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Development of a Robotic Milking Cluster System
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Summary

A Robotic milking cluster system with the manipulator for an automatic milking system was
designed and built for farmer to work easily and comfortably during milking processing. The
cluster system was composed of screws, cams and links for power tfransmission, DC motors, the
Quick Basic one-chip microprocessor, the wvision system for image processing, and tea-cups.
Software, written in Visual C+ and Quick Basic, combined the function of image capture, image
processing, milking cluster control, and control into one control. The unit was made to transfer
from four fixed points to four teats with four teat-cups.

Performance tests of the cluster unit, the fully integrated system, were conducted to attach and
detach the teat-cup on the teat of a artificial cow. The transfer programming provided for a
teat-cup milking loop during the system starts and comes back the original fixed point at the
manipulator of it for milking. It transferred the teat-cup with a success rate of more than 70%.
The average time it tock to perform the milking loop was about 20 seconds,
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Fig. 1. Picture of manipulator for the milking cluster unit.
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Fig. 2. A design of manipulator for milking cluster unit.
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Fig. 3. Operating flow-chart of the milking cluster unit.
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Fig. 4. Operating flow picture of the milking cluster unit.
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Table 1. Successful attachment rate and milking time of teat-cup

High Low
Position of teats (50cm from the bottom) | {(30cm from the bottom) Average
Front | Middle i Rear Front | Middle Rear
Successful Attachment
Rate(%) 70 70 70 80 80 70 73.3
Milking Time(sec) 21 20 20 19 19 20 19.8

ool Z2aPe RYRLI aHYHY e
BAEE 72 A2HE AEdT. o &
AdM 23719 EYPILE o[ R X
49 w7 AFEEE Pt 24 v
M FFA] i FHeuh A{FFTTA o
g S A7t ekkd Ao}t Wt o]E 1
Aol 34 HL HAse TYRLE ol Fa
WA FAYE Sk B8 22 AAY
zolof m& FREo|7t 2 trath o E
AL sty uidel| A Eeolrt 30cm, 50cm
AT 7HA HHe AHE dAs. wet
A #2621 H S fAAAM & A FHvich 103
HEAYEE 3te ARFH FAEE FHIHA
ok = ARG A ZAfAIel nhE HfA
g A Frkel HA gy REA ZFF
Ao F7dEe] 2ase AE 4 4w
o &3t

ol
=

A 0E

gge Aguge rlzs AeHe 4%
A8 FRANE 2HF AT Table 19}
ze ARE AAY. 9o EAN P
Aolo] e FAYTEL B2t 70%~80%2
= Aozt o, molAeld wg Pty
FTEZ F 10%] Ao]E HAh o= & @
FolN HA Mg Axwe) Ay @
A e EAz wado. £3 FH3H F
FH g0l $ASHA EF o)fE mezA

9 A% AFFY L2 NTHA F5

25 wE 9Y¥s g HoE VUL
g Age] o8 W) FAel Ul
4549 AFRZ ol wa ulg e
A% e olg7t @ ez wuHch w
B APARAAL HeAAE olgh Te
AH7t Ue Aew AR, FRYTE
¥ol7l A Ffde WEE nels
a7t A Holu

TP 13 Fao] 285 ABE FFo
A el #ALe] o 2029 o= Aol
o A AFAE 0% Yz Yoy
ac BAZ HAE g Aoz wedd,

2oy FA4FeY Beste AR
HNE A4 AR Bd0 229 9
AolEe glojor ke HAS ANT ek
WA b5 d se AANTE FaM 43
HFES FAAL B T oI, w Ao
5 §F5EE FRANE @ wEAY
a7t g Ao 4gdrh

o]
=
B
=

=
a3

2

2 d7e v U G €949 @
Aol AFaAd 285HE =FHE HL
gata, FIFHeRE 134 $HAMNEFE F
Astsl7) @ MAEAY Q72 FHEAF
o AgAse) AERE AT 2RAY A
29E A flste FEF AR 9GS
3 Zoh

L QA A28 g o] §3te Hdd =%

—118—



YEEe ngen,
Ehutch o)
4 9% 3
oz waw,

e

1. Brown, G.

Lee Ddae-Weon et al.

a8 A4 FRA
#59 fixel BAGO|
ENEEER ET
A= 5EFO
HameE Bl

i
ofl
o R

2. A{FERS FARH AR 0% o]
BHALE F 2022 Y
AA ZARAddelde 29 &3
L2 Ao|7t 5ie F AL A
FEAAZE A BA HA
Ao gddrh

O

—

K., and J. A. Throop. 1986.
Apple sorting with machine vision. Trans.
of ASAE, 17(1), ppl7-19.

. Frost, A. R,, T. T. Mottram, M. J. Street,

R. C. Hale, D. S. Spencer, and C. .
Alles. 1993. A Field of a Teatcup
Attachmene Robot for an  Automatic

Milking System. Journal of Agricultural
Engineering Research 55, 325-334,
. Sonck, B. R,

1995. The Milking Capacity of a Milking

~119-

. Devlaemink, R. M.

R E.

- TR, HEE—E,

and H. W. I. Donkers. 10

: Development of a Robotic Milking Cluster System

Robot. Journal of Agricultural Engineering
Research 62, 25-38.

1985, Vision systems
and robotics in food processing. ASAE
and SME, Proceedings of the Agri-Mation

I Conference & Exposition, 27~37.

. Groover, M. P., W. Mitchell, N. N. Roger,

and N. G. Odrey. 1986. Industrial robots :
Technology, programming and applications.
McGraw Hill.

1996. REHOK FRBOHR
FHEBE(2) - 2Ry by PO
DRBEERE. DERERMNEGEE, 58(1):
139-144.

EHEE. 1998, H
HFEAL AT LIS, D ERBEAMEELE
BEALF¥oE. RAERERNSEeE,
60(1):107-114.

T, R —F, BHEE. 199 B
BTS2 7 AOTIECE. BAR A
Bk 58(4):105-114.

EE B, W i 1995, BEEBICL B
AAAREBEOES. HEREBRWBEE,
57(2):13-20.

P =, WEE=. 1994, TBH oKy b
EEEEE. BERERABAT



