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Image-based Visual Servoing for Automatic Recharging
of Mobile Robot
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Abstract : This study deals with image-based visval servoing for automatic recharging of mobile robot. Because mobile robot
must be recharged periodically, it is necessary to detect and move to docking station. Generally, laser scanner is used for
detect of position of docking station. CCD Camera is also used for this purpose. In case of using cameras, the position-based
visual servoing method is widely used. But position-based visual servoing method requires the accurate calibration and it is
hard and complex work. Another method using cameras is image-based visual servoing. Recently, image based visual servoing
is widely used for robotic application. But it has a problem that cannot have linear trajectory in the 3-dimensional space.
Because of this weak point, image-based visual servoing has a limit for real application. In case of 2-dimensional movement
on the plane, it has also similar problem. In order to solve this problem, we point out the main reason of the problem of the
resolved rate control method that has been generally used in the image-based visual servoing and we propose an image-based

visual servoing method that can reduce the curved trajectory of mobile robot in the cartesian space.

Keywonrds : image-based visual servoing, mobile robot, recharging, image plane
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Fig. 1. The configuration of recharging system and mobile robot.
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Fig. 2. The relation between 3D space and image plane.
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Fig. 3. The coordinates of feature points on the image plane.
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Fig. 4. The error definition using the coordinates of feature points.
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Fig. 5. The relation between 3D coordinate and image plane.
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Left image plane trajectory
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Fig. 6. The trajectory on left image plane.
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Right image plane trajectory
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Fig. 7. The trajectory on right image plane.
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Fig. 8. The trajectory of robot in 3D space.
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Fig. 9. The definition of error on the image plane.
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Fig. 10. The left and right image at start position.
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Fig. 11. The left and right image at target position.
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Fig. 12. The trajectory of robot in 3D space(conventional method).
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Fig. 13. The trajectory of feature points on the image planes

I

(conventional method).



Journal of Control, Automation and Systems Engineering Vol. 13, No. 7, July 2007 669

3D trajectory
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Fig. 14. The trajectory of robot in 3D space(proposed method).
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Fig. 15. The trajectory of feature points on the image planes
(proposed method).
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