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Study of visual servo-performance of robots based on task function

ZHANG Guo-liang, XIE Zhong-wu, WANG Jie, LIU Hong
(School of Mechatronics Engineering, Harbin Institute of Technology, Harbin Heilongjiang 150080, China))

Abstract: To study the visual servo-performance of a robot on a common theoretical basis, a generalized visual servo-
system model is proposed based on the task function method. The dynamic performance of the position-based visual
servoing(PBVS) and the image-based visual servoing(IBVS) in the Cartesian space and the image spaces are investigated
respectively based on this model. Simulation results show that both the PBVS method and the IBVS method are robust
to the camera calibration errors; and are comparable in stability and convergence. However, their dynamic performances
are greatly different. For the PBVS method, the shortest Cartesian trajectory can be achieved, but the camera field of view
may be lost because the corresponding image trajectories are not controlled. On the other hand, for the IBVS method, the
shortest image trajectory can be achieved, but the Cartesian trajectory will deviate from the shortest one due to the lack of
direct control in Cartesian space. Especially, when the servo system performs a large rotation with respect to the camera

frame, even the camera retreat may occur.
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Fig. 1 Relation of coordinate frame
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Fig.2 Model of visual servoing

% 1 RX60 DHA %%

Table 1 RX60 DH parameter
KW a/°) 6/(°) dimm a/mm
1 -90 0 0 0
2 0 -90 49 290
3 90 90 0 0
4 -90 0 310 0
5 90 0 0 0
6 0 0 65 0

A2 MpkAaxt FARALEY AL

Table 2 Pose of object respect to camera frame

WRIE IR %(m; rad)

1 (0,0,0.3; 0,0, 0)
(0.015, 0.015, 0.2;

0.001, 0.002, 0.0015)
(0.015, 0.015, 0.2;

0.001, 0.002, 0.0015)

HHEE A7 22 (m; rad)

(0.01, 0.01,0.3; 0,0, 0)
(-0.185, 0.045, 0.18;
0.001, 0.002, -0.552)
(-0.385,0.215, 0.18;
0.001, 0.002, -2.616)
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4.1.1 BBHLIFRE R Z W (Effect of camera cali-
bration error)
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Fig. 3 IBVS Visual servoing with camera calibration error
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Fig.4 PBVS Visual servoing with camera calibration error
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Fig. 6 Trajectory of 3D visual servoing in image space

within short range
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Fig. 7 Trajectory of 3D visual servoing in image space

within short range
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