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Manwiocenxoe Ilagen Banepvesuu

KaH/1. 9KOH. HayK, JIOLICHT
OI'AOY BIIO «HammoHanpHBIN HCCI€0BATEILCKUN
YHUBEPCUTET «BhICIIas MIKoIa 3KOHOMUKHN

r. Huwxuuii Hoeropoa, Huwxkeropojackas o61actsb

[IAPPOBLIE JIBOMTHUKN B UHHOBAIIMOHHOM
KOHTEKCTE MMTPOMBIILIEHHBIX IPEAITPASTUN
B PAMKAX KOHIEITLIUY UHTYCTPUM 4.0

Annomayus: 6 cmamve peusb UOEm 0 Mmom, 4mo 00120€ BPEMsL UHHCEHePbl, pa3pada-
muisarowue U30eus, He UMeIU HUKAKOU UHOPpMAayuy 0 mom, KaK dmu u30eius. nomom
peanuzyiomcst. Jlist HUX uz0enuss Omnpasisiiuc Kak 0bl «HA MeMHYI0 CmOopoHy JIyHbiy.
Ynpaesnenue nonmvim sHcusHeHHbIM YUKTOM U30eusi Om uoeu 00 8bl800a U3 SKCHIYaAmayuu
ocmasanocs uoeeti uz ooracmu HayuHou gpanmacmuxu. Tenepo ece uzmenunocs. Ha npo-
MBIUIEHHBIX NPEONPUSMUSX NOSBUIOCL MEXHON0SUYECKOe NOHSMUe «Yu@posoti 080l
HUK» — KOMNbIOMEPHDILL 00pa3, COOMEEemMCcmeyIouuil KOHKpemHomy gusuieckomy uzoe-
auro. OmuvlHe, eciu uzoenue OCHACMUMb OamyUKamu (Ha 3mane npoeKmupo8anust uiu
MOOEpHU3AYULL), MOIICHO OPCAHUZ08AMb NOJHOYEHHYIO 00pamHyio cesa3vb. H30enue 6yoem

cobupamov OanHbvle U3 PeanrbHO20 MUPA U nepedasams Ux 6 YUpposou mup.

Knioueevle cnosa: yugposvle 080UHUKU, UHHOBAYUU, NPOMBIULLIEHHbIE NPEONPU-

Amusl, KOHyenyus uHc)ycmpuu
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Abstract: the article touches on the fact that for a long time, engineers designing prod-
ucts had no information about how those products then performed in real life. For them, the
products were sent like «to the dark side of the moony. Managing the complete life cycle of
a product from idea to decommissioning remained an idea from the realm of science fiction.
Now everything has changed. Industrial enterprises introduced the technology concept of a
«digital twiny, a computer image corresponding to a specific physical product. From now
on, if a product is equipped with sensors (at the design stage or during modernization), it is
possible to organize a full-fledged feedback loop. The product will collect data from the real

world and transmit it to the digital world.
Keywords: digital twins, innovation, industrial enterprises, industry concept.

1. The concept of a digital twin

A digital twin is a computer image (digital model) of a specific physical product.
It may include its geometry, parameters (characteristics) and other information. A dig-
ital twin can be very detailed and reflect a wide range of product characteristics.

It may contain:

— digital model of the product;

— specification of materials;

— manuals and data on product maintenance;

— information about the behaviour of the product under various conditions.

2 https://phsreda.com
Conep:xumoe goctynHo no juinen3nu Creative Commons Attribution 4.0 license (CC-BY 4.0)



Publishing house "Sreda"

This may also include the connection of the product with objects connected to it,
software responsible for controlling the product, monitoring the operating condition
and operation, etc.

A digital twin is especially valuable when it most accurately reflects the actual
state and performance characteristics of its physical counterpart.

2. Digital twin in the industry: case

2.1 Digital twins application along the production process

Let’s imagine a company that produces engines. First, the engine is designed in
the traditional way, requirements are prepared, and system design procedures are fol-
lowed. It is then modeled in a CAD program and when engines are manufactured in a
factory, digital twins are born along with them. A digital twin is created for each phys-
ical engine at the time of production and becomes an exact digital copy of it.

The digital twin then goes through all stages of the physical engine's life cycle.
Ideally, a digital twin of an engine exactly matches its physical counterpart and repro-
duces its state at any time throughout its entire service life. In other words, the digital
twin appears when the engine is created, develops and changes during the maintenance
and modernization of the physical product, and at the end of its service life is removed
from service along with it.

The digital representation allows the physical motor to be controlled over its entire
service life. Thus, customers receive full-fledged product life cycle management tech-
nology. The engine may be used more than expected, it may need repairs or replace-
ment of parts, something else may happen — all this will be reflected in the digital twin.

It is worth noting that the engine can independently collect and send various data
to developers and even perform self-diagnosis. In this case, the digital twin will allow
the customer to «seex» the physical engine and receive complete information about it.
There are many views available for digital twins that reflect different subsets of data.
Both traditional dashboards and display of information in the context of 3D models, as

well as in augmented reality mode, are supported.
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The augmented reality view can include sensor readings, maintenance instruc-
tions, and even information from other systems, such as owner records from a CRM
system, etc.

2.2 The advantages of digital twins in the production

The digital twin, besides, allows you to distinguish valuable data from less useful
data. A digital twin is information that describes a product and is located in the accounting
systems that interact with such systems through API application programming interfaces
implemented in them. It «understands» the relationship between products and information
about them stored in other systems. That is, the information that makes up the digital twin
«livesy in systems accessed by the platform, which acts as an intermediary between the
digital twin and the applications that use it. Applications receive information from digital
twins and can manage them through the API that it offers.

Solutions then come into play that enable predictive analysis of the collected data
and filter it for further processing using mining techniques. Of course, no application
will be able to magically determine what exactly the customer wants to see, and will
not offer a universal recipe for further actions. But PTC's solution gives you access to
all the data you need to understand all your options and make informed decisions.

A digital twin creates the most complete understanding of the operation of a spe-
cific product instance. A digital twin corresponds to one specific instance of a product.
Returning to the engine example: a customer produces hundreds of thousands of en-
gines per year, and each of them has its own digital twin.

The principle of uniqueness of digital twins reflects an atomic approach to organ-
izing information. In effect, this is where big data principles are applied to a specific
piece of equipment. But information from multiple digital twins of the same product
(or multiple similar products) can be combined to provide insight into the overall per-
formance of products and entire product lines.

Considering the volume of engine production, in just one year we will receive a
huge amount of data. The customer may say: «We produced 500,000 engines of this
model, and there are digital twins for all of them. We need to collect information from

all the twins.” For example, you can evaluate the performance of digital twins of
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products manufactured in a specific plant, made from components from specific sup-
pliers, shipped to a specific country, passed through a specific distributor, located in a
specific operating environment, or owned by a specific customer. Our solution should
give the customer the opportunity to conduct data mining in the way they need and
benefit from it.

A digital twin acts as an intermediary between a physical product and important
information about it, such as maintenance data. A digital twin is not a separately stored
copy of all product data. Thanks to the data structure in the platform, business logic
and connections between all the systems where valuable product data is stored, the
digital twin can combine information from different sources. The detailed data that
makes up a digital twin typically remains in existing storage systems.

The digital twin contains an expanded set of data related to a specific physical
instance, including information from the resource planning (ERP) system about the
date the product was shipped to the customer and information about completed service
activities from systems offered by other vendors. The customer may also need infor-
mation about the owner of the product from the CRM system. Products and applica-
tions that customers create will work with individual elements of the twin, providing
valuable information.

A digital twin needs to be updated. If the digital twin becomes the central component
that provides access to all product information, then the work of many people updating
the twin will have to be coordinated, be it service workers, production personnel or third-
party suppliers. For example, imagine a situation where a customer performs maintenance
and orders spare parts. It can then also register parts and update their configuration records.
In this case, the service specialist will be involved in updating the digital twin. With digital
twin management technology, this is extremely simple.

The experts believe that the information contained in the digital twin will be useful
to a variety of people. Consumers and product owners will be able to use the digital
twin in everyday life. For example, the owner of a car can simply point a mobile phone

or tablet at it and find out when the next maintenance is required.
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The digital twin will show the consumer important data: engine oil level, infor-
mation about the operation of vehicle systems, etc. On the other hand, an engineer or
technician will be able to see an «X-ray» of the engine and determine which parts need
repair, how many hours the engine has been running, or other types of information
entirely. Some customers see the great promise that the digital twin brings to customers'
use of intelligent, connected devices.

The experts expect that customers who already have equipment that creates large
volumes of data will be primarily interested in a digital twin. They may, for example,
need to improve the quality of service based on data collected from communicating
devices. This is a developed 10T infrastructure. Many customers collect data but don't
know what to do with it. This is the initial stage, at which the infrastructure is not yet
sufficiently developed. It is necessary to focus on working with customers who already
have equipment installed and operating. Integration with applications will allow them
to quickly get commercial results.

As mentioned earlier, a digital twin is a large array of available data, which means
convenient ways to work with it are needed. For those who are close to the CAD envi-
ronment, the contextual presentation of information in a 3D digital twin will be con-
venient. If the user is close to the product, AR mode will be most effective, especially
for information that is most useful in the context of the physical product.

3. Conclusion

So, the company will be in a position of competitive advantage if it has a full
range of resources to implement such augmented reality. You can take a mobile device,
select a specific production engine, find 3D data and project it onto real parts, exactly
where they actually are. Converge will allow you to take all the 0T data coming from
this engine and transfer it to your device in augmented reality mode. Interestingly,
when customers see the digital twin, they begin to understand why loT solutions play
an important role and what can be achieved with their use. The digital twin is driving

interest in core products and activities in the 10T market.
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