not need a priori knowledge on the kinematic structure nor parameters of the
camera-manipulator system, such as camera and link parameters. The controller consist-
s of feedforward and feedback terms to make the image features converge to the desired
trajectories, by using the estimated results. The trajectory generator utilizes the epipolar
constraint to generate the obstacle avoiding trajectory without any a priori knowledge of the
environment. An experimental result demonstrates the validity of the proposed schemes.
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Fig.1 A Robot system equipped with visual sensors.
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Fig.2 The block diagram of the proposed estimator and
visual servoing scheme.
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Fig.3 Trajectory generation algorithm to avoid obsta-
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Fig.4 Experimental equipment

Fig.5 The manipulator and an obstacle in image planes

(a) frame 1

(b) frame 2
Fig.6 Generated desired trajectories in image planes
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Fig.8 Error norm in image plane 2
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