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Introduction

A Digital Twin is a real-time digital profile of a physical 
object’s or process’s past and present behavior that aids business 
performance and is based on large, cumulative, real-time and 
real-world data. Digital twin technology is considered as a key 
technology for the realization of cyber-physical systems, which 
is the most important component of Industry 4.0 [1]. The basic 
idea is to create a stand-alone digital information structure about 
a physical system.

This digital information is the “twin” of the information 
embedded in the physical system and is linked to this physical 
system throughout its lifecycle. The digital twin technology, 
which emerged as a result of NASA’s mapping technology, was 
first introduced in 2002 at the Product Lifecycle Management 
(PLM) center. In his presentation to the industry at the University 
of Michigan for its creation was used by Michael Grieves [2] and 
its conceptual model was presented in 2006 [3]. The conceptual 
model emerged from the need to bring together all the data and 
information of a physical asset for a higher level analysis for a 
mission within NASA’s Apollo program.

Two identical spacecraft were built to reflect the conditions 
of the spacecraft. The spacecraft which remained on earth was 
called a twin. The twin was widely used for training during flight 
preparation. During the flight mission, the earth-based model was 
used to reflect the flight conditions of the available flight data as 
precisely as possible and thus assist orbiting astronauts in critical 
situations, and also used to simulate alternatives. In this sense, 
any prototype used to simulate real-time behavior and reflect 
real operating conditions can be seen as twin. Grieves’ conceptual 
model was named as the “Information Reflection Model” [3], later 
referred to as the “Digital Twin” in the NASA Technology Roadmap 
in 2010 [4] and continued to be used as such.

The digital twin concept aims to digitize products, product 
development processes and entire production. In this context, 
when the concept in Figure 1 is examined, it is seen that a three-
stage mechanism is being used in the transition from the physical 
environment to the digital environment.

Over the digital master data, which includes the original and 
physical product features, a digital shadow is created that includes 
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operational status data, process data, facility and infrastructure 
data and all detailed data of the product, and finally, digital twin 
is produced by integrating these two main layers. Although the 
ideas about creating a digital copy of a product or process are not 

new, the work carried out to obtain a digital copy that is closest 
to the truth has been continuous since the use of computers in 
businesses.

Figure 1: Conceptual model of Digital Twin.

Due to computer-aided production and design technologies 
(CAD / CAM), the product can be physically modeled while it is 
still in the idea stage, while the effects of the factors affecting 
the product on the product can be tested thanks to simulation 
programs, virtual reality (VR) and remote applications can be 
used to see the results more realistically.

Augmented reality (AR) technologies were used to perform 
the controls. However, digital twin technology can be used to 
simultaneously monitor and control the digital copies, and 
moreover, with the use of real-time and instant environmental 
data of the products, it has become not only a digital copy, but 
also an important building block on the way to the smart factory, 
with its features of being a self-managing product by enabling 
understanding, learning and reasoning.

The application of the digital twin concept and similar 
applications that lead to increased productivity have also been 
seen in the telecommunication sector and the health sector. 
Although, the digital twin that make 4.0 applicable for businesses, 
promise to provide a lot of economic and time benefits for 
businesses. The complexity and implementation costs of digital 
twin vary according to their intended use. The advantages brought 
by their size have not yet been fully demonstrated. The results of 

using digital twin for simple, few parts and low test costs, which 
are used in the production and follow-up of multi-part and 
complex products, which mostly require high security standards 
in business applications, and which provide great benefits to 
business, are not yet sufficient.

Conclusion

Digital twin is still very open to development and 
understanding, both because we are just at the beginning of 
digital twin generation technologies and because we don’t have 
benchmark data on success in business application results in 
different industries and different sizes.
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