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A study on the rigid body placement task of
robot system based on the computer vision system
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ABSTRACT

This paper presents the development of estimation model and control method based on the new
computer vision. This proposed control method is accomplished using a sequential estimation
scheme that permits placement of the rigid body in each of the two-dimensional image planes of

monitoring cameras.

Estimation model with six parameters is developed based on a model that generalizes known

4-axis scara robot kinematics to accommodate unknown relative camera position and orientation,
etc. Based on the estimated parameters, depending on each camera the joint angle of robot is

estimated by the iteration method.

The method is tested experimentally in two

ways, the estimation model test and a

three-dimensional rigid body placement task. Three results show that control scheme used is
precise and robust. This feature can open the door to a range of application of multi-axis robot

such as assembly and welding.
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Fig.l 4-Axis SCARA robot
Table 1. Link parameters of four-axis robot

Zi-1 ai-1 di &i
1 0 0 449 81
2 0 350 0 62
3 180 260 d3 0
I a -180 0 -246 64
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Fig. 4 Comparison of actual measurement and
estimation model’s fit in camera 1
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Table 2. Estimated joint angles according to increase

of Measurement date.

Joint Real Estimation Angle
Angle | Angle | Step 4 | Step 6 | Step 7 | Step 9

61 | 4900 | 51038 | 50410 | 49910 | 49.415
62 | 5100 | -54.257 | -53.415 | -52.685 | -51.918
ds 6600 | 70.001 | 68.491 | 67277 | 66.124
0, -400 | -5.038| -4.434| -4280| -4.309

Table 3. Estimated cue position values according to
increase of measurerment data.

Real Estimation Value

Value | Step 4 | Step 6 | Step 7 | Step 9
Fx [518.716]510.341 | 512.923 | 515.062 | 518.260
1 Fy |294.231|295.699 | 294.494 | 293.783 | 293.186
Fz ]162.000]157.909 | 159.509 | 160.723 | 161.876
Fx | 468.990 | 460.857 | 463.344 | 465.441 | 468.613
2 Fy |299.458 ) 302.863 | 300.968 | 299.925 | 299.117
Fz |162.000|157.909 | 159.509 | 160.723 | 161.876
Fx |468.990 | 460.857 | 463.344 | 465.441 | 468.613
3 Fy |[299.458 | 302.863 | 300.968 | 299.925 | 299.117
Fz |112.000|107.909 | 109.509 | 110.723 } 111.876
Fx (518716 (510.341 | 512.923 { 515.062 | 518.260
4 Fy |294.231 295699 | 294.494 | 293.783 | 293.186
Fz [112.000|107.909 | 109.509 | 110.723 | 111.876

Cue #|Coord.
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