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Generally a digital twin is a software-model of some real system.  

There are known two kinds of digital twins: 

Å for industrial production 

 

 

 

 

Å for study and education  
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Introduction: What is a digital twin?    

A prototype for some product, ordered by a customer. It shell be used on 

all stages of industrial production of this ordered product, compering the 

actual state with the model und correcting the differences. A ñvirtual 

worldò will be created from the ñreal wordò and both ñworldsò 

communicate with each other.  
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A  software-model of industrial plants, which are simulated and 

visualized similar to its industrial originals and synchronized with 

them.  



The conventional production is a sequence of operations 

undependent  of the features of the ordered product. 
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Instead of it a digital twin gathered all operations needed for 

product and controlled the production according to it.  
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Digital twin Production 



Digital twin versus conventional production 
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Conventional production Production using digital twin 



2.1 Why digital twins are needed  
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A necessary part by the study of engineering sciences at 

universities are practical exercises on the real technological 

devices.  

But only few educational institutions are financially supported 

enough to implement a real industry process in own campus 

or to build their own well-equipped laboratories.  

To solve this problem the following laboratories are possible: 

ÅReal world:  pilot devices or its hardware-models 

ÅVirtual world:  simulations instead of real devices 

ÅWeblaboratories: real devices placed far from user 

ÅDigital twins:  vizualized and synchronized simulations 
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2.2 Real world: Pilot plants and hardware models  

A hardware-model is a box with the 

microcontroller, located inside.  

On the front panel of such a box 

are LEDs, which pictured the 

simulated industrial process. 

Pilot plants are physical 

models of the real systems, 

which development and use 

are  associated with high 

costs.  
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2.3 Virtual world: simulations  

The success of programming and software design had opened 

a new way of costs reducing for laboratories by engineering, 

namely: the software-models (see an example of level-control). 

Anyway the virtual world  has a significant disadvantage: 

it cannot replace the practical exercises on the real industrial 

devices. 
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2.4 Web Laboratories: remote control of real world  

The WebLab is a combination of 

remote control of labor equipment 

with the databank and virtual tools 

for data transfer from one campus to 

the external user of another campus.  

External user  

Real device 



3.1 Stages of simulations: MIL / SIL /  PIL    
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3.2 What are MIL / SIL / PIL?   
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Controller code is 

executed together 

with the software-

model of the plant 

on the same host. 

Model of the plant is 

executed on one host 

(PC) and the controller 

code is implemented on 

another host (a board). 

Real controller and 

real plant are 

simulated with the 

same software.  


