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Abstract: Many problems need to be solved before vision systems can actually be applied in industry, such as the
precision of the kinematics model of the robot control algorithm based on visual information, active compensation of
the camera’s focal length and orientation during the movement of the robot, and understanding the mapping of the
physical 3-D space into 2-D camera coordinates. An algorithm is proposed to enable robot to move actively even if the
relative positions between the camera and the robot is unknown. To solve the correction problem, this study proposes
vision system model with six camera parameters. To develop the robot vision control algorithm, the N-R and EKF
methods are applied to the vision system model. Finally, the position accuracy and processing time of the two
algorithms developed based based on the EKF and the N-R methods are compared experimentally by making the robot
perform slender bar placement task.
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Table 1 Comparison of the real values and estimated
values for moving target in x-y-z coordinates

Axis | «a;_j(degree) | a;_y(mm) | d;(mm) | 6O (degree)
1 0 0 387 6
2 0 400 0 6,
3 180 250 dy 0
4 -180 0 -41 0,

Fig. 1 Kinematic parameters and frame assignments for
SAMSUNG SM7 manipulator
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Newton Raphson method
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Fig. 2 Method of N-R
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Fig. 3 Method of the EKF
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Fig. 10 Experimental procedure of EKF method for fixed
slender bar target
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Fig. 11 For N-R method, comparison of the actual and
estimated vision system model values for each
camera
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Fig. 12 For EKF method, comparison of the actual and
estimated vision system model values for each
camera
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Table 2 Comparison of the real values and estimated
values for slender-bar target in joint coordinates

6 6, d; o,

Target

(degree) (degree) (mm) (degree)

Estimated

29.836 18.084 141.126 -12.511
value
Real

29.825 18.267 141.300 -15.000
value

Table 3 Comparison of the real values and estimated

values for slender-bar target in x-y-z
coordinates
e Processing
Target Fx(mm) | Fy(mm) | Fz(mm) rms .
(mm) time
Esti- | lcue | 526.810 | 367.277 | 148.474
mated 0.643
value | 2cue | 502.243 | 401.835 | 148.474
15ms
lcue | 525.575 | 367.239 | 148.300
Real
value | e | 502.425 | 402.761 | 148.300

Table 4 Comparison of the real values and estimated

values for slender-bar target in joint
coordinates
6 o, d; o,
Target
(degree) (degree) (mm) (degree)
Estimated
30.057 17.762 141.066 -14.191
value
Real
29.825 18.267 141.300 -15.000
value

Table 5 Comparison of the real values and estimated

values for slender-bar target in x-y-z
coordinates
e Processing
Target Fx(mm) | Fy(mm) | Fz(mm)| 'S .
(Il‘ll’l’l) time
Esti- | lcue | 525.819 | 367.951 | 148.534
mated 0.393
value | 2cue | 502.338 | 403.255 | 148.534
31ms
lcue | 525.575 | 367.239 | 148.300
Real
value | ) e | 502425 | 402761 | 148.300
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