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Abstract— The influence of Artificial Intelligence (AI) is 

spreading up rapidly in many areas of automated industrial 

systems. As automated industrial systems are becoming more 

complex, the demand for production without faults is growing 

and it starts to be a huge issue to solve complex problems with 

limited human resources and knowledge and within a limited 

time. The right solution is adopting AI in the process of 

making decisions in these problems. The potential of AI is 

growing in different aspects of manufacturing management 

and control of automated industrial systems. Edge computing 

on PLC gives the opportunity to put in practice the potential 

of AI, especially in fault prediction. In this paper are given 

recent trends in artificial intelligence for automated industrial 

systems. 

Keywords— Artificial Intelligence, Industrial Systems, Edge 

computing, PLC, Prediction 

I. INTRODUCTION  

From the First industrial revolution, we try to 

understand how industrial automation has an impact on the 

labour market and productivity. Usually, we can hear 

arguments that the oncoming advances in automation will 

the end of work by humans in automated systems. On the 

other hand, many researchers claim that is no reason to be 

concerned because technological breakthroughs in the past 

have eventually increased the demand for labour and wages 

[1]. In the first three revolutions, jobs that were realized by 

human muscles are replaced by machines, while in the 

fourth revolution decision making jobs have to be replaced 

by Artificial Intelligence (AI). This is a significant 

difference between the ongoing revolution (4th revolution) 

and previous revolutions (see Fig. 1 [2]). Industrial 

automation typically involves the substitution of machines 

for hard physical work. From the perspective of workers, it 

has two sides: good and bad. The good side is that workers 

will be released from jobs that have a big influence on their 

health,  but on the other side, they can lose their jobs or it 

can lead to the displacement of workers from the tasks that 

are being automated, to the tasks for which they are not 

qualified enough (displacement effect - as capital takes 

over tasks previously performed by labour). The 

displacement effect implies that automation reduces the 

labor share of value-added.  The history of industrial 

automation shows that new technologies came with new 

tasks in which labour has a comparative advantage [3].  

Now, industrial automation coming with AI, which means 

that we have a situation in which machines are not only the 

substitution for hard physical jobs, but also for decision-

making jobs.  

 
Fig. 1 Difference between industrial revolutions [2] 

According to the report from the World Economic 

Forum (WEF), we are into the Fourth industrial revolution 

and we must be aware of this fact. WEF named several 

topics which have a significant influence on the ongoing 

revolution, including artificial intelligence, robotics, 3D 

printing, nanotechnology, genetics, biotechnology, etc. All 

these drivers of changes have additional synergy effects [4].  

The key prerequisite for the ongoing revolution is to 

have quality networks that will enable quality data transfer 

from all segments of our lives’ (business and/or private). 

Actually, networks are the basic elements of the 

infrastructure of any complex digital system’s 

infrastructure. Without fast and reliable data transfer, 

digital drivers of changes will lose percent of their effects. 

Many of the major drivers of changes have a global 

effect on jobs, ranging from significant job creation to job 

displacement, and from heightened labour productivity to 
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widening skills gaps. Changes in jobs caused by 

technological progress are always followed by changes in 

their economic, social, geopolitical and demographic 

environments. Fig. 2 shows the interaction between these 

changes [2].  

 

Fig. 2 Technical, socio-economic, geopolitical, and demographic drivers 

of change [2] 

Primarily, thanks to technological changes, automated 

industrial systems are becoming more complex. Also, the 

demand for production without faults is growing and it 

starts to be a huge issue to solve complex problems with 

limited human resources and knowledge and within a 

limited time. The right solution is adopting artificial 

intelligence (AI) in the process of making decisions in these 

problems. The potential of AI is growing in different 

aspects of manufacturing management and control of 

automated industrial systems. Edge computing on a 

programmable logic controller (PLC) opens new 

paradigms for the potential use of AI, especially in fault 

prediction [5-7]. 

The rest of the paper is organized as follows: the next 

chapter presents an outline of trends in AI, with an 

emphasis on the use of AI in manufacturing; chapter three 

describes an outline of trends in automated industrial 

systems, and chapter four provides a conclusion based on 

trends in AI for automated industrial systems. 

II. OUTLINE OF TRENDS IN AI  

Term Artificial Intelligence (AI) was introduced as an 

academic discipline in the middle of the fifties of the 20th 

century [8]. From that period to these days, AI has 

transformed from the pure academic discipline to the 

desirable industrial discipline. There is no one generally 

accepted definition of AI. In many definitions of AI, the 

following definitions are sufficiently representative: 

 

 AI is an umbrella concept that influences and is 

influenced by many disciplines, such as computer 

science, engineering, biology, psychology, 

mathematics, statistics, logic, philosophy, business, 

and linguistics [9]. 

 AI is a cognitive science with rich research activities 

in the areas of image processing, natural language 

processing, robotics, machine learning, etc. [10]. 

 AI is the science that enables computers and 

machines to learn, judge and use their own reasons. 

As technologies are becoming more complex, the 

demand for Artificial Intelligence is growing 

because of its ability to solve complex problems with 

limited human resources and expertise and within a 

limited time [11]. 

The above definitions show that different kinds of 

knowledge are necessary to know if we want to apply AI. 

Usually, AI includes many areas, such as [8, 12]: 

 

 Search and Planning 

 Knowledge representation and reasoning 

 Expert systems 

 Machine learning 

 Deep Learning 

 Data mining 

 Neural networks 

 Natural language processing 

 Genetic algorithms 

 Fuzzy logic, etc. 

 

In the practice, in order to solve a problem, usually, it is 

necessary to apply more than one area of AI. Like in nature, 

sometimes we can apply different approaches (areas of AI) 

to solve some problems, based on our experience and 

knowledge.  

As already mentioned at the beginning of the paper, AI 

is a discipline that has been in use for several decades. In 

the past, people were associated to AI with a special entity, 

such as: General Problem Solver (a program designed to 

imitate human problem-solving) developed by Allen 

Newell, Herbert Simon and J.C. Shaw, Deep Blue chess-

playing computer developed by IBM or Dexter robot arm 

developed by Haddington Dynamics. These examples 

show only how wide the use of AI can be. Nowadays, AI 

can be found in applications inside cars, machines, sensors, 

motors, finance, medicine, agriculture, education, etc. 

Actually, AI can be applied in almost all areas of human 

activity. So, if we want to know the current trends in AI, 

we will see many trends common for different applications 

all over the Internet. In the outline of these searches, we can 

find the following trends in [12-16]: 

 AI Customer Support and Assistance 

 Data Access Enabling Ubiquity 

 Predictive Analytics 

 Enhanced Customization 

 Real-Time Marketing Activities 

 AI-Powered Chatbots 

 Emerging AI User Interface 

 Intelligent Automation 

 High-Risk Reputation 

 More Data Sharing 

 Partnering AI Workforce 

 AI will increasingly be monitoring and refining 

business processes 

 More and more personalization will take place in 

real-time 

 AI becomes increasingly useful as data becomes 

more accurate and available 

 More devices will run AI-powered technology 

 Human and AI cooperation increases 

 AI increasingly at the “edge” 

 AI increasingly used to create films, music, and 

games 

 AI will become ever more present in cybersecurity 

 More of us will interact with AI, maybe without even 

knowing it 
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 AI will recognize us, even if we don’t recognize it 

 Increased Overall Automation 

 Integration of AI to Aid (Not Replace) Workers 

 A shift toward cybersecurity 

 Increased focus on personalized services 

 Automated ai development 

 Auto car manufacturers will launch driverless cars 

 Application of facial recognition will increase 

 Augmented reality apps are on the rise 

 Logistics will become more efficient 

 Peer-to-peer networks will enhance transparency 

 Content will be designed using artificial intelligence 

 

The wide range of trends in AI shows how AI is present 

in different industrial and non-industrial applications. 

AI will definitely mark many years ahead and it has 

been confirmed that AI will be one of the main pillars in 

the implementation of the concept of Industry 4.0.  

III. OUTLINE OF TRENDS IN AUTOMATED INDUSTRIAL 

SYSTEMS 

As mentioned before, automated industrial systems are 

becoming more complex in many ways. In previous years, 

the complexity of the system was reflected primarily in the 

applied technologies, while in the present days, the 

complexity is reflected not only in the applied technologies 

but also in the complexity of data processing. 

The automated industrial system generates a vast 

quantity of quantity of valuable data in a single second. 

Depending on the type of an automated industrial system, 

data include values from sensors, logs from the production 

line, orders, payments, etc [17-23]. These data can be 

structured or unstructured, it can be of different types, with 

different requirements for memory capacity, etc. The 

majority of these data must be processed in real-time, 

which means that we need more computational power.  

More computational power involved new approaches in 

the data processing. One approach is to apply Edge 

computing in the situation where a continual need to 

monitor the performance of systems and processes to 

identify or predict faults is needed [5-7, 18]. Typical 

architecture with Edge computing is shown in Fig. 3 [24]. 

 

Fig. 3 Typical architecture with Edge computing [24] 

Edge computing has several advantages. Some of the 

advantages are as follows [24]: 

 

 Real-time data processing: Edge computing 

architectures bring processing units closer to the data 

source, enabling real-time communication. The 

latency problem common with classic cloud 

solutions is avoided.  

 Reduced data throughput: Edge computing primarily 

provides for local data processing in edge gateways. 

Only data that cannot be evaluated locally or should 

be available online is loaded into the cloud.  

 Data security: Edge computing leaves much of the 

data on the local network. This makes it much easier 

for companies to meet compliance requirements.   

 

The main disadvantages of Edge computing are 

complex network structure, costs of Edge hardware and 

higher maintenance costs of the system with Edge 

computing.  

Due to the complexity of the automated industrial 

systems, the approach that uses the system’s 

oversimplification and reduction start to be useless. 

Therefore, the approach that tapping the potential of AI, are 

more likely to benefit from in the long term. AI's impact on 

automated industrial systems can be viewed in different 

areas. In the case of the manufacturing systems, AI's impact 

can be organized into 5 main areas [25]: 

 

 Predictive quality and yield 

 Predictive maintenance 

 Human-robot collaboration 

 Generative design 

 Market adaption/supply-chain 

 

Also, these impacts are present in other automated 

industrial systems. But, the key question in the 

implementation of AI in automated industrial systems is 

how to select the right AI solution to address specific 

challenges and goals. In [26] is presented formula to 

selecting the right industrial AI solution based on the so-

called “The Industrial AI Quadrant” which is shown in Fig. 

4. 

 

Fig. 4 Typical architecture with Edge computing [24] 

This simple and effective methodology involves asking 

three basic questions: 

 



12 

 

1. What are your most pressing problems concerning 

manufacturing production losses? 

2. Are these problems rooted in asset performance, or 

the production process itself? 

3. Do these problems occur frequently, or infrequently? 

 

Depending on the answers, it can be determined what 

kind of AI solution we need for a particular problem. As 

mentioned before, AI is all about data, so the quality of data 

that are needed is very important in ensuring trustworthy 

results.  

In [27] we can find the following conclusion: “AI 

without data is nothing, and AI without computational 

power is impossible”. Aware of this fact, every further step 

in applying AI must be considered on how valuable data we 

have. 

IV. CONCLUSIONS  

This paper gives a brief overview of the trends in AI 

and how these trends affect automated industrial systems. 

Trends in AI are diverse, and it is difficult to find the main 

trend. In the case of automated industrial systems, one of 

the main trends is applying AI for improving 

manufacturing processes based on prediction.  

Many manufacturers of equipment, as an additional 

value of their equipment, now offer AI modules for 

predicting the operation lives of their equipment with great 

reliability. The technological complexity of automated 

industrial systems has brought great dependence on data 

processing. The main approach to solve this problem is to 

apply the approach based on Edge computing and AI.  
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