=R i FZALFTHE A A13R A8Z (1996 8Y)
Journal of the Korean Society of Precision Engineering Vol. 13. No 8. AUGUST. 19%.

0]

2 T2 19943 ZMi3tn T A7H|E Foietol SYE A7 el Zopel.

HI A AELS o] 3 ZRAILES] Hulj x| Aol #3 A+

g4, wERT

A Study on the Point Placement Task of Robot System Based
on the Vision System

Wan-Shik Jang®, Chang-gyou You**

ABSTRACT

This paper presents three-dimensional robot task using the vision control method. A minimum of two
cameras is required to place points on end effectors of n degree-of-freedom manipulators relative to other
bodies. This is accomplished using a sequential estimation scheme that permits placement of these points
in each of the two-dimensional image planes of monitoring cameras.

Estimation model is developed based on a model that generalizes known three-axis manipulator kinemat-
ics to accommodate unknown relative camera position and orientation, etc. This model uses six uncertain-
ty-of-view parameters estimated by the iteration method.

The method is tested experimentally in two ways :the estimation model test and a three-dimensional
point placement task. Three results show that control scheme used is precise and robust.

Key Words: Vision system (¥]AA)2#®), Estimation model (33 24), Parameter ("|/1*4*), Performance index
(3eA1%), Point placement (¥}, Orientation(:¥1)
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Table 2. Actual measurement data in three cameras

Camera 1 Camera 2 Camera 3
Sequence
X. Y. X Y. Xe Ye
1 0462966 | 0896423 | 0540788 | 0912409 | 0863521 | 0907
2 0463118 | 080643 | 0541246 | 0911814 | 0862911 | 0906064
3 0465102 | 0800243 | 0543535 | 0911997 | 086807 | 0903839
] 0460085 | 08874 | 0530800 | 0S7IO | O78G0M | OTEGIT2
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6 0546892 | 06381 | 05054 | 06914%5 § Q718100 | 0606706
7 0591449 | 056061 | 0563982 | 0598712 | 0BT | 05809%
8 0630065 | 051087 | 0590838 | 0524058 | 0684988 | 0508549
9 0676200 | 0436714 | 0626638 | 0442152 | 064 | 033023
10 0811 | 0247 | 069932 | 0318387 | 08640 | 029681
i 0799890 | 0250243 | 0768151 | 0218766 | 0.690i76 | 0271419
12 096173 | 0140436 | OB | 0150374 | 07877 | 0188278
13 0930204 | 0084507 | 0922771 | O0BISB | OBL | 00BI43
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Table 4. Sequence of six-parameter estimated for three cameras

Camera G v G G G G

00054% |-0.055481 | 0.251923 | 0.010362 |-0.237369 |-0.813433
0243306 1 0015121 |-0.06545 | 0004513 | 1524348 |-0.36%516
0477 | 022990 |-0061551 | 0.009125 | 154123 |-0.486041
0.237441 |-0.003016 | 0018318 |-0.010569 | 1.796123 |-0.042083
001129 |-0.000658 | 0.003501 | 1792869 |-0.314906
0016802 {-0.007174 1 0.008807 + 1TTTTT8 {~0.4153%4
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0007191 | 1549110 |-0.282801
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Camera 2

0.25004
0.2033% |-0.010415 | 0123626
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~mjeleal~ajo|(eallwiosie

Fig.6~Fig.8o1- = vy Eaolel7} SRR 714
Al B7ztel) whe} Table 4914 BolZ 2 2ol 22} @A
A4 Axg C gg At djuEole 24 o
¥ 34rde FEL 74 I +5352 Yehio], &
3 ARz 23R NdE oz Haas) gatd 3 &
ABe. z 2FolA BeFE Azo] WU Ed oy B4
o] A o|EAAL 70% FE BA o thriztel wt
tol4 Fivlgte 2e 248 dolg FHglo] A E
A1 BHARe) £BES JERAS BAZT o5
He) 70%9) =2H<d ARE A2 A (15)14 A
8 A%AS J B 323 A7 # 0.0008 olH o]y
Table 5914 HelZ 249 wpJEgold 347 6 g



394 - 37

Table 5. The sequence of estimated manipulator joint position 1.0
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