AN EP7A  6(2) 105~112, 2000 i L. H. E, 6(2) 105~112, 2000

ZXo| ot »54 AHE Al

Rl

=,
.L?‘J
&l
ol
1%
=
Lo

71 A &8kt

Basic Study for the Development of Teat Cup Handling

System Operated by a Robot

Lee Young-Jin and Chang Dong-il
Dept. of Agricuitural Machinery Engineering, Chungnam National University
Daejeon, Korea 305-764

Summary

The objective of this study was to determine the teat locations and to develop a teat cup
handling system operated by a robot.
The results of this study were summarized as follows:

1. The teat cup attaching and detaching operation system developed in this study consists of a
control computer, a five-dimensional robot{PERFORMER-MK2), a DC servo gripper, a robot
controller, two CCD-cameras (WV-vp410), an image grabber board (DT3153), a model cow,
and a teat cup unit.

2. The coordinates of teat locations were measured by a stereo image processing unit. The error
ranges of teats coordinates measured were (x, y, z) = (0.83, 195, 0.81) mm. When those
were transferred into the Robot Coordinate System(RCS) coordinate, the total error ranges
measured were x = 0.9 mm, y = 2.0 mm, z = 0.9 mm.

3. The rates of success of teat cup attaching and detaching operation by a robot system were
91.5% on average; the operation time needed were 27.8 sec. Total working hours for the teat
cup handling including image processing were 86.1 sec.

(Key words : Teat location, Teat cup, Robot, Image processing, Working hours)
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Fig. 1. Schematic diagram of a milking robot systems.
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Fig. 2 Results of test measurement for time and cow positions.
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¢. Image morphological operation

Fig. 3. Procedures of image processing.
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Table 1. The results of measuring RCS

Test coordinate(cm) .. Real coordinate(cm) Error(mm)
¥, 2)° Position ®, v, 2) " ; "
0.01, —699.95, 268.57 Pl 0.00, —700.23, 268.62 0.1 2.9 0.5
41.54, —694.98, 267.53 P2 41.58, —695.13, 267.32 0.4 1.5 2.1
46.59, —663.84, 257.38 P3 46.80, —663.92, 257.37 2.1 0.8 0.1
7.14, —685.07 243.11% P4 7.14, —685.33, 243.10 6.0 26 0.1
0.47, —699.34, 267.43 P5 0.13, —699.46, 26745 34 1.2 0.2
43.89, 674.12, 266.70 P6 43.89, 674.36, 266.85 0.0 24 1.5
45.47, 662.75, 256.97 P? 48.55, 66298, 257.21 0.8 23 24
9.76, —679.74, 243.11 P8 0.75, —679.51, 243.09 0.1 2.3 0.2
Table 2. The results of succession ratio of teat cup attached by milking robot
Positicn A(15%) B(15%) C(50%) D(20%) SUM(100%)
Pl 15 15 50 20 100
P2 15 15 46 20 96
P3 15 15 43 18 91
P4 15 15 49 20 99
P5 15 14 45 20 94
P6 15 13 41 13 82
P7 15 12 39 12 78
P8 15 15 46 i6 92
2 15 14.25 44.88 17.38 91.5
Where, A = Accuracy of teat cowp fitting up.
B = Accuracy of moving route.
C = Accuracy of teat coup removal.
D = Accuracy of teat coup positioning.
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