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Summary

Automated dairy management systems (DMS) for cattle herd on commercial farms and complexes of yard housing now are
an integral part of the "know-how" of milk production technology. All known DMSs use radio-frequency (RF) or infra-red
(IR) method of animal identification. In development of the software of automated workplace of a livestock specialist at
DMSthe relative density of functions of data exchange with the technological equipment makes 40-50 %. By virtue of close
communication with the system of automation of milking created on the basis of concrete means of automatics and high
labor input of the development it has information compatibility only with strictly certain set of the equipment of milking
automation. Thus its information functions regarding management of dairy (reports, statistics, registration of all kinds) do
not depend on the external equipment and as a whole coincide for DMS-IR and DMS-RF. Thereby, it is reasonable to make
the comparison of functionalities of DMS mainly with reference to the features basic means of automatics being used.
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TEXHUKO-5KOHOMMUYECKOE CPABHEHHUE CUCTEM YIIPABJIEHUS CTAIOM KPC
HA BA3E PAJIMOYACTOTHOU U THPPAKPACHOU HAEHTHO®UKAIIUU

Pesrome

Asmomamusuposannvie cucmemst ynpagienus cmadom (CYC) KPC na MOIOUHO-MOBAPHBIX (hepmax U KOMIAEKCAX
06eCcnpussI3HO20 CO0ePIAHCAHUS 6 HACTNOAUjee BPEMSL SAGNAIOMC HEOMBEMIEMOT YACMbIO MEXHOIO02UU NPOU3BOOCMEA MOLOKA.
Bce useecmuvie CYC ucnonvsyiom paououacmomuviti (PY) nubo ungparpacuwii (MK) cnoco6 udenmughuxayuu
arcusomuuix. B paspabomxe npoepammnozo obecneuenuu APM 30omexnuxa CYC yoenvhwiii 6ec pyukyuii 06MeHa OaHHbIMU
¢ mexuonoeuueckum obopyoosanuem cocmagisem 40-50 %. B cuny mecnoul cés13u ¢ cucmemou agmomamuzayuy 00eHusl,
CO30aHHOU HA 6a3e KOHKPEMHbIX MEXHUYECKUX CPeOCM8 Ad8MOMAMUKIL, U 8bICOKOU MPYOOEMKOCMU pA3PAOOMKYU OHO UMeem
UHDOPMAYUOHHYIO COBMECUMOCMb MOTLKO CO CMPO20 ONPEOCNEHHBIM KOMIIAEKMOM 000py008aHUsL A8MOMAMU3AYUU
ooenus. Ilpu smom e2o unpopmayuonnvie gynxyuu ¢ wacmu ynpagienus cmaoom (omuémel, cmamucmuxa, yuém gcex
6U008) He 3asucim om eHewne2o obopydosanus u 6 yeiom cosnadaiom oas CYC-UK u CYC-PY. Taxum obpazom,
npeoCcmagisaemcst YenecooOpasHblM nposecmu cpasHenue @QYHKYuoHawHvlx eo3modicnocmeti CYC enaguvim 06pasom
NPUMEHUMETLHO K 0COOEHHOCHSM UCNOLb3YEeMbIX 6A306bIX MEXHULECKUX CPeOCmE A8MOMAMUKU.

1. Introduction e The pulsators used by both systems do not depend on
the way of identification of animals and represent
Comparative characteristics of DMS-IR and DMS-RFindependent unified devices;
equipment for configuration of the milking parlousing « The element base of IR-technology is applied ndy on
the example of "Milkline" Company solutions (Italgye to identification, but also to remote control ok thnified

presented in table 1. _ _ o means of automatics; this makes the unified medns o
As a result of the analysis of the provided chi@réstics  automatics more compact and simple in using the
it is possible to note the following: individual mode of milking;

+ IR-transponder is made as a multipurpose deviceitand. []11-technology of definition of the dairy stream rate
is put only on collar for the most reliable fastemn trunk  and the structure of milk is being developed irafiat with

of an animal; a single information receiver is catiipe  contactless transfer of information for some distan
with various types of IR-transponders; makes the flow meters and identifiers of mastitisren

* DMS-IR in comparison with DMS-RF measures morecompact and technological and increases the degfee
parameters of motion activity of an animal and moreunification of the element base and DMS equipment.
precisely reveals approach of estruation; On the basis of components of each system DMS-IR
» DMS-IR surpasses DMS-RF in functionalities regagdin and DMS-RF the variants comparable in structurbasic
gathering and analysis of data on digestive (chgwin functions can be generated for carrying out of eatn
activity of an animal; comparison.
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Table 1. Characteristics of DMS-IR and DMS-RF

Technical characteristics

DMS-IR

DMS-RF

Fastening the transponder only on collar; readi

]q:astening the transponder only on collar, leg, €|

(estruation reveal)

Advantage: increased accuracy of estrua
reveal according to complex measurements

le,

. T on each workplace of the milking parlor. The . ; ) .
Cow identification . o - implantation of the transponder into scar, lip or
advantage is the reliability of reading (not less - )
under skin; reading at the parlor entrance
than 95 %)
Upon movements of neck, head, trunk; single
Definition ~ of  motion| transponder for identification and definition pfUpon single-step activity of the cow; as a ru
activity of the animal| estruation separate RF-transponders for identification and

igransfer of single-step activity (pedometers)

Definition of rumination of
the animal

A single transponder for identification, definitig
of motion and rumination

Not available
Fastening transpondeon a collar, a leg{foot}, an
ear; implantation transpondein py6er, a lip or
under a leather{skin}; reading at &
input{entrance} in a milking parlor

=

Control of milking at
workplace

A single button on the stationary board, all
adjustment are made from the remote control (
per milking parlor)

bne

Many buttons on the stationary board or
availability of a separate stationary controllar fo
adjustment in the milking parlor additionally
operated from computer

Individual mode of
pulsation at workplace

Unified multimode programmed pulsator

Unified nmlbde programmed pulsator

Reveal of mastitis

IR, by electroconductivity

Bgetroconductivity

Software for dairy
management

Basically repeats DMS-RF functions; it is more
dynamically updated alongside with the additio
equipment for its promotion in the market; it is
unified for any type of milking parlor

Vﬂairy, tabular and graphic reports on milk

Registration and analysis of milk yield, manual
input of events, management of separation from

production; preparation of data for breeding and
animal technician works with dairy; control of
stations of feeding; possible integration with
calves feeding stations

Additional equipment

Stations of individual feeding and weighing,
system of separation from dairy; a collective
board in a milking parlor, signal lights of
condition of the sides of milking parlor

Stations of individual feeding and weighing,
system of separation from dairy

Table 2. Cost of the hardware for DMS equipping

Symbol | Name of the equipment Cost, Euro
A The basic set of the metalware of the milking hiae «Parallel 216» 55687,00
B1 Complete set of equipment for control of milkingtbe basis of IR-identification ED200 with infra-red 30271,00

flow meterst
B2 Complete set of equipment for control of milkingtbe basis of IR-identification ED200 with weight 37232 00
flow meters MEL1000 (ED200 + MEL1000)* '
C Complete set of DMS-IR MilkonHM for ED2001 16191,00
Cl IR-transponder with definition of motion activity 70,00
C2 IR-transponder with definition of motion and ditiee (chewing) activity? 97,00
C3 Standard 2-pass separating gate for ED200 (IR) 4005,00
D Complete set of DMS-RF with definition of motion adtly on the basis of RF-identification of Milpro2| 49102 00
ACTO+MPD? '
D1 RF-transponder with collar for fastening on tlkeelnof an animal? 28,50
D2 RF-transponder for fastening on the ear of amali 12,50
D3 RF-transponder for implantation into the bodynfanimal? 3,00
D4 Reader of implanted RF-transponders3 813,00
D5 Standard 2-pass separating gate for Milpro2 ACWIBP (RF) 5866,00
E1l Pedometer for Milpro2 ACTO+MPD (RF)? 56,00
E2 Gate for reading the indications of the pedomsdte Milpro2 ACTO+MPD (RF)3 5444,00
= Complete set of the equipment of the control of mdgkMPD New+Prog included into Milpro2 13319 00
ACTO+MPD (RF)* '
E2 Complete set of the equipment for control of milkiBg200 with pulsators like in ED200 (B1, B2), 1596100
infra-red flow meters and reveal of mastitis (canifluded into Milpro2 ACTO+MPD) (RF)* '
Notes:

1 The cost is indicated for equipping of the mnitkparlor «Parallel 216>
2 |tis required for each cow
3 Itis not required for each cow
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Table 3. Cost of various variants of equippingte milking machine
Configuration of the
Iltem | Variant of equipment of a milking parlor equipment for cost Cost, Euro
calculation?

1. IR-identification with IR-flow meters A+B1+C+N*C133 134154,00
IR-identification with weight flow meters? A+B2+0BI*C1+C3 141215,00
Li;:\(jﬁ;glflcatlon with IR-flow meters and definitiocof digestive A+B1+C+N*C24C3 144954,00

a Lit:si(te;;lflcatlon with weight flow meters2 and dafion of digestive A+B2+C+N*C24C3 152015,00

i ificati i A+(D-F1+F2)+N*
5. RF-identification with transponders on collarsl #R-flow meteré (D1+E1)+E2+D5 152541,00
. N . A+(D-F1+F2)+N*

6. RF-identification with transponders on ears d@dlow meter D2+E1)+E2+D5 146141,00

identificati i A+(D-F1+F2)+N*

7 iFrQnF-llgr(]etnet:fglcatlon with transponders on ears, IR-flmsteré and (D2+E1+D3)+E2+ 148154,00

P +D5+D4
Notes:

1 The configuration of the equipment is indicaitedymbols of table 2; the livestock of dairy is400 cows
2 According to some data the relative error difafred way of definition of the amount of the dh&d milk at the present time

exceeds the error of the weight method by 7 %

3 Additional function due to change of type of tipplied transponder
4 Conditional replacement of the equipment MPD Nevog on EC200 for comparability of types of pulsatand flow meters in

DMS-RF and DMS-IR

® The variant for search of an animal by implarttadsponder in view of more frequent cases ofddstansponders by animals in

comparisorwith collars

2. Objects and methods

differing from variant 1 by more exact weight medhof
measurement of the obtained milk is also lower tten

Comparative analysis was made using the example wicost of variant 6 (RF) by 4926,00 Euro. The costariant

the milking machine «Parallelx26» serving the dairy
consisting of 400 cows. For comparison the variaofts
equipping the milking parlor with DMS-IR and DMS-RF
equipment with the following similar functions were
selected:

individual computer registration of the milk yield;
individual mode of milking;

reveal of a mastitis at the beginning of milking;
definition of motion activity of cows;

» separation of cows from the dairy through 2-pas
separating gate;

single type of flow meters and programmed pulsators
automated control of the dairy.

Calculation of the cost was made with an initialedand

a method provided by "Milkline" Company [1]. Initidata
for calculation are presented in table 2.

The results of the cost calculation for the vadaaf
equipping of the milking parlor being compared dhdir
configuration are presented in table 3. Variantgt 1-
correspond to DMS-IR, variants 5-7 correspond to M
RF. The lowest cost belongs to the variants 1 @RJ 6
(RF), the highest cost belongs to the variantsRj} édnd 5
(RF). The variant of identification of cows only by
implanted transponders was not considered, as
characteristics of RFID system did not contain dia¢éa on
possibility of reading such transponders separaielgach
workplace of the milking parlor.

3. Results and discussion

The analysis of the results of the calculationvehthat
the variants 1 (IR) and 6 (RF) are the most clodeatures,
have the lowest cost and 11987,00 Euro difference
favour of DMS-IR. In group SUS-IK the cost of varia2
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3 (IR) providing an important function of the arsiy of
digestive activity of a cow is lower than the costvariant
6 (RF) by 1187,00 Euro.

In DMS-IR without any alternative the transpondars
mounted on the collars, providing the most reliable
fastening on trunk of an animal. In group SUS-RCH
transponders on collars are applied in variant \dnigathe
highest cost. As far as it can be seen from taplafant 4
with the highest cost in group SUS-IK has lowertdban
yariant 5 (RF) by 526,00 Euro. Thus in comparisdathw
variant 5 (RF) the variant 4 (IR) carries out timalgsis of
digestive activity of the cow.

Variants 6 and 7 (RF) with less reliable ear fasigrof
transponders surpass similar variants in functibremd 2
(IR) by 4926,00-14000,00 Euros. They also surpastmnt
3 (IR) in their cost by 1187,00 Euro and 3200,00cEu
accordingly with the function of the analysis ofyelétive
activity of the cow.

4. Conclusions

According to the results of the analysis of vatsaaf
equipping of the milking parlor «ParallekP6» with the
eans of the control of milking and management aifyd
r service of 400 cows dairy it is reasonably & any of
variants DMS-IR offered for comparison (table 3).
Alongside with economic advantages it is necesgary
develop the advanced intensive technology of yanasimg
of the dairy which ensures the analysis of motioot Enly
single-step as in DMS-RF, but also in any positidran
animal) and rumination of cows.
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