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This paper proposes a real-time robotic vision control scheme using the
weighting matrix to efficiently process the vision data obtained during robotic
movement to a target. This scheme is based on the vision system model that can
actively control the camera parameter and robotic position change over previous
studies. The vision control algorithm involves parameter estimation, joint angle
estimation, and weighting matrix models. To demonstrate the effectiveness of the
proposed control scheme, this study is divided into two parts: not applying the
weighting matrix and applying the weighting matrix to the vision data obtained
while the camera is moving towards the target. Finally, the position accuracy of
the two cases is compared by performing the slender bar placement task

Weighting matrix model experimentally.
Slender bar placement task
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Fig. 1 Link parameters and link frame assignment of 4 axis robot
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Experimental set-up
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Table 1 Emor according to weighting factors in initial stage

Weighing | Error | Weighing| Error | Weighing | Error
factor (mm) factor (mm) factor (mm)
P Robot system
- Intil — | 4.axis Fobot ‘ Samsug SM7 0.01 0.1043 0.11 0.0545 0.21 0.06
Host PC | - CPU : 28 Ghz <:> T 002 | 00916 | 0.12 0.054 022 | 0.0611
- RAM : 512 MB
Robot Controller| - f:rnvﬂ;usr 5203 series 0.03 0.0822 0.13 0.0539 0.23 0.0622
@ 0.04 0.075 0.14 0.0543 0.24 0.0633
0.05 0.0693 0.15 0.0546 0.25 0.0643
Vision system , 0.06 0.0649 0.16 0.0553 0.26 0.0653
- MATRO_X black-white metor2-MC4
Vision board | - Resolution : 640x480 0.07 0.0614 0.17 0.0561 0.27 0.0663
- Image level : 25§
- Ma"""“:'“ sampling rate:: 30MHz 0.08 0.0588 0.18 0.057 0.28 0.0672
[€CD camera |- SONY XC ES51 ] 0.09 0.0568 0.19 0.058 0.29 0.068
Fig. 8 Experimental schematic diagram 0.1 0.0553 0.2 0.059 03 0.0689
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Table 2 Error values of recent vision data in camera 1
(unit : pixel)

Method Cue Axis Error r.m.s Cavg
X 2.89
Without 1 v 4.03 1.568
weighting X 288 13688
matrix 2 1.169
Y 2.32
X -2.42
With 1 v 033 0.772
weighting X 0.12 0.5344
matrix 2 0.296
Y 0.93

6.3 9F2 2itH uiX| Zilel AE Zut
271 109A A ﬁlék 2o 7FeA ATE A8k ek
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Table 3 Error values of recent vision data in camera 2

(unit : pixel)
Method Cue Axis Error r.m.s €ave
X -2.11
Without 1 0.688
weighting Y -0.54
matrix ) X 11.65 1798 2.2084
Y -1.81 ’
With 1 i( (} 2210 0.385
w:mg?rt;lg ) X 073 [ s | 03154
Y 0.16 ’

Table 4 Error values of recent vision data in camera 3

(unit : pixel)
Method Cue Axis Error r.ms Cavg
' X -6.72 5138
Wl;f}l t A 07 . 3.7978
WweEl 1n; .
ng X 16.83
matrix 2 5457
Y 3.82
| X -1.17 0550
\Zﬁh Y 129 j 0.5105
weightin .
18 X 2139
matrix 2 0.470
Y 0.53
Table 5 Comparison of the joint angle
6 (0 |6 () |ds (mm)| &y (°)
Actual | 14.633 | 21 128.5 0
Without Estimated | 14.453 | 21.519 | 128.866| -0.188
weighting matrix | Error 0.18 | -0.519 | -0.366 | 0.188
With Estimated | 14.552 | 21.271 | 128.626| 0.089
weighting matrix | Error 0.081 | -0.271 | -0.126 | -0.089
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Table 6 Comparison of the actual and estimated values in
X-Y-Z coordinate without weighting matrix

(unit : mm)
Cue # | X-Y-Z | Actual |Estimated| Error | r.m.s Cavg
Fx | 613.186 | 612.65 | 0.536
1 Fy | 240401 | 240452 | -0.05 | 0.376
F; 152.5 | 152.134 | 0.365
0.384
Fx | 567247 | 566.678 | 0.569
2 Fy 252,996 | 252.925 | 0.071 | 0.393
1 152.5 | 152.134 | 0.365

Table 7 Comparison of the actual and estimated values in X-Y-Z

coordinate with weighting matrix (unit : mm)
Cue # | X-Y-Z | Actual |Estimated| Error | r.m.s €avg
Fx |613.186 | 613.008 | 0.178
1 Fy | 240.401 | 240.425 | -0.024 | 0.126
F; 1525 | 152374 | 0.125 0.151
Fx | 567.247 | 567.02 | 0.227
2 Fy [252.996| 252.84 | 0.155 | 0.175
Fz 1525 | 152374 | 0.125
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