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Vision based position control of manipulator using an elitist genetic algorithm

J. H.Baek(Graduate school ,CNU), D. J. Kim(Graduate school ,CNU),C. D. Kee (Chonnam National Univ.)

ABSTRACT

A new approach to the task of aligning a robot using camera is presented in this paper. We apply an elitist GA to find
the joints angles of manipulator to reach target position instead of using nonlinear least error method. Since it employs
parallel search and have good performance in solving optimization problems. In order to improve convergence speed, the
floating coding method and geometry constraint conditions are used. Experiments are carried out to exhibit the
effectiveness of vision-based contro! using elitist genetic algorithm.
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Fig. 1 Flow chart of control method using GA
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Table 1 GA parameters

GA OH7{ H=% A
Popular size 100
Selection rate 0.8
Mutation rate 0.1
Elitist Yes
Coding Float coding
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X, Y, Z : Camera frame
X, ¥, z : Gripper frame
x,, y. - Image plane coordinate system

Y Image piane

Fig. 2 Camera model
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Fig.5 Experimental results of x, y, z error in world coord.
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position

Z7199x | Xm | 180 40 42 185
Ym | 177 180 288 285

194 Xm_ | 330 187 190 337
Ym | 339 344 457 452

29A Xm |} 404 262 269 414
Ym | 339 344 457 452

394 Xm | 437 292 300 448
Ym | 380 381 499 496

4 A Xm | 455 309 315 465
Ym [ 383 388 505 503

5 &@A Xm | 460 310 318 470
Ym | 380 385 500 500

EZEXYA [ Xt 465 316 321 474
Yt 375 380 498 495
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