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Abstract—This research paper explores the trans-formative impact 

of artificial intelligence (AI) within the evolving paradigm of Industry 

5.0. Building on the foundation of Industry 4.0, the paper delves into 

the intricate cognitive capabilities of AI, such as machine learning 

and natural language processing. These capabilities empower 

machines to engage in intelligent collaboration with human 

operators, pushing the boundaries of traditional manufacturing and 

production processes. The research meticulously examines diverse AI 

applications within Industry 5.0, showcasing its effectiveness in 

predictive maintenance, quality control, and adaptive production 

scheduling. A central theme revolves around the symbiotic 

relationship between AI and human-technology collaboration, 

particularly in collaborative robotics, where machines intelligently 

cooperate with human counterparts to enhance safety, adaptability, 

and operational efficiency. Additionally, the paper highlights the 

indispensable role of cutting-edge communication technologies like 

5G networks and edge computing in facilitating real-time data 

exchange, crucial for Industry 5.0's interconnected ecosystem. 

Serving as a pioneering guide, this research paper not only 

introduces fundamental AI concepts but also provides a road map for 

understanding its trans-formative applications within the Industry 5.0 

framework. This invaluable resource caters to researchers, 

practitioners, and policymakers at the forefront of technological 

innovation, exemplifying the latest standards in scholarly writing. 

 

Keywords— Industrial Revolution, Edge Computing, Blockchain, 

Smart Hospitals, Cobots, Big Data Analytics, 6G, Natural Language 
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I. INTRODUCTION  

In the dynamic landscape of industrial evolution, the 

emergence of Industry 5.0 stands as a testament to the trans-

formative power of artificial intelligence (AI) (Ozdemir V, & 

Hekim N, 2018). This research endeavors to delve into the 

multifaceted implications and applications of AI within the 

context of Industry 5.0, representing a notable shift from its 

predecessor, Industry 4.0. At the heart of this evolution lies the 

integration of advanced AI capabilities, such as machine 

learning and natural language processing, imbuing machines 

with unprecedented cognitive prowess. This has profound 

implications for the manufacturing and production processes, 

enabling intelligent collaboration between machines and 

human operators. 

The foundational exploration of AI's cognitive capabilities 

unfolds into a nuanced examination of its practical 

applications within Industry 5.0(He, A. Bae et al, 2010). From 

predictive maintenance that anticipates and prevents system 

failures to quality control mechanisms that ensure precision, 

the influence of AI pervades various facets of industrial 

operations. The paper accentuates the symbiotic relationship 

forged between AI and human-technology collaboration, 

particularly exemplified in collaborative robotics (Bankins S., 

& Formosa P., 2020). Here, machines and humans work in 

tandem, amplifying safety, adaptability, and overall 

operational efficiency. This collaboration heralds a new era 

where the strengths of both entities synergize to create a 

harmonious and highly productive industrial ecosystem. 

Beyond the realm of machine-human cooperation, the 

research underscores the indispensable role played by cutting-

edge communication technologies (Chen Z., et al, 2021). The 

advent of 5G networks and edge computing is pivotal in 

facilitating real-time data exchange, fostering an 

interconnected ecosystem that defines Industry 5.0.  

As this research endeavors to navigate the trans-formative 

landscape of AI within Industry 5.0, it serves as a guiding 

beacon for researchers, practitioners, and policymakers. By 

elucidating the nuanced interplay between AI and industrial 

processes, the paper contributes to the ongoing discourse on 

technological innovation, providing insights that resonate with 

the latest trends in scholarly writing. Through this exploration, 

the research seeks to unravel the intricate tapestry of Industry 

5.0, where AI is a catalytic force propelling industries toward 

unprecedented levels of efficiency, collaboration, and 

technological advancement. 

II. LITERATURE REVIEW 

Industrial 

Revolution 
Description Features 

Industrial 

Revolution 

1.0 

The First Industrial 

Revolution began in the 18th 
century through the use of steam 

power and mechanization of 

production. The use of it 
for industrial purposes was the 

greatest breakthrough for increasing 

human productivity. Developments 
such as the steamship or (some 100 

years later) the steam-powered 

locomotive brought about further 
massive changes because humans 

and goods could move great 
distances in fewer hours(Ellitan L., 

2020). 

➢ Mechanization 

➢ Textile Industry 
Advancements 

➢ Steam Power 

➢ Factory System 
➢ Transportation 

Revolution 

Technological 
Innovation 

Industrial 

Revolution 

2.0 

The Second Industrial 

Revolution began in the 19th 
century through the discovery 

of electricity and assembly line 

production. Henry Ford (1863-1947) 
took the idea of mass 

production from a slaughterhouse in 

Chicago(Ellitan L., 2020). The pigs 
hung from conveyor belts and each 

➢ Electrification 

➢ Invention of the 
Internal 

Combustion 

Engine 
➢ Expansion of 

the Railroad 

Network 
➢ Mass Production 
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butcher performed only a part of the 
task of butchering the animal. Henry 

Ford carried over these principles 

into automobile production(Alizon F 
et al., 2008 ). 

Techniques 
➢ Chemical & 

Pharmaceutical 

Advances 
➢ Communication 

Revolution 

➢ Steel Production 

Industrial 

Revolution 

3.0 

The Third Industrial 

Revolution began in the ’70s in the 

20th century through partial 
automation using memory-

programmable 

controls and computers(Ellitan L., 
2020). Since the introduction of 

these technologies, we are now able 

to automate an entire production 
process - without human assistance. 

Known examples of this 

are robots that perform programmed 
sequences without human 

intervention(Koza J. R. & Rice J. P. 

1992). 

➢ Rise of 

Computers and 

Microelectronic
s 

➢ Advancements 

in 
Telecommunicat

ions 

➢ Software 
Development 

➢ Automation and 

Robotics 
➢ E-commerce 

Services 

➢ Mobile 
Technology 

➢ Renewable 

Energy and 
Sustainable 

Technologies 

Industrial 

Revolution 

4.0 

The Fourth Industrial Revolution 

(4IR) represents a trans-formative 
era marked by the convergence of 

digital technologies, automation, 

and the physical world(Shahroom 
A.A. & Hussin N. 2018). Building 

on the progress of its predecessors, 
this revolution is characterized by 

the integration of cutting-edge 

technologies that are reshaping 
industries, economies, and societies. 

Production systems that already 

have computer technology are 
expanded by a network connection 

and have a digital twin on the 

Internet so to speak(Grieves M. W. 
2019).  The networking of all 

systems leads to "cyber-physical 

production systems" and therefore 
smart factories, in which production 

systems, components and people 

communicate via a network and 
production is nearly autonomous. 

➢ Digital 

Connectivity 
➢ AI and ML 

➢ Automation and 

Robotics 
➢ Internet of 

Things (IoT) 
➢ Big Data 

Analytics 

➢ Blockchain 
Technology 

➢ 3D Printing 

(Additive 
Manufacturing) 

➢ Augmented 

Reality and 
Virtual Reality 

Biotechnology and 

Genomics 

 

Industrial Revolution 5.0: Industry 4.0 primarily focuses on a 

shift in the industrial paradigm that is driven by technology; 

society and human factors have received less emphasis 

(Paschek D. et al, 2019). The potential job loss and lack of job 

security brought by the rising use of autonomous systems is 

one worry associated with this industrial revolution. The 

technological transition must therefore be made sustainably 

and in accordance with the goals of socioeconomic 

development. Considerations to people and the society 

throughout the industrial changeover gave rise to “Industry 

5.0”, which introduced in 2015 to advance the idea of 

"Industrial Up-cycling." Studies are conducted to distinguish 

the aims, objectives, and methods of “Industry 5. 0” as a new 

stage in the engineering transition. Keidanren, the most 

significant business organization in Japan, proposed "Society 

5.0" to track the effects of this paradigm shift. This concept 

aims to protect societal, environmental, and economic benefits 

while exploiting technological breakthroughs. It tries to 

reverse the revolutionary solutions for the betterment of 

human life. Over the past few years, Industry 5.0 has focused 

a great deal of attention on human-robot collaboration with a 

focus on the human’s role in the digital revolution.  

In fact, there are several speculations regarding the "Age 

of Augmentation," in which the human and the machine can 

coexist and collaborate, prior to this formal launch of Industry 

5.0. It posits that “Industry 5. 0” introduced robust, 

environmentally sustainable, and human-centered concepts to 

the industrial revolution. It will revolutionize production 

methods globally by removing monotonous tasks from human 

labor. 
 

 
Figure 1: Industry Revolution from 2.0 to 5.0  

(Tesfay Tsegay  et al  2023) 

 

“Industry 5.0” technologies are being adopted more 

widely, but this will not reduce the value of people; on the 

contrary, it will encourage the dual amalgamation of human 

and machine intelligence in a cooperative setting. The borders 

between the real world and the virtual one will be removed by 

industry 5.0., even though it is unclear exactly what it will do 

or how it will affect business. Collaboration between people 

and intelligent systems like robots will increase in “Industry 

5.0”, especially in the industrial sector. In this level, all 

boring, repetitive jobs are taken over by machines, freeing up 

humans to focus on their creative side while taking on more 

responsibility and supervising systems to improve overall 

production quality. This will be made possible by the desire 

for more complex human-machine interfaces through stronger 

integration, increased robot automation, and the power and 

ingenuity of human minds. 

Applications Of Industry 5.0 

Industry 5.0 Offers Advantages to the employees and 

workers as well as the society. deployment of this sector 

promotes resource-use technologies that are sustainable and 

ethical. it encourages human decision-making and benefits 

from enabling technology that helps transform many different 

sectors. 

1. Manufacturing Industry: “Industry 5.0” is a brand-new 

manufacturing model that focuses on human-machine 

communication. the main objective of “industry 5.0” is to 

maximize human creativity and more accurate machinery's 

ability to work together. it creates procedures for resource 

recycling and reuse to make the production sustainable. 

manufacturing needs to have less negative environmental 



International Journal of Multidisciplinary Research and Publications 
 ISSN (Online): 2581-6187 

 

 

49 

 
Bhanu Pratap Singh, Dr. Rohit Kumar, and Dr. Himanshu Verma, “Industry Revolution 5.0 and It’s Applications,” International Journal of 

Multidisciplinary Research and Publications (IJMRAP), Volume 7, Issue 7, pp. 47-51, 2024. 

effects, too(xu x. et al 2021). utilizing additive 

manufacturing, personalization must be increased to 

reduce waste and maximize resource efficiency. by 

releasing human workers of boring tasks, industry 5.0 is 

revolutionizing industrial processes everywhere. the 

manufacturing sector tries to boost production efficiency, 

value addition, and market share by incorporating service 

components into the production process.  

2. Smart Hospitals: One of the major applications of 

“industry 5.0” is a real-time, smart hospital. it is vital for 

enhancing medical practitioners’ quality of life. by using 

smart healthcare technology, doctors may examine 

infected individuals remotely and provide useful 

information for better medication, for instance as in the 

covid-19 pandemic(adel a., 2022). machine learning (ml) 

applications make use of genetic data, natural language 

processing, and medical imaging. disease detection noted 

that industry 5.0 makes it possible to produce the 

customized smart implant correctly in accordance with 

changing client demands focus, artificial intelligence 

technologies are being used in the medical industry to 

measure a variety of things, including levels of glucose.  

3. Edge Computing: The increasing growth of the “internet of 

things (iot)” and the accessibility of several cloud services 

have led to a novel term defined as “edge computing”, that 

permits processing of data at the network edge. both the 

transitions to “industry 4.0” and the transition to “industry 

5.0” benefit greatly from edge computing. edge computing 

can satisfy demands for battery life limits, latency charges, 

system performance demands, data protection, and 

privacy(maddikunta p. k. r. et al 2021). edge computing 

lowers the cost of communication and guarantees that 

programmers work well even in distant areas. some helpful 

jobs that edge computing can perform include processing 

of data, cache coherency, computation offload, 

transferring, and delivering requests. future industrial 5.0 

applications like autonomous vehicles, uavs, and distant 

patient monitoring are supported by real-time 

communications from edge computing.  

4. Cobots: Recent developments in robotics and automation 

have made working with robots increasingly 

important(maddikunta p. k. r. et al 2021). all devices with 

computing capabilities have undoubtedly become smarter, 

and as the result of the incredibly rapid advancements in 

artificial intelligence and smart technology, a new field of 

study called as cobots has emerged. “collaborative robots 

are those designed to work with humans”, and because of 

this, automation of human skills is now easier than ever for 

both individuals and small businesses.  

5. Internet Of Everything (Ioe): The internet of everything 

(ioe) connects people, processes, information, and 

things(maddikunta p. k. r. et al 2021). it significantly 

contributes to the creation of new possibilities for the 

“industry 5.0” applications. in industry 5.0, ioe has enabled 

the ability to bring forth new features, a better user 

experience, and anticipated advantages for businesses. the 

role of the ioe in industry 5.0 has facilitated the improved 

consumer satisfaction and loyalty. it helps to reduce 

congestion from communication lines and lowers latency, 

and thus offers industry 5.0, the chance to cut operating 

costs. efficiency in the supply chain and logistics is a 

difficult problem for industry 5.0 but, ioe will streamline 

production procedures and cut down on supply chain 

waste. since the ioe has advanced so much, humans now 

share information wirelessly, primarily with the aid of 

wireless sensors. 

5. Blockchain: Industry 5.0 benefits substantially from 

Blockchain technology. Centralized control of a sizable 

number of heterogeneously linked devices is a big 

difficulty in Industry 5.0. Secure peer-to-peer interactions 

provided by blockchain provide a permanent record-

keeping system. An absolute ledger also supports 

operational responsibility and transparency for major 

events in “Industry 5.0” applications(Maddikunta P. K. R. 

et al 2021). Industry 5.0 can employ the smart contracts to 

ensure security through authentication and automated 

service-oriented operations. Blockchain-based segmented 

and distributed approaches can also provide a better level 

of data and transaction security. 

6. 6G & beyond: 6G will eventually be able to provide 

Industry 5.0 with significant value-added services. 

Building radio infrastructure is difficult when there is a 

highly dense network of thousands or hundreds of 

thousands of sensors, hardware components, and 

robots(Maddikunta P. K. R. et al 2021). It won't be able to 

handle the fast-expanding bandwidth needs with current 

networks due to the rapid rise of smart infrastructure and 

projected applications (such 4G and 5G networks). The 

industry 5.0 revolution will be fueled by the deployment of 

6G and beyond, which will enable the delivery of reduced 

latency, support for high-quality services, vast IoT 

infrastructure, and integrated AI capabilities. 

7. Big Data Analytics: In Big Data Analytics, technologies 

like artificial intelligence, machine learning, social media, 

data mining, data fusion, etc. are widely used(Maddikunta 

P. K. R. et al 2021). Certain enterprises within “Industry 5. 

0” can utilize big data analytics to accurately understand 

the customer, which can be leveraged to enhance product 

pricing, concentrate on boosting manufacturing efficiency, 

to aid in diminishing overhead costs, etc. Some businesses, 

including Facebook, Twitter, and LinkedIn, employ big 

data analytics to promote the products and boost sales 

based on customer happiness. The resolution of the 

Industry 5.0 ecosystem depends on the integration of data, 

highly tailored manufacturing procedures, and intelligent 

technologies in the production process. Big data analytics 

is utilized for making judgments in real-time to increase 

industry competitive edge.  

Natural Language Processing & Machine Learning in 

Industry 5.0 

Natural Language Processing (NLP) and Machine 

Learning (ML) play integral roles in the context of Industry 

5.0, which represents the convergence of advanced digital 

technologies with traditional industrial processes. In this 

paradigm, NLP and ML contribute significantly to enhancing 
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efficiency, productivity, and innovation across various 

industries(Ozdemir V, & Hekim N, 2018). 

NLP facilitates the interaction between humans and 

machines by enabling computers to understand, interpret, and 

generate human language in a meaningful way. In Industry 

5.0, NLP finds applications in several areas: 

1. Human-Machine Interaction 

2. Data Analysis and Insights 

3. Information Retrieval and Search 

4. Language Translation 

ML techniques, which encompass a range of algorithms 

and statistical models, enable computers to learn from data 

and make predictions or decisions without being explicitly 

programmed(Ozdemir V, & Hekim N, 2018). In Industry 5.0, 

ML is leveraged in various ways: 

• Predictive Maintenance 

• Quality Control 

• Supply Chain Optimization 

• Autonomous Systems 

Challenges in the Adaptation of Industry 5.0 

 (Adel, A. 2022) 

● Modern technology adoption necessitates more effort and 

time from human labour. 

● To collaborate with intelligent robots, individuals need to 

develop competency-based skills. The human workers 

must have experience of working with robots and 

intelligent machines. Learning the essential technical 

abilities in addition to the skills and experience presents a 

challenge for human workers. 

● Collaborative robots, artificial intelligence, real-time data, 

the Internet of Things, customized factories are all 

necessary components of industry 5.0 that calls for huge 

investments. 

● Additional expenditures associated with training human 

workers for new jobs are to be incurred to boost output and 

efficiency. 

● As establishing trust in ecosystems is essential, security 

poses a challenge for Industry 5.0. To defend against 

potential quantum computing applications when deploying 

Internet of Things nodes, the industry uses authentication 

on a large scale. Automation poses hazards to the 

company, thus it is necessary to have reliable security 

for it. Since “Industry 5.0” applications are severely reliant 

on ICT systems, stringent security standards are essential 

to guard against security risks. 

● In intelligent manufacturing systems, self-organizing 

systems demand greater autonomy and social capabilities. 

The shift from the present environment to industry 5.0 is 

difficult since the current systems lack independence, like 

integrated decision making. 

● This trend further polarizes the workforce as middle-skill 

employment shrinks and the workforce is split into two 

groups: highly skilled and experienced labour and lesser 

paid and unqualified workers. The divide between 

competent and incompetent persons in society may 

increase as a result of this. 

● Due to higher levels of automation in the sectors, the 

current firm strategies and business models must be 

modified to meet the specifications of industry 5.0. As a 

result of mass personalization, business strategy will 

emphasize customer-centric operations more. Customer 

subjectivity changes over time, making it difficult to 

often change corporate strategies and organizational 

frameworks. 

● Drawing regulatory frameworks in industry 5.0 is 

difficult because of the use of automation. For instance, 

who will be responsible for failures and to what extent? 

● Social diversity in terms of acceptance, measurement of 

the creation of social and environmental value, 

complexity of the system and transdisciplinary research 

disciplines, agile, outcome-focused innovation policy 

that is ecosystem-oriented are some more inherent 

challenges in Industry 5.0. 

Finding the Reviews 

Industry 5. 0 signifies the next advancement in industrial 

production, highlighting the merging of human intelligence 

with cutting-edge technologies to promote collaboration and 

creativity. Unlike its predecessors, Industry 5.0 

acknowledges the indispensable role of human workers 

alongside automation and artificial intelligence (AI). By 

leveraging technologies such as AI, robotics, and augmented 

reality, Industry 5.0 seeks to enhance human capabilities, 

improve productivity, and drive innovation in manufacturing 

and beyond. 

III. CONCLUSION 

This industrial revolution involves utilizing human-

machine interface to expedite and simplify tasks. The 

personalization concept is advanced by Industry 5.0. 

Industry 5.0 is employed more effectively to create a 

virtual environment, cutting-edge computers, and IT to satisfy 

the highly individualized demand. Artificial Intelligence, Big 

data, Cloud Computing, Internet of things (IoT), COBOTS, 

innovation, and creativity are all optimally integrated in 

Industry 5.0. It is estimated to generate higher-value jobs with 

more room for innovation and creative thinking. It contributes 

to raising labor productivity and giving customers more 

customization options. On the other hand, skill development 

for the workforce is a massive task because of highly 

automated industrial systems. Industry 5.0 offers a larger 

threat to cyber security in critical industrial automation and 

production lines because of its growing connectivity and 

adoption of standard communications protocols. Industry 5.0 

may give computers more autonomy, but humans will always 

have the last say in ethically significant decisions. By 

leveraging machine learning algorithms, predictive analytics, 

and automation, organizations can streamline operations, 

adapt to dynamic market conditions, and deliver personalized 

experiences to customers. Generally, industry 5.0 is projected 

to revolutionize the manufacturing systems and processes by 

facilitating increased human-robot collaboration to deliver 

customized products to clients. Through programmers like 

Make in India, Skill India, and Start-up India, India hopes to 

become a manufacturing hub. With the assistance of these 
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programmers and initiatives, Industry 5.0 holds significant 

potential to position India as the leader in smart and 

collaborative production systems. 
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