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A Robotic Manipulator of a Cow Milking System
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<Fig. 1> Working area of the cartesian manipulator

<Fig. 2> Picture of the manipulator
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<Table 1> Motor torque for required torque and screw

Jorque Weight Acceleration Required torque Motor torque for screw
Axis (kg) (m/s?) (N- com) (N-cm)

X 29 1 24.29 2.298

Y 39 ! 32.66 3.089

z 26 1 235.17 22.25
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<Fig. 3> The gripper for attaching <Fig. 4> Picture of teat-cup attachment

teat-cups to a manipulator. system
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Table 2. Communication protocol
Order ‘ PROTOCOL SIZE

1 Start command 1byte

2 Address 1byte

3 Command 1byte

4 Speed data 3byte

5 How long time 4dbyte

6 Up or down 1byte

7 End command 1byte
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<Fig. 6> Computer program for data
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woitel A ARG U EdolEe H5e AFE/ Aol 2N AGHEE £
A oA AEes Sk wWE oxE HFEr] A8 EFHel 15%, 45%. 80%9!
7.5cm/s, 225cm/s, 40.0cm/se 371A1 e £x 2 AASYoer. F HA A4z 290t
el 9 an 4 & de 94z g 34 AUk Zze FEe 9o
ols & 9/l YTE 108 Wy A gom FEAF ¥ FHAE 4% a5
8 gRAE F rA Ozr—g— 245 Roz 4YUAS Ao
<Table 3> Experimental design
wer rate 15%(7.5cm/s) 45%(22.5cm/s) 80%(40.0cm/s)
Point (1) (2) (3)
A Point 1-A 2-A 3-A
B Point 1-B 2-B 3-B
C Point 1-C 2-C 3-C
3. 4% 2 @
Booadqto A8 RE & 15%, 45%, 80% 371X £# 3 oo 3xHE Al 103
Agatel 7 %o A E 108 FARAT LAZHS 7 A%t FVE 006mmul &
MUl AYH =g AHgstel YA
<Table 4> Minimum, maximum and average error value of each axis (unit : mm)
Axis Error Minimum Maximum Average
X 0.00 125 0.72
Y 0.00 0.95 0.40
Z 0.00 0.50 0.15
<Table 5> Error value by repetition (unit @ mm)
~Test Al 2A|3Aa|1B|2B|3B|1C|2cC | 3C|Aver
Axis .
X-error 045 { 070 | 045 | 045 | 040 | 050 | 055 | 050 | 040 | 048
Y -error 025 | 005 | 035 | 005 | 015 | 020 | 010 | 030 | 035 | 0.20
Z-error 0051 010 | 010 | 040 | 015 | 005 | 0.10 | 045 | 035 | 0.19
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<Table 6> Error value by power rate (unit

© mm)
ower rate 15% 45% 30%
Axis (7.5cm/s) (22.5cm/s) (40.0cm/s)
X 0.40 0.88 1.03
Y 0.25 0.47 0.50
Z 0.15 0.16 0.13
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