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Vision Based Position Control of a Robot Manipulator
Using an Elitist Genetic Algorithm

Kwang-Ho Park*, Dong -Joon Kim* , Seok-Ho Kee** and Chang-Doo Kee***

ABSTRACT

In this paper, we present a new approach based on an elitist genetic algorithm for the task of aligning the position of
a robot gripper using CCD cameras. The vision-based control scheme for the task of aligning the gripper with the desired
position is implemented by image information. The relationship between the camera space location and the robot joint
coordinates is estimated using a camera-space parameter model that generalizes known manipulator kinematics to
accommodate unknown relative camera position and orientation. To find the joint angles of a robot manipulator for
reaching the target position in the image space, we apply an elitist genetic algorithm instead of a nonlinear least square
error method. Since GA employs parallel search, it has good performance in solving optimization problems. In order to
improve convergence speed, the real coding method and geometry constraint conditions are used. Experiments are
carried out to exhibit the effectiveness of vision-based control using an elitist genetic algorithm with a real coding
method.

Key Words : Elitist genetic algorithm(@2]E 73 ¥¢12]F), Vision based control(8]H 7|4t Ajo]) | Camera
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Table 2 GA parameters
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Table 3 Error and position in each step

Step Gripper position {mm) m
X y z

Initial 500 0 830 137.48

1 515.97 51.06 783.83 68.54

2 531.42 74.75 763.98 34.33

3 554.24 92.86 755.10 9.75

4 550.10 96.57 751.78 3.86

5 548.33 98.40 750.34 2.20
Target 550 100 750
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