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Optimal Motion Control for Image—Based Visual Servoing

by Decoupling Translation and Rotation

Rui Ishiyama*!

and Koichiro Deguchi

*1%2

Image-based visual servoing interprets image change directly to camera motion, and control the position and pose

of a robot mounting a camera. It does not need 3D object models and is robust for image reading errors and noise.

However, because its strategy is to simply minimize the differences between the goal image and the currently ob-

tained image, trajectory of the robot motion cannot be expected beforehand, and sometimes it results in largely

inefficient motion. This paper points out that this inefficient motion is caused by interferences of translating motion

and rotation of images. Then, we propose two algorithm to decouple them by using the Homography and the epipolar

condition held between the goal image and the current image, and to generate the optimal trajectory of the robot

motion to reach the goal position straightforwardly.
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Fig.1 Image-based visual servoing: Comparing the currently
obtained image and the given goal image, the camera
motion is controlled to minimize their difference to reach

at the goal position
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Fig. 3 Examples of the 3D trajectories of the camera motions
by the image-based visual servoing from some different
starting points, when true L values are always given an-
alytically. Objects were four points above the goal posi-
tion
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Fig.4 The image flows generated by the camera translation and

rotation
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Fig.5 Difference of parallax generated by camera rotation and

translation
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Fig.7 Experimental results for controls using Homography ma-
trices. Trajectories from many points are shown, which
were reached straightforwardly in spite of perturbation
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Fig.9 The epipolar conditionbetween two images. The epipole
gives the direction of translation
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Fig.15 Motion of the robot controlled by the conventional
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