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Abstract. The purpose of this paper is to analyze the con for the
formation of digital twins of animal husbar
their integration into a single digital platf@im for agricultural management,
and to assess the consequences of such i ion. il the background
of the haphazard nature of the introdihi igi echnologies in

Russia, whlch often do not pr0v1de the ic benefits, the

digital transformation: The erl e 0 effective digital tool for
traceability of all type e industry, in demand due to the
increased attentiop ogy in the world; integration of data
i lifferent farms into a common global
of digital standards from different
for the management of 11vestock

of a single digital twin of livestock production in
o of it by all industry enterprises, from large to

ossible to obtain detailed information about the state of soil, animals, crops,
control the composition and the necessary amount of chemical application; to
conduct operational monitoring of livestock farms, fields and agricultural machinery [1, 2].
the same time, these technologies have sharply expanded the potential range of solutions
to"a variety of objectives for managing the production activities of enterprises. Such trends
have created a temptation to create a set of integrated information models describing
completely any enterprise, leading to the concept of digital twin (DT), based on the
following digital technologies: precision livestock farming, precision agriculture, remote
sensing of the earth, geoinformation systems, precision production. It is shown that the
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need to develop integration procedures for combining a large number of structured data and
technologies for their processing of the above technologies has led to the formation of a
unified digital platform for agricultural management.

Therefore, the presented work considers the place of the digital twin of livestock
farming in the specified digital platform on the basis of a system analysis of previous
Russian and Western experience of informatization of the industry.

2 Materials and Methods

The concept of DT is most fully disclosed in research [3], the essence
conceptually expressed in the unity of the following main subsyste
object, a virtual model of it in some information space, data and alg

poss1b1e situations. It is believed that such a DT should s1gn1ﬁc
and time resources. Based on this premise and on the prope
created to achieve some goals, numerous different model

ort, taxes, etc.), th
wever, the requirement of
and information systems
data collection that meet

most often not compatible and work on differe
the basic principle of the digital economy (DE) i
(IS) integration has led to the need to develop a s

all the main objectives of DT. At th earch imposes rather strict
requirements on the DT performance h should not exceed 5% [4]. These
limitations on adequacy impose certai on the completeness, reliability of

significant expenditure as, ti ity human resource, since the basis of DT
design and modelin: ) nary mathematical models with a h1 gh degree

vhich the following were obtained: cloud sub-platform (the first digital standard)
of collection and storage of primary accounting information in a unified cloud database
DB); cloud sub-platform (the second digital standard) of technological DB; cloud sub-
atform of knowledge base in the form of implemented algorithms of managerial and
information management. If the first standard has a universal cross-sectoral character for
most industries of the country, the second is only sectoral. These sub-platforms have been
confirmed in the recent implementation of integration procedures in the digital
transformation of agriculture. Thus, it follows from the analytics of J'son & Partners
Consulting that only at this moment in this industry of the USA two special sub-platforms
are beginning to be used: sub-platforms-aggregators of primary data and sub-platforms of
algorithms with appropriate tools for data collection and accumulation.
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3 Results and Discussion

In this section, based on the unified DDC of agriculture of the first digital standard obtained
by mathematical modeling (Fig. 1), we will consider the place of DT livestock breeding,
mechanisms and consequences of its integration into the unified digital platform of the
industry. For this purpose, we will demonstrate the possibility of describing any prlmary
accounting operation in livestock farming from the point of view of the unity g
ontological description in the terms specified in Fig. 1, where an operation is undez
a specific complete part of the technological process, which, as a rule, is perforg
type of tools and one or more performers (a brigade, a link, a unit).

Typeof Operation | Operation Location Involvedinieans of
operation | object subject production
Scope of Type of consumed Quality of
operations resource operations
Fig. 1. Cloud-based sub-platform for col ng primary accounting information

"Compiled by the author".

In livestock farming

of subjects of operations:
aid, machine milking operator (identifier in the form of a report card
, etc.).
1.5 Tlme 1ntervals are selected from the relevant data models.
1.6. Classifier of labor inputs involved:
1.6.1. milking machine (type, inventory number, make, capacity, year of manufacture,
etc.);
1.6.2. milk pipeline with measuring equipment (type, stock number, brand, etc.). 1.7.
1.7. operation volume classifier:
1.7.1. volume (type of measurement, liter, etc.);
1.8. Classifier of types and volumes of consumed resource:
1.8.1. electricity, biologics, medicines, miscellaneous materials, etc. (type, code,
composition and its identification in accordance with the classifier).
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1.9. Milk quality classifier:

1.9.1. fat content, acidity, etc. (type, quality code, composition and its identification in
accordance with the classifier);

Then, based on the definition of DT, the scheme of its realization for livestock farming,
taking into account inter-sectoral links with crop production, processing, logistics, product,
labor and financial markets, will look as shown in Fig. 2.

Real object: animal husbandry Virtual Object: animal husban

ICT animal crop Recycling  Product Labor iinan stics
Subsystems husbandry production market mar market
e ] (]

Knowledge
ws - I ]

Fig. 2. Schematic of the digital twin of live

by the author".

In this context, we will analyze ne
livestock farming. Integrationg

sibilities of integration. A single DDC is also an effective
aducts in the industry, which is in high demand due to the

line with global trends in food sourcing and regulation, and is
ation of these requirements across the entire product lifecycle,

ional schieme of semen selection in passive mode, where only the characteristics of
eir progeny are taken into account, to selection on a much larger sample of
animals, i.e., analysis of the characteristics of all calves and cows.

4 Conclusion

In the paper, based on the developed mathematical model of DDC formation by Russian
production sectors, in particular, agriculture, the economic feasibility of DT implementation
of livestock breeding is shown. It is shown that its realization on the basis of digital DDC
standards leads to complete identity between the DT and the digital sub-platform of animal
husbandry, which is possible only in the case of a comprehensive, systematic approach to
the digital transformation of the industry.
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