2bAl 8 17(2) 93~100, 2011 J. Lives. Hous. & Env., 17(2) 93~100, 2011

o

Aol A2 AAE o] &3 FEAAN ] B 7] 2AT
5

The Basic Study of Position Recognition Cow-teats Used

Scanning Range Finder
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Major of Bio-industry Mechanical Engineering, Kongju Univ., Yesan, 340-702 Korea

Summary

This study was conducted to verify the applicability of robot milking system through acquisition
and analysis of model teat's position information using scanning range finder (SRF). Model teats,
same size and shape as real teats, were designed to analyze the properties according to the
material, distance error and angle error of the sensor. In addition, 2-dimensional distance
information of each teats was obtained at same time with 4 teat models and the result were as
follows.

1. In the case of the fingers on the experiment for selection of materials for teat model, the
distance error was from 4.3 mm to 1.3 mm, average was 2.8 mm as a minimum record. In the
case of rubber material, average distance error was 4.3 mm. So, this material was considered to
be a most suitable model.

2. The distance error was maximum at 100 mm distance. The more distance increased, the less
error increased up to 300 mm. Then the error increased after 300 mm and decreased again.

3. The maximum angle error of 10.1 mm was measured at 170°, in case of 70° the error was 0.2
mm as a minimum value. There was no specific tendency to error of angle.

4. In the 2-dimensional location error for 4 teat models, distance error was 3.8 mm as minimum
and 7.2 mm as maximum. The angle error was 1.2° as maximum. All of errors were included
within the accuracy of sensor, the robot milking system was considered to be applicable to
measure the distance of teats due to the measuring velocity of SRF and the hole size of teat-
cup.

(Key words : Model teat, Position recognition, Scanning range finder, Robot milking system)
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Table 1. Specification of scanning range finder (SRF)

Model No. UBG-04LX-F01

Power source 12 VDC+10%

Detection Range 20 to 5,600 mm, 240°

Accuracy Nominal Range 60 to 1,000 mm: =10 mm,
Angular Resolution 0.36° (360°/1,024 steps)

Light source Semiconductor laser diode (A=785 nm)
Scan Time 28 msec/scan
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Fig. 2. Model teats by materials.
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Fig. 3. Examination for selection material and error values of model teat.
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Table 2. Errors of model teat by materials
(unit: mm)
No .
> 1 2 3 4 5 6 7 8 9 10 | Max | Min Ave.
Materia
Rubber 60 10| 30|20 | 40| 40| 60 | 50| 60 | 6.0 | 6.0 1.0 4.3
Body 28 |13 |33 (33|28 |43|38|28|18 |18 | 43 1.3 2.8
EVA 65| 75|45 |55 |65 | 75|55 |85 ]75]95]| 95 45 6.9
Styrofoam | 6.5 | 85 | 85 | 85 | 55 | 65 | 65 | 75 | 75 | 65 | 85 55 7.2
3 Standard Distance: 300 mm.
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Table 3. Errors of distance and angle measured actuality and SRF

Axis(rgrizt)ance Actuality SRF Error
Teat No.
X v Distance Angle Distance Angle Distance Angle
(mm) () (mm) ) (mm) ()
1 0 600 600 90 596.2 89.6 3.8 0.4
2 50 750 751.6 86.2 744.4 86.1 7.2 0.1
3 150 750 764.8 78.4 758.8 78.4 6 0.0
4 200 600 632.4 70.2 627.6 71.4 4.8 1.2
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