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Improvement and Verification of Hand-eye 3-D Visual Servoing Stability

*Wei Song (University of Fukui), Mamoru Minami (University of Fukui)

Abstract— This paper deals with visual servoing to a 3-D target object (6 degree of freedom). We propose
a motion-feedforward (MFF) method to improve visual recognition dynamics, by compensating the negative
effects on recognition from the disturbed hand-eye motion during visual servoing of the robot manipulator.
Step response experiment of visual servoing to a static object will be performed to show a good ability of
our visual servoing system, comparing with the other researches. Moreover, we will conduct an experiment
of visual servoing to a moving object that is fixed on a rotating mobile robot. It can be verified that the

stability of visual servoing system could be improved by these experiments.
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Table 1 Position-based and Image-based Visual Servoing

d kinematics | Merit Demerit
Position-based || using Can compensate the fictional motion More calculations. Influenced by camera
visual servoing of the target in camera frame generated | and robot calibration errors
by the hand-eye motion (MFF)
Image-based not robust to both camera and robot difficult to distinguish the fictional
visual servoing || using calibration error and real motion of the target in camera
frame, posing large recognition error
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Fig.2 Visual servo system of PA-10
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Fig.3 block diagram of the visual servoing system
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Fig.4 (a)Initial pose of PA10, (b)Desired pose of PA10
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Table 2 Review of Literature

Reference || Convergence time of step response

[5] about 9.9[s| when the desired
position is parallel to the image plane,
else, about 49.5[s].

6] in x,y, roll,pitch, yaw 30s,
in z position about 70s

7 about 60s.

8 about 150s.

9 is about 200s.
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Fig.5 Hand pose error of step response without MFF
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Fig.6 Hand pose error of step response by using MFF
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Fig.7 Visual servoing to a moving object
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