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Abstract: This paper is based on the benefits of 5G digitization 

and the impact it can have on the entire production system. 

With regard to the complete production system, reference is 

made to IoT platforms used at the level of industrial enterprises. 

Companies can focus on deploying IoT devices that transmit 

real-time information to other devices. We are in the midst of 

an industrial revolution, and as companies continue to turn their 

attention to data, the speed and magnitude of this data 

combined with real-time information is the difference between 

success and failure. In order to highlight the proposed 

problems, an empirical approach will be tried using Petri nets, 

which are relatively easy to use for real-time systems with 

concrete results, which can be analysed and interpreted for 

short-term decision making. 

Key words: manufacturing, 5G architecture, Petri net, 

digitization. 

 

1. INTRODUCTION 

 

At the beginning, there are some elements that lead to 

access to new technology. Traditional network 

architectures have several shortcomings in terms of 

flexibility, accessibility and dynamics that can lead to 

possible unwanted shortcomings in the manufacturing 

process [6]. 

The manufacturing process analyzed in this paper 

addresses a linear process, which requires long 

processing times, which can lead to a significant risk 

of failure and waste. However, due to aggressive 

competition and growing market demand, 

manufacturers often resort to sophisticated approaches 

to monitoring and improvement processes. 

These shortcomings can be summarized as follows: 

• Time to implement new services is slow and often 

involving the purchase of dedicated hardware 

components to support functionality and the 

development of the overall quality of manufacturing 

processes. 

• Services are difficult to reuse. A solution 

implemented specifically for a particular 

manufacturing process or machine tool may be directly 

applicable to meet the requirements. 

• Separation between different business processes is 

difficult to apply and manage in manufacturing 

systems, as they depend heavily on existing 

infrastructure. 

The industry is undergoing major changes with the 

adoption of 5G technologies, and this will be determined 

by the economic value that creates a plus, as these 

technologies are implemented. One of the main factors in 

creating economic value is productivity, because at the 

industrial level an important role is played by increasing 

productivity. 

Factories need to be as flexible as possible, able to 

reconfigure different production lines so that they can 

cope with sudden changes in the market. The 

implementation of 5G architectures can help achieve the 

ideals of modular factories in which machines can be 

quickly reconfigured to optimize production. It plays a 

role in preventing problems by activating systems that 

automatically schedule maintenance or replacements for 

potential consumables, in order to determine a minimum 

downtime. 

Many technologies need to mature in order to achieve 

new visions, with key components taking a major leap 

forward with 5G, [1]. Even if the architecture comes to 

ensure to a large extent the ascent, growth, development, 

there are some applications that must be chained in order 

to ensure success. These applications include digital 

systems, IoT, virtual reality, autonomous vehicles, 

robotics and last but not least security are an integral part 

of the proper functioning and implementation of 5G 

architectures, [4]. 

The opportunities offered by 5G, but also the role it 

can determine will have an impact on the industry from 

several points of view, including a number of 

interaction and interconnected reasons. 

Thus, the solutions lead to an increase in the 

industrial approach. The reasons for its widespread 

use are: 

1. An increased need to understand the physical 

environment in its various forms, from industrial 

installations to public spaces and consumer 

requirements. These requirements are often driven 
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by improved efficiency, sustainability goals and 

improved safety. 

2. Improving more advanced technology and 

networking capabilities. 

3. Initially high component costs and the ability to collect 

and analyse the data they produce. These lead to the 

reality that the need to perform enabling technologies at 

a fair cost and their use with maximum efficiency. 

IoT together with the components of the 5G 

architecture refers to the technology, monitoring and 

remote control and also where these technologies are 

applied. IoT can focus on the open innovative 

promises of new technologies and also on advanced 

and complex processing in very small and close 

environments, such as industrial automation, [1]. 

Looking at IoT applications and services, we see that the 

application opportunities are open and only the 

imagination will set the limit of what is achievable. 

Applications can focus on safety, convenience or cost 

reduction, optimizing business processes or meeting the 

various requirements for sustainability and service life. 

Listing all possible application segments is useless, as is 

providing a ranking of the most important ones. 

For industry 4.0 to prevail, communications 

technologies will need to efficiently connect machines 

over long distances in a flexible way, with high 

security, robustness and low cost availability. One 

option is self-organized logistics, but logistics become 

difficult as the number of product variants increases 

and production volumes fluctuate. The risk of supply 

shortages or supply chain errors increases with 

complexity, [5]. 

 

2. PRESENTATION OF THE SYSTEM  

 

In order to analyse a proposed empirical model, we 

considered as a starting point a classical manufacturing 

system. The approach of this system is further 

analysed. 

In the production system used mainly as handling 

systems: 

- Automatic linear lines, 

- Transfer pallets to processing centers, 

- Industrial robots for material handling. 

Because the manufacturing process is monitored at the 

cloud level, there are a number of factors that influence 

handling: 

- Quantities of materials transported, 

- Transport time, 

- Changing the look. 

A very important role is to ensure the maintenance of 

the system influenced by the errors that can occur and 

implicitly the time for maintenance. 

The advantages of Petri nets modelling and analysis 

systems used in manufacturing are: 

- Explicit relationships between events. 

- The same modelling language can be used to describe 

the abstract of the system at different levels. 

- Analysis of system properties to validate the solution. 

For the chosen manufacturing system, will model and 

evaluate based on the empirical data and the empirical 

model, so that a complete simulation can be done. 

Because it is a theoretical research, it tries to model 

Petri nets, which with the help of dedicated 

technologies can be made with IoT devices and 

continued connection with a 5G architecture. 

Because the system is suitable for analysis with Petri 

nets, we tried to make an empirical connection with a 

general model of 5G technologies and we used a 

classic architecture. This type of architecture will be 

presented in future research broken down by types of 

technology components, which each have a very well 

defined role, [4]. 

The flow of information is strictly used only for 

simulation. In order to be used in the industrial 

environment, it must be adapted, improved and will 

become very complex. 

To begin with, in figure 1, we outlined a model for 

performing the simulation in which we did not 

establish the monitoring activity. The link made in the 

model contains the manufacturing system, IoT and 5G, 

the stand-alone cloud is not located here because it 

would have become complex modelling. So we would 

consider IoT and cloud modelling together. 

In figure 2, we established in the model the activity of 

monitoring and control of the activity of the 

information flow. This information flow has a 

continuous circuit between the 3 components of the 

manufacturing system, IoT and 5G. All the elements 

mentioned in the figure are strictly general 

representations, for this reason there are also very 

small variations in the flow of information between 

components, especially since they are crowded. 

The model of the information transport system can be 

assimilated to a system with discrete events. These 

systems form a class of nonlinear dynamical systems 

using their own mathematical tools, other than the 

differential equations used in the theory and practice 

of automatic regulation. The systems are used to 

designate the mathematical model, but also the 

analysed process, consisting of the components: 

supply, production and sales. 

The description of the system is based on events that 

are: arrivals and departures. The status of the system is 

given by the total number of items found in the system, 

[2]. 

A Petri net is a tool for modelling and analysing the 

system. The analysis of a Petri dish system can provide 

information about its structural properties and 

dynamic behavior, which are useful for the system for 

improvement, verification and testing. 

Models analysed with Petri nets can capture the 

relationships and interactions of events with a strong 

mathematical basis, so they have long been used in 
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manufacturing systems, tracking and control systems. 

The network is a very important part of this automated 

management system for a smart factory. These subnets 

must be connected to a larger network / core network 

for an entire smart factory, and this network may be a 

subnet for another larger network of multiple internal 

networks in a group of smart factories, this complex 

model it will be studied in the future with a 

presentation in future works. The specified subnets can 

also be divided into automatic process point indicators 

/ points, such as robots or other hardware devices. 

Starting from the case study presented in [3] where 

only the production system for information 

transmission, IoT devices and 5G architecture were 

analysed. In this paper, the system consists of three 

components: supply, production and sales, tracking 

and control with IoT devices and accessibility being 

ensured by architects using 5G technologies. 

The analysed system is considered to be grouped on 

three levels, as in figure 1. The basic level remains the 

manufacturing level [3] in addition to the addition of 

the control and tracking level provided by IoT and 5G 

architecture for information transmission, figure 2. 

After a complete process, the most representative 

variations that can be observed during manufacture are 

those in the following figures: 3, 4, 5, 6. 

The tracking system has the ability to maintain 

network coverage to detect errors and communicate 

necessary information. The human errors that can 

occur have a significant influence on the reliability of 

the system, sometimes more than technological 

failures. Research shows that the vast majority of 

industrial accidents are attributed to human error. IoT 

systems are considered as a tracking and monitoring 

technique for error prevention and real-time operations 

management.  

 

 

 
Fig. 1. General system without monitoring 

 

 
Fig. 2. Monitoring system 

 



 

47 
 

Centrally supervised control techniques have been 

studied to overcome the inherent limitations of 

decentralized approaches, including the lack of ability 

to provide rapid and comprehensive solutions to be 

optimal. 

In the presentation of the general system without 

monitoring the flow of the technological process, it flows 

close to the ideal way. 

 

 
Fig. 3. Monitoring system for the technological flow of 

processing 

 

Fig. 4. Variation of technological flow under the action of 

external factors 

 
Fig. 5. Highlighting the variation at the meeting point 

between technologies 

 
Fig. 6. The variation of the information flow under the 

action of the factors of the new technologies 

 

When the monitoring action occurs on the system, 

there are also variations in the system, which can be 

solved most easily by storing data in the cloud, or by 

applying the management mode proposed by RAMI 

4.0, presented in a previous paper. 

 

3. CONCLUSIONS 

 

IoT is an innovative technology that can provide a lot 

of benefits and transform today's industries. It aims to 

incorporate intelligence into systems, thus creating 

autonomous decision-making systems. Makes 

communication and interaction between people and 

devices possible. Industries and businesses have a 

huge interest in IoT because of the new solutions, 

applications and services they offer. 

The most important features that 5G brings to the 

industry are the ability to collect more data by 

connecting multiple devices and increasing 

bandwidth; ensuring reliable and secure data 

collection and reducing latency to unprecedented 

levels in wireless technology. 

This paper presents some advantages that the adoption 

of a 5G architecture can offer to the industrial 

environments in terms of flexibility, agility, efficiency 

and automation in the implementation and 

management of the life cycle of services capable of 

empowering manufacturing processes. 

The architecture presented stimulates innovation in 

manufacturing processes, an important role being 

played by Artificial Intelligence, which can contribute 

to improving their quality and overall performance and 

which will be presented in a future paper. 
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