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A B S T R A C T  
In recent years, the significance and efficiency of business performance have become dependent heavily 

on digitization, as jobs in companies are seeking to be transformed into digital jobs based on smart 

systems and applications of the fourth industrial revolution. Cybersecurity systems must interact and 

continuously cooperate with authorized users through the Internet of Things and benefit from corporate 

services that allow users to interact in a secure environment free from electronic attacks. Artificial 

intelligence methods contribute to the design of the Fourth Industrial Revolution principles, including 

interoperability, information transparency, technical assistance, and decentralized decisions. Through 

this design, security gaps may be generated that attackers can exploit in order to be able to enter systems, 

control them, or manipulate them. In this paper, the role of automated systems for digital operations in 

the fourth industrial revolution era will be examined from the perspective of artificial intelligence and 

cybersecurity, as well as the most significant practices of artificial intelligence methods. This paper 

concluded that artificial intelligence methods play a significant role in defending and protecting 

cybersecurity and the Internet of Things, preventing electronic attacks, and protecting users' privacy. 
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1. Introduction 

Developments in artificial intelligence methods, especially machine learning algorithms that are used to predict and analyse 
data behaviours, have brought about rapid developments in the information revolution [1-4]. These methods create the 
process of data analysis and automated intelligent operations vital in digital processes [5][6]. With the increase of data 
analysis solutions and predictive computational models, the digital world has witnessed the emergence of many and many 
applications and electronic devices that contribute to the growth of the environment for companies and individuals [7-9]. 
Moreover, these methods present significant economic and structural challenges to industries. Machine learning algorithms 
contribute to prediction and significantly improve the accuracy of procedures [10-13]. Through these algorithms, correct 
decisions can be made based on data whose behaviour has been studied and analysed to improve industrial processes, reduce 
time and effort, and improve productivity. At the same time, the emergence of automated intelligent processes has simplified 
various industrial jobs, automating repetitive and labour-intensive processes, thus growing efficiency and saving costs. 
Artificial intelligence methods seek to analyse big data and develop new possibilities for various industrial applications 
[14][15]. These methods enable harnessing vast amounts of data and extracting beneficial insights. Through sophisticated 
analytics, companies can identify patterns, trends, and abnormalities that were previously inaccessible. By leveraging these 
insights and plans, companies can improve their operations, enhance the quality of products, and enhance resource allocation. 
Predictive algorithms can be utilized to predict specific equipment failures or identify business needs and address potential 
problems. Also, companies can reduce downtime, improve the use of applications and devices, and reduce maintenance 
costs. These strategies improve operations, supply chain management and control, and product quality control. The fast 
improvement of predictive algorithms and big data analysis provides: 

 Enormous potential in studying product behaviours. 
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 Helping to make timely health decisions. 

 Addressing data security and privacy concerns. 

 Protecting sensitive information for businesses and users. 

 

The fourth industrial revolution (4IR) covers many different areas of research and key technologies such as big data, smart 

factories, electronic, physical systems, Internet of Things, and interoperability where the entire supply chain can be 

digitized [16-20]. The 4IR seeks to operate artificial intelligence techniques to transform companies into a fully automated 

digital environment with all public and private data and information connected to each other digitally in one system and 

one environment and interacting fully to make decisions [21-23]. Physical systems and human operators must work 

seamlessly by collaborating in accomplishing tasks, and there is very important for there to be cooperation between 

machines and humans. The communication process between machines and humans occurs through a smart digital 

environment that facilitates the communication process and achieves many benefits, including monitoring real users and 

effective decentralized decision-making. In other words, a smart factory that contains mechanisms for monitoring all 

physical and real-time operations and decentralized decision-making can be implemented with maximum efficiency while 

offering many advantages to the workers in this factory. The 4IR is characterized by integrating digital technologies, such 

as artificial intelligence, robotics, the Internet of Things (IoT), big data, and automation, to develop a digital environment 

that has many advantages for companies and individuals [24-26]. AI-powered robotics and automation systems streamline 

industrial processes and enhance the quality of their products. Artificial intelligence methods enable robots to perform 

complex tasks, enhancing productivity, accuracy, manufacturing efficiency, and customer satisfaction [27][28]. Machine 

learning is an essential component of artificial intelligence in the 4IR. Machine learning algorithms contribute to making 

practices that help computers learn from huge amounts of data, recognize new patterns, and make correct decisions through 

prediction strategies, for instance, image recognition, natural language processing, recommendation systems, medical data 

analysis, and others [29][30]. Artificial intelligence is making significant progress in many domains, especially with the 

emergence of large applications such as ChatGPT and Bard [31-37]. These applications contribute to business development, 

increase productivity, and grow the human mind. Artificial intelligence is a science that includes a variety of computational 

techniques inspired by the way humans use their nervous systems and bodies to feel, learn, reason and act. The 4IR is the 

period that witnesses the emergence of electronic-physical systems with new capabilities like human capabilities. This 

capability is linked to the technologies, applications, and infrastructure of the 3IR. The 4IR is described as the merging of 

digital and biological technologies, affecting many aspects of our lives [38-40]. Influencing people's relationships with 

technology can change production processes, employment patterns, and how and where work is accomplished. 

The main contribution of this article is to concentrate on the relationship between the 4IR and artificial intelligence methods 

and the impact of cybersecurity on the digital environment while conducting analyses and assessments of the precautions 

that must be taken in this domain. In addition, reviewing the most important conclusions reached in this article and 

identifying actions that can contribute to growing the digital environment. 
 

2. Industry 4.0 Technology 

Industry 4.0 refers to the integration of digital technologies and automation into industrial processes and includes many 

advanced technologies such as artificial intelligence, robotics, big data analysis, cloud computing, 3D printing (additive 

manufacturing) and the Internet of Things [41-45]. The essence of industry 4.0 lies in its ability to transform and develop 

industries and contribute to companies' economic growth [46-50]. It increases productivity and efficiency through enhanced 

automation, real-time data analysis, and reduced downtime. Also, it contributes to quality control and the use of resources 

more efficiently, as companies can achieve higher productivity with less resources, which leads to increased economic 

growth for these companies, achieving competitiveness and earning client satisfaction. Moreover, industry 4.0 facilitates 

the digital transformation of industries by connecting machines, systems and processes together in a digital environment. 

This connection enables data sharing and collaboration through certain mechanisms that allow company owners to make 

quick judgments and improve client experiences. The establishment of smart manufacturers is one of the most critical 

priorities of industry 4.0, where machines and systems are linked, communicate with each other through Internet of Things 

sensors and analyse data in real-time. Operators can monitor equipment performance, predict maintenance needs, prevent 

breakdowns, reduce downtime and costs, and improve maintenance schedules. Artificial intelligence and robot methods 

enable adjustable production practices that can rapidly adapt and meet all changing client requirements through the use and 

analysis of real-time data.  
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Fig. 1. Cobots operate with humans in industry [downloaded from Google]. 

The primary purpose of industry 4.0 is to improve human capabilities and make work more efficient, less stressful, and 

safer. Cobots can work with humans and help improve productivity and repetitive tasks by analysing data, making more 

profitable decisions, and concentrating on more complex and creative tasks. Figure 1 illustrates how cobots operate with 

humans in industry. Industry 4.0 can contribute to sustainable development by developing efficient practices in the use of 

company resources, assisting in data analysis, determining energy consumption patterns, and improving processes to reduce 

waste and environmental impact on the company's products, thus leading to reducing emissions associated with the 

company's products and preserving the surrounding environment. Industry 4.0 has the considerable potential to design 

economic growth for companies and working individuals by enhancing productivity and creating new business models 

serving a large society segment. Companies seeking digital transformation can rely on industry 4.0 technologies as they 

will gain a serious competitive advantage in the global market (see Figure 2). Thus, they can attract investment, encourage 

entrepreneurship, develop new job opportunities in modern technology sectors, and cooperate with international companies 

to increase the company's productivity. It is vital because it revolutionises industries by enhancing productivity, enabling 

the workforce to work in private companies, improving sustainability, and increasing economic growth for nations and 

companies. Industry 4.0 relies mainly on the knowledge of superior automation, interaction and communication between 

manufacturing technologies, which include cyber-physical systems, the Internet of Things and cloud computing, in order 

to create a smart manufacturer that meets client requirements. Digital technology changed the direction of the industry and 

enabled the convergence between the Internet of Things and robots through the use of artificial intelligence methods.  

 

 

Fig. 2. The significant of industry 4.0 [49].  
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The Internet of Things has found many new business models across various industries that serve communities. The Internet 

of Things technology refers to a network that includes physical devices embedded with sensors, software, and connectivity, 

which allows them to collect and exchange data in a digital environment free from gaps and preserves users' privacy. In 

addition, the Internet of Things has opened up opportunities for new services and applications to spread and serve 

companies and individuals, as IoT devices can be integrated into the infrastructure and create a network that includes a 

group of devices linked with each other, for instance, home automation services, smart cities, wearable devices, and 

healthcare monitoring systems. These devices collect and analyse data and provide accurate outcomes to help staffers make 

the right decisions. The Internet of Things provides opportunities to create new data-based businesses, as the considerable 

amount of data collected by IoT devices is analysed to create unique patterns and make appropriate decisions. It is possible 

to generate income from this data through various means, such as providing data analysis services, developing products, 

etc., and this data cannot be sold to other parties after obtaining clients' approval. Companies can take advantage of the 

Internet of Things to create more efficient operations, provide new services, and gain a competitive advantage in the digital 

environment. Companies such as Amazon, Facebook and Netflix are among the modern pioneers of the new industrial 

revolution. Industry 4.0 is evolving rapidly, and technology companies need to evolve over time to compete in tomorrow's 

world. Companies such as Amazon, Facebook and Netflix are among the modern pioneers of the new industrial revolution. 

3. Artificial intelligence and Industry 4.0 

Cyber systems are continuously surveyed in smart factories, and their effectiveness in decentralized decision-making via 

the Internet of Things is confirmed. Cyber systems communicate with each other and with individuals in real-time, inside 

or outside the virtual environment. In order to create an efficient industry 4.0, companies must mainly rely on artificial 

intelligence techniques, which will create new job opportunities as well as fill the gap between the existing workforces. 

Artificial intelligence techniques seek to force the industry to invest and use new skills by hiring a good workforce that has 

the ability to deal with artificial intelligence applications in all fields. The main objective of industry 4.0 is to create an 

environment that relies heavily on artificial intelligence, digitization, and the Internet. Artificial intelligence techniques can 

be combined with cybersecurity to create smart models to classify malware and detect cyber-attacks because computer 

systems are frequently exposed to cyber threats [50-56]. These technologies are used to protect the privacy of users and 

computer systems and to prevent unauthorized access[57-60]. Moreover, machine learning algorithms are trained to 

recognize new patterns and create more innovative applications capable of detecting cyber-attacks and defending the digital 

environment. Meanwhile, the malicious use of artificial intelligence algorithms and the ability to make attack techniques 

more sophisticated does not go unnoticed. In industry 4.0, artificial intelligence and cybersecurity are two related domains 

that have significant roles in achieving a digital environment free of loopholes, as artificial intelligence contributes to 

strengthening cybersecurity defences. Machine learning algorithms can analyse large amounts of data to determine patterns 

and cyber threats by training these algorithms to identify malicious activities and behaviours. Artificial intelligence supports 

security analysts in identifying potential threats and investigating malicious application practices more efficiently. 

Intelligent algorithms process and correlate large amounts of security data, including logs, network traffic, and user 

behaviour within the digital environment, and determine indicators of breaches and systems vulnerabilities. Artificial 

intelligence algorithms are characterized by their ability to analyse the patterns and behaviour of users within the network 

to identify patterns and behaviours of electronic threats. This can support companies in detecting unauthorized access or 

abnormal user activities. Artificial intelligence is of great importance in enhancing cyber security. Companies must 

implement the following steps in growing their digital assets: 

- Utilising machine learning algorithms to detect modern threats and malware. 

- Updating computer systems operating artificial intelligence applications to discover security vulnerabilities and verify 

that systems are working perfectly. 

- Training machine learning algorithms to protect the privacy of users and companies and not allow unauthorized 

individuals to manipulate or modify them. 

- Enhancing collaboration between AI researchers and cybersecurity experts in designing more uncontroversial and 

trustworthy algorithms. 

- Report users and companies of the risks associated with artificial intelligence techniques, such as deepfakes, and 

enhance critical thinking skills to combat misinformation. 

The growth of networks and the Internet has provided users with an interconnected, interactive, and highly opportunely 

online environment. Artificial intelligence techniques are applied in many sectors thanks to the power of its algorithms that 

have the ability to improve the performance of computer systems. Moreover, cybersecurity techniques are also being 

improved using AI techniques or subsets of machine learning and neural networks to create AI-enhanced cybersecurity 

systems capable of protecting the digital environment from cyber-attacks. It is expected that the number of workers in the 
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cybersecurity sector will decrease by 2025 to approximately 2 million people due to the existence of artificial intelligence 

techniques that will replace humans in many positions by 2030. AI can assist in alleviating concerns while empowering 

existing cyber workers. HR systems are built by large groups of cybersecurity and natural language processing experts. AI 

can do the legal work of processing and analysing data to help make decisions. In addition, providing many training 

programs in all domains via the Internet. Artificial intelligence practices in cybersecurity help protect companies from 

cyber threats and recognise malicious programs. In addition, AI-based cybersecurity systems can provide practical security 

standards and help develop better strategies to prevent all kinds of electronic threats and not allow unauthorized individuals 

to tamper with data or create hidden components inside computer systems. 
 

4. Conclusions 

Traditional cybersecurity engineers play a significant role in protecting users' privacy, preventing unauthorized access, and 

protecting computer systems from electronic attacks, as they are characterized by confidentiality, integrity, and non-

repudiation of user data. With the advent of Industry 4.0, transformative practices such as cloud computing, artificial 

intelligence, Internet of Things (IoT), and system automation have emerged. This industry faces many electronic attacks 

and cyber threats because it contains big data for many users and companies and is characterized by the rapid transfer of 

information and data between computer systems. Thus, vital cybersecurity techniques are required to protect electronic 

data from electronic operations and attacks and to ensure that this data is not stolen or tampered with. Cybersecurity 

engineers must familiarize themselves with the latest technologies and benefit from them in creating an electronic 

environment free of loopholes and not allowing electronic attacks to enter computer systems and control the data of users 

or companies. Continuous monitoring of this environment with attack prevention measures must be implemented to ensure 

the stability and security of digital ecosystems in industry 4.0. In the digital environment, cloud computing allows storing 

and processing huge amounts of data, and artificial intelligence works to enable systems to make smart decisions. Also, the 

existence of the Internet of Things connects computers with each other, creating a highly interconnected virtual system. 

Eventually, cybersecurity techniques need to implement robust systems control mechanisms, use encryption protocols to 

protect data in transit and implement intrusion detection and prevention systems to identify and block malicious activities. 

In the future, more articles will be made on the importance of Industry 4.0 and cyber security based on AI technologies.  
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