
Trends in Mechanical Engineering and Technology 

ISSN: 2231-1793 

Article type: Review 

Volume:14 Issue: 2 

Received Date: 2 July 2024 

Accepted Date: 16 July 2024 

Published Date: 30 July 2024 

 

"Adapting Engineering Education: The 

Impact of Emerging Technologies in India" 

 
Dr T R Vijayaram * 

 Professor, Department of Mechanical Engineering,  

School of Mechanical Engineering, BIST, BIHER, Selaiyur, Chennai 600073,  

Tamil Nadu, India 

E-mail: vijayaram.mech@bharathuniv.ac.in 

ABSTRACT 

One million engineering graduates are produced in India each year as of 2021. In terms of 

technical education, India has 3500 engineering colleges, 3400 polytechnics, and 200 planning 

and architecture schools. India possesses the greatest quantity of engineers worldwide, along 

with the greatest number of engineering education institutions and infrastructure. Computer 

science and engineering, electrical and electronics engineering, aerospace engineering, civil 

engineering, and chemical engineering are the most prevalent technical specializations among 

students.The University Grants Commission certifies institutions of higher learning including 

universities. There are currently about 900 government institutions, as well as 45,000 colleges 

connected to these universities. The AICTE must grant approval to any institution that provides 

technical or engineering education, including engineering colleges affiliated with universities that are 

sponsored by the public or private sector. The AICTE licenses and regulates the institutes, not the 
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practitioners or individuals who run them. Since IITs, NITs, and other autonomous institutions were 

established by parliamentary act and are therefore free to choose their own curriculum, fees, and 

other policies, they are not required to obtain permission from the UGC or AICTE.[1]  Central 

University-run engineering colleges, which were not established as independent institutions like IITs, 

IIITs, or NITs, are also required to apply for approval from the AICTE.India comprises eight union 

territories that are run by the union government and twenty-eight states that are each elected 

independently of the national government, often known as the union or federal government, as of 

2021. Legally speaking, both of these were limited to the state in which they were established: each 

state is free to identify, support, and approve its own state-level technical education institutions. It 

can also approve such institutes in the private sector. In order to adhere to the basic requirements 

and engineering and technology education instructional infrastructure, all of these institutes must 

also receive AICTE approval. The engineering education system in India, the direction of 

engineering education, and well-known engineering specialties are all covered in this book chapter. 

The fields of engineering offers a plethora of options and choices in light of the expanding trend of 

technology. No matter what the situation, engineering education can solve any diff iculty.  This book 

chapter also covers how fostering invention, imaginative thinking, and education may help mold a 

person's destiny. 

Keywords: engineering education, system, prominent branch, demand, quality, trend, 

innovation, creativity, future prospects of engineering education 

Introduction 

India is the country that produces the most engineers in the world today. Over the past 25 years, 

higher education in India has undergone a significant transformation as well, shifting from 

focusing only on knowledge acquisition to building a strong educational environment that 

enhances learning methodologies. There are now a lot more courses available that concentrate on 

planning, designing, analyzing, optimizing, prototyping, and producing goods that benefit 

society. All over the nation, high-quality education has always been the priority. There is fierce 

competition among the student body as a result of the population rise. During their engineering 

studies, students might specialize in computer science, electrical and electronics, mechanical 

engineering, mechatronics engineering, or any other area to acquire knowledge and use the 

technology to benefit society in practical ways. Numerous engineering institutions have been 

created all around the nation. Along with this, there are problems or obstacles that prevent the 

pupils from having the proper platform for employment. However, India is making every effort 

to reimagine the technical education system with chances and quality. Millions of students take 

competitive examinations like CET, AIEEE, JEE Main, JEE, etc. seeking the engineering 

positions at prestigious universities or schools. These days, the health, energy, climate, 

environmental engineering, and renewable technology sectors are all experiencing growing 

challenges. The best approaches to solving these problems involve using technical expertise.. 

With this information, pupils acquire the abilities to overcome obstacles in any circumstance. 

Faculty-led, student-centered undergraduate research should have the backing of the university, 

which can provide the essential resources for improved learning outcomes, productivity, 

pedagogical efficacy, and long-term research program viability. The main focus should be 



research, which should serve as a conduit between the academic and business worlds of 

education. The faculty shall additionally acquire extensive expertise in instructing. The main 

focus ought to revolve around research, which also needs to play a significant role in creating a 

significant interface with the commercial and academic worlds. Projects might be obtained from 

any national or international organization, or development may be considered driven 

internally.Through this experience, students can gain greater comprehension in a way that allows 

them to examine academic literature, apply classroom information to real-world scenarios, and 

build substantial connections with academics and researchers. Opportunities for start -ups 

including employment at university level may be extended to students. From pharmaceutical 

companies to housing developments, industries of all kinds, small, medium, and large power 

plants, software, hardware, electronic goods manufacturing, food products, transportation, 

sewage and solid waste disposal projects and schemes, and water body protection, engineering 

has a lot to offer expanding businesses. 

Higher education system in India 

In order to help nations improve their financial health and social cohesion, educational 

institutions ensure the relevance of their knowledge, identify skills gaps, develop special 

programs, and help students acquire the necessary skills. They also help students enhance 

relevant functions and adapt skills development to the changing needs of the labor market. In 

the context of India, "higher education" refers to the post-primary education that follows a 12-

year period of schooling (10 years of basic education and 2 years of secondary education). As 

of right now, institutions are classified into six primary groups: research and doctorate 

institutions; master's and bachelor's degree programs; associate's and baccalaureate programs; 

specialized programs; and tribal colleges. Based on their founding methods, universities in 

India's higher education system are categorized into four groups. State college campuses, 

private universities, deemed institutions, and central universities are these. Higher education 

establishments include universities, colleges, and other educational institutions that provide 

instruction in fields such as theology, medicine, commerce, law, music, and the arts. Higher 

education also includes junior colleges, technology institutes, and teacher training programs. 

The three primary types of education are non-formal, informal, and formal. India's higher 

education system is still underdeveloped despite the country's more than 70 years of freedom. 

These observations are frequently attributed to enrollment, quality, political interference, 

inadequate infrastructure and facilities, inadequate research, and poor governance structure.. 

Present Indian engineering education system and scenario 

Apart f rom medicine, one career path that we Indians have always been very passionate about is 

engineering. Appearingly, parents and parents of  parents have idolized this line of  work, as though not 

being an engineer means the end of  the world. Subsequently, there was an increase in IT positions, 

which encouraged parents to focus on computer engineering programs because they of fered high-paying 

overseas chances. Due to the proliferation of  engineering colleges in India driven only by prof it -seeking, 

the caliber of  engineering fell precipitously. By taking use of  the IT sector's prospects, these universities 

produced engineers to meet demand. Only 1.4% of  IT workers, according to a recent research, were able 

to write ef fective and physically correct code due to the low level of  education[2]. This study is a ref lection 



of  the current situation in Indian engineering education and a request for system professionals to come up 

with a solution. The fact that many engineers chose to pursue this f ield due to familial pressure and their 

desire for a lucrative profession path rather than out of  choice is one of  the primary causes of  this state of  

af fairs. So low was the level of  schooling that, according to a recent report, only 1.4% of  IT professionals 

could produce ef f icient and physically correct code. This study is a ref lection of  the current situation in 

Indian engineering education and a request for system professionals to come up with a solution. The fact 

that many engineers chose to pursue this f ield due to familial pressure and their desire for a lucrative 

profession path rather than out of  choice is one of  the primary causes of  this state of  af fairs.  It's 

imperative that we extend outside academic knowledge and equip our learners with critical thinking and 

decision-making skills so they are prepared for any engineering career path and can transition to any 

other f ield without dif f iculty. The modern world is one of  perpetual change, and innovation is the means to 

achieve it. Therefore, producing engineers who are prepared for the future can signif icantly impact the 

current technical school landscape in a positive way. 

Indian engineering education system growth 

Strongly influenced by British higher education, the Indian system developed as a "state-

sponsored event" in a "closed and regulated" setting following independence. During this time, it 

experienced incredible expansion. At the time of independence, there were just 20 universities, 

500 colleges, and less than 1.0 lakh students enrolled overall. The Indian higher education 

system has expanded to become one of the biggest in the world, with 471 institutions (including 

268 State institutions, 40 Central Universities, 125 Deemed Universities), 22,064 colleges, 

almost 5 lakh faculty members, and an estimated 124 lakh students enrolled as of March 31, 

2009). 

Effects of privatization of engineering education in India 

The federal government has over fifteen councils, while state governments oversee universities and 

colleges at the state level further exacerbate the overregulation of the institutions. The permission, 

affiliation, academic, and accrediting processes of the higher education system are complicated [3]. Fake 

universities are too difficult for the regulatory bodies to fully supervise, even with such strict procedures 

in place. Comparing higher education to worldwide standards raises further questions about its  quality. 

The University Grants Commission (UGC), the highest authority, has to be reformed to include members 

from other councils in order to meet the new demands. Only 285 universities are affiliated, which adds 

to the administrative burden for approval, admission, redesigned curricula, hiring faculty, testing, and 

degree awards. The linked colleges take part in university academic changes, such as curriculum 

modification, to a limited or nonexistent extent. They only disseminate knowledge, and a select f ew 

institutions offer skill-based training as an added benefit. Because technical programs given by 

universities and affiliated colleges have different accreditation bodies and levels, there is a discrepancy 

in the scope of educational objectives and curricular standards of the teaching and learning process. 

Comparing the number of authorized universities to a densely packed institution, the numbers are 

similarly uninspiring. Quality is more known by the general public thanks to the harmonization of 

guidelines for accreditation and the classified rating system. With 343 universities and an estimated 

30459 colleges, the number of privately run institutions is growing. The development of private 

participation was linked to the public sector's reducing expenditure and educational institutions' 



offering of independent financing courses. But getting university status and starting a for-profit school 

presents significant obstacles for new private colleges. Despite the private sector's present trend of 

growing its share, policy improvements tend to ignore its expansion. . In addition, compared to 

government universities, research funds to private institutions are significantly lower. It is 

recommended that government bodies identify and incentivize potential private companies to engage in 

the continued growth of the country (Indian Higher Education Sector Opportunities, 2012) [3].  

FDI in engineering education in India 

Teaching has always been funded by the government through its collection and channeling of domestic 

resources, which are traditionally thought to be non-tradable. The decade of 1990–2000 saw a lack of 

funding for secondary, higher, and technical institutions in the field of higher education. In all 

educational levels, the public and promoted private sectors were negatively impacted by this shortage 

of resources. One could argue that foreign direct investment (FDI) could be used as a resource for 

investment, at least in some specific areas, to raise funding for the education sector. Academics in the 

field of education counter that foreign investment in the field could result in cultural colonialism. Thus, 

the national agenda should prioritize education, which should only be paid for using domestic funds. But 

the FDI in India during the previous 12 years is displayed in this table. Foreign educational institutions 

can offer high-quality programs with a focus on the market, which is an argument in support of FDI in 

education. Additionally, educational institutions in India may internalize new curricula, teaching-learning 

procedures, and process evaluation. To administer the institutions, it might also profit from enhanced 

organizational and managerial abilities. Additionally, it is asserted that FDI might increase the 

competitiveness of the entire educational system. Critics argue that while quality may not trickle down 

to the mass education sector, it may be preserved in select niche markets where foreign direct 

investment occurs. In reality, it could cause education to become dualistic. Thus, detractors argue that a 

liberal FDI policy in education is inappropriate. 

Outcome based engineering education in India 

The malaise of low-quality engineering education in India is confirmed by the low employability of 

recent engineering graduates and the absence of premier engineering institutions in international 

rankings. There is a growing recognition that it is hard to raise the standard of engineering education 

in India unless "quality" is defined in terms of "Learning Outcomes" rather than grades and evaluated 

accordingly. Despite having its roots in the United States, the Outcomes Based Education concept is 

currently implemented in more than 47 nations worldwide. The majority of international organizations 

that accredit engineering education, such as ABET and ENAEE, have based their evaluations on 

learning outcomes. The Washington Accord (WA) is centered on learning outcomes and was 

established to enhance global mobility in engineering education. Since 2007, India has been a 

provisional signatory to WA. Despite emphasizing the significance of achieving learning outcomes, 

the UGC Regulation on Mandatory Accreditation of  Higher Education Institutions (HEIs), 2012 

leaves the task of determining them to the HEIs. Using outcomes-based education will benefit all 

parties involved—students, parents, engineering schools, companies, and the government—by 

increasing the employability of newly graduated engineers and enabling them to take advantage of 

the enormous worldwide market for scientif ic talent. It is imperative that Indian technological 



institutions implement outcome -based education immediately. In  order to  adopt OBE across  

all academic phases (f rom creating Learning Outcomes, delivery, and assessment), the 

government and NBA must raise awareness around all stakeholders and provide training f or  

teachers and other support workers.  It is also essential to  shif t the f ocus of  educators, 

parents, and students f rom grades to  learning outcomes in  order to  give ideas the weight 

they deserve in  evaluation systems. Implementing outcomes -based designing successf ully  

All parties involved in education—students, teachers, employers, and the government—must work 

together to make it possible since they all stand to benefit from it.  

 

Challenges and present needs for quality engineering education 

The development of the study of engineering has, for the most part, followed developments in 

humanity and technology. Curricula have been changed and disciplines added in order to 

produce a workforce that can meet societal demands. All engineering specialties were primarily 

founded on the acquisition of information and skills required to carry out tasks crucial to the 

advancement of society. This examines how developments in certain scientific and technological 

domains may affect engineering instructors as well as the increasing need for engineering 

graduates possessing a robust blend of professional and technical abilities.. It then examines a 

number of encouraging advancements in learning about engineering that, by utilizing an 

expanding body of research on the factors influencing the attraction, acquisition, and teaching of 

the discipline, respond to the changing needs of the professional engineering workplace on 

graduates. It also looks at the difficulties in evaluating and spreading innovations in engineering 

education, developing architecture faculty, and providing engineering graduates and practitioners 

with lifetime learning opportunities. 

Future of engineering education in India 

A common word to define is "higher education," which has various meanings depending on the context. 

In India, completing a degree-level higher education program requires a minimum of three years, but 

usually four. It will typically be taught in a setting that also incorporates advanced research activities, 

have a theoretical foundation, and be at a level that would allow someone to operate in a professional 

sector. In brief, university-level education is the primary and typical definition of higher education. It 

provides a variety of degrees, from Foundation Degrees and Higher National Diplomas to Honors 

Degrees and, as a next step up, Postgraduate Programs including Masters and Doctorates. Worldwide, 

these are acknowledged as a symbol of specialized knowledge backed by an extensive set of abilities 

that are highly valuable to companies. Generally speaking, postgraduate courses leading to master's and 

doctorate degrees are seen as a component of continuing education. In the history of Indian higher 

education, we are at a turning point. Founded by the imperial British power, it was expanded into an 

enormous complex in the years following independence. However, in the recent past, this structure has 

begun to exhibit signs of decadence. The system is currently undergoing a timely repair and extension 

project to make it more future-ready. A new challenge has emerged since the last decade after the 



inclusion of education into General Agreement on Trade in Services (GATS) and market playing 

a greater role in providing such services.  

Quality issues in engineering education in India 

India's rapid industrialization and economic expansion since the early 1980s have made the country's 

professional and vocational education progress faster than anywhere else in the globe [1]. As a result, 

India currently has the second-highest number of engineering students worldwide. India has advanced 

significantly in the last several years in the domains of industry, science, and technology; particularly, it 

has done so in the departments of computer engineering, information science, nuclear and missile 

technology, and space research. Vocational education has a major role in determining a nation's 

socioeconomic status and degree of development, hence India is in greater need than ever of excellent 

technical education to provide labor that is technically adept. The core components of a technical 

institute are its students, facilities, faculty, curriculum, teaching and learning aids, administration, 

guidance and counseling, internal and external assessment systems, feedback systems, linkage 

mechanisms with industry-institutes and other user systems, etc. The process elements are the 

remaining noteworthy components. These consist of how teachers teach, how students learn, 

extracurricular activities they participate in, the excitement of both teachers and students, the 

management style, the overall academic environment, the opportunities and support for imaginative 

thinking and innovative research and development, the openness of communications, departmental and 

institution heads' leadership qualities, the company's composition, the efficacy of teamwork, the 

recognition and incentives system, the faculty development program, the appraisal system, and the 

clarity of the organization's vision and the goals. The modern mechanical engineering curriculum must 

yield graduates who are not only highly proficient both technically and intellectually [4], but also able to 

collaborate with others in groups, communicate clearly, and understand the global, social, economic, 

and environmental context of their professional pursuits. These improvements are essential to the 

nation's economic strength and the ability of engineers to make policy and technical decisions. Activities 

aimed at improving quality are crucial to the Indian Technical Education system because they train 

teachers and students for jobs both locally and globally. Therefore, the objective should be to achieve 

global standards in every aspect. A complete approach is needed rather than a piecemeal one to achieve 

such a high level. Applying the concepts of Total Quality Management in technical education means 

framing the fear of marginalization as a chance to achieve excellence [5].  

 Emerging trends in engineering education in India 

In India's educational system, a new trend emerges each A short time ago, the most popular courses for 

students to take were engineering and medicine.  The times have changed, though, and a growing 

proportion of students are keen to investigate fields that best suit their interests, abilities, and 

capabilities. In spite of this, engineering as a subject has remained popular over time, and because of 

new technology, a sizable number of students continue to enroll. New and improved teaching 

techniques, like cutting-edge learning labs and curricula with a focus on technology, are being used by a 

growing number of institutions and colleges[6]. Many universities have also modified their curricula to 

stay up to speed with global norms. The four developing themes include entrepreneurship and 



innovation, industry-specific programs, enrollment in non-technical skills programs, and experiential 

learning.  

In response to the rising number of students interested in engineering, several technical institutes have 

been established across the nation. Other challenges or problems mean that pupils are not given the 

proper platform to enter the workforce. India, on the other hand, is making every effort to transform 

the technical education system with regard to opportunities and quality.  Millions of students sit for 

competitive exams like JEE, JEE Main, AIEEE, CET, and others in order to get engineering seats at 

prestigious universities or colleges. The syllabuses of the institutes include a combination of 

multidisciplinary and basic courses. One needs to have every skill required to face the challenges of the 

outside world[7]. 

 Experiential learning 

Currently, traditional lecture learning is combined with experiential learning. Students' abilities and 

ideas are enhanced through hands-on learning programs that allow them to apply classroom materials 

in real-world situations, such as 3D printing labs and state-of-the-art research labs. Pupils acquire 

knowledge faster, understand it more fully, and are able to solve complex issues in real-world situations. 

 Industry-specific Programs 

Industry-specific engineering curriculum has been incorporated into the curricula of several universities 

and institutes, including Industry Partner Summit. Industry leaders and academics discuss innovation, 

cutting-edge discoveries, technology, tools, and trends in the engineering field in these programs. Then, 

to make sure that students have access to the most recent engineering knowledge, the courses are 

regularly updated. 

Non-technical Skills Enrollment 

Furthermore, engineering students need to acquire non-technical abilities in addition to the core 

curriculum. This has led to universities and colleges pushing students to enroll in soft-skill courses like 

professional writing, public speaking, and job preparation. Their ability to lead, collaborate, 

communicate, and engage in entrepreneurship and innovation is enhanced by this.  

Entrepreneurship and Innovation 

Buildings including warehouses, fabrication centers, and incubators are being constructed with 

assistance from the partnering industry and institute. Industry councils can support and mentor the 

institution in the beginning until it becomes self-sufficient. The goal of every engineering school ought to 

be to foster creativity and entrepreneurship. This can be achieved through concentrating on particular 

objectives and offering learners novel and demanding opportunities. As globalization increases, we need 

to think about how to give the next generation the best opportunities possible [8]. 

New technology in Indian engineering education 

"Emerging technology" might indicate slightly different things depending on the context, 

including media, business, science, or education. Although it can also refer to the continuous 



development of an already-existing technology, it is usually used to describe new 

technologies. Modernizing industries requires the use of emerging technologies. Businesses 

are being helped to transition to a digital environment by new technologies. The markets for 

manufacturing, energy, and mobility are where this technology is most useful. With the help 

of emerging technology, companies can become more valuable brands and true partners to 

their clients and partners by enhancing the customer experience[9]. Most significantly, 

supply chains that include developing technology are unavoidably better equipped for the 

future.The list of emerging technologies includes a few of them.: 

• Artificial intelligence. The ability of a machine to carry out tasks that are typically performed by 
humans and which ordinarily require human intelligence or physical input is referred to by this 
word. 

• Machine learning 

• Additive manufacturing 

• Block chain 

• Internet of Things (IoT) 

• Virtual Reality and Augmented Reality 

• 5G 

• Digital Twins 

• Edge Computing 

• Robotics, Drones, and Vehicle Automation 

 

 Artificial Intelligence 

Artificial intelligence (AI) is the capacity of a computer or a robot operating under computer 

control to carry out tasks that are normally completed by humans because they require human 

judgment and intelligence. Artificial intelligence (AI) is categorized into four. This classification 

scheme divides artificial intelligence (AI) into four categories: theory of mind, restricted memory 

machines, reactive machines, and self-aware AI. Large-scale personalized recommendations 

based on past searches, purchases, and other online activity can be provided to people via 

artificial intelligence. AI plays a major role in commerce by helping to organize inventories, 

optimize products, and handle logistics. Artificial Intelligence (AI) technology is significant 

because it makes it possible for software to do human functions such as comprehension, 

reasoning, planning, communication, and perception more effectively, efficiently, and affordably. 

The simulation of human intelligence in a computer that has been programmed to think like a 

human is known as artificial intelligence. 

 Machine learning 

Software systems can increase their prediction accuracy without needing to be expressly made 

for the purpose thanks to artificial intelligence (AI) in the form of machine learning (ML). 

Machine learning algorithms use historical data as input and use it to forecast new values for 



output. Machine learning algorithms can be classified into four categories: supervised, semi-

supervised, unsupervised, and reinforcement learning algorithms. An expression of an algorithm 

that sifts through massive amounts of data in search of patterns or predictions is a machine 

learning model. Machine learning (ML) models are mathematical engines fed by data that drive 

artificial intelligence. Mathematical model mapping techniques called machine learning 

algorithms are employed to find or identify underlying patterns hidden in data. A collection of 

computational algorithms known as machine learning can recognize patterns in data, classify it, 

and make predictions using the training set of data that already exists. A section of machine 

learning is closely linked to computational statistics, or computer-based prediction, even if 

machine learning is not always statistical learning. The methodology, theory, and application 

domains that the study of mathematical optimization offers are beneficial to machine learning. 

Data mining is a related field of study that concentrates on unsupervised learning for exploratory 

data analysis. Certain machine learning implementations replicate how a biological brain functions 

by utilizing data and neural networks. Predictive analytics is another term for machine learning when 

it comes to solving business problems.. 

Additive manufacturing 

1. Additive manufacturing is the process of creating an object one layer at a time. Contrary 
to subtractive manufacturing, which creates objects by progressively removing material from 
solid blocks until the intended outcome is obtained, this method. Although significantly more 
intricate, the additive manufacturing process consists of four primary steps: 

Step 1: Model Design with CAD Software. Computer-Aided Design (CAD), as one might 
anticipate, is essential to additive manufacturing. 

Step 2: Pre-Processing 

Step 3: Printing 

Step 4: Post-processing 

 

Top Ten Advantages of Additive Manufacturing 

• The Cost Of Entry Continues to Fall 

• You'll Save on Material Waste and Energy 

• Prototyping Costs Much Less 

• Small Production Runs Often Prove Faster and Less Expensive 

• You Don't Need as Much On-Hand Inventory 

• It's Easier to Recreate and Optimize Legacy Parts 

 

The types of additive manufacturing are listed below. 

Selective Lamination Composite Object Manufacturing (SLCOM), Laminated Object 

Manufacturing (LOM), Computer-Aided Manufacturing of Laminated Engineering Materials 

(CAM-LEM), and Plastic Sheet Lamination (PSL). 

 Block chain 



Blockchain is an information recording system designed to make it hard or impossible to alter, 

hack, or manipulate the system. Basically, a blockchain is a distributed digital ledger of all the 

transactions made on the network of connected computer systems. A blockchain is an 

expanding collection of records, or blocks, connected by cryptography to ensure security. A 

timestamp, transaction data (often shown as a Merkle tree with data nodes represented by 

leaves), and a cryptographic hash of the preceding block are all contained in each block. The 

timestamp confirms that the transaction data was there at the time of publication in order to be 

included in the block hash. Blocks create a chain, with each new block supporting the ones 

before it, because each block has information about the block before it. As a result, once data is 

recorded, it cannot be changed backward without changing all of the blocks that come after it. 

This makes blockchains resistant to data modification. Blockchains are often maintained by a 

peer-to-peer network that serves as a publicly accessible ledger. To communicate and verify 

new blocks, nodes in the network follow a set protocol. Even while blockchain data are not 

irreversible due to the possibility of forks, they can be considered safe by design and serve as 

an example of a distributed computing system with good Byzantine fault tolerance. 

 Internet of things 

The network of real, physical items, or "things," that have been integrated with sensors, 

software, and other technologies to exchange data and communicate with other internet-

connected systems and devices is known as the Internet of Things (IoT). The "Internet of 

Things," to put it succinctly, is the quickly growing network of linked objects that can collect and 

share data in real time through embedded sensors. The Internet of Things can be used to 

connect thermostats, automobiles, lighting, refrigerators, and other itemsThe internet of things, 

or IoT, is a system of interconnected computing devices, mechanical and digital machinery, 

items, animals, or people that have unique identifiers (UIDs) and the ability to send data over a 

network without requiring human-to-human or human-to-computer interaction. The device, data, 

analytics, and connectivity are the four pillars that support the successful operation of IoT. A 

class of physical objects (or collections of objects) with sensors, software, processing power, 

and other technologies that enable them to communicate with other devices and systems over 

the Internet are referred to as the "Internet of things" (IoT). or other communications networks in 

order to exchange data. IoT technology is most commonly associated with consumer goods that fall 

under the umbrella of the "smart home" concept. These are appliances that support one or more 

common ecosystems and can be managed by other devices connected to the ecosystems, such as 

wireless speakers and phones, as well as lighting fixtures, thermostats, photographic equipment, 

and home security systems. Systems in the medical field also make use of IoT.  

 Virtual reality and augmented reality 

Augmented reality (AR) is a technology that uses a smartphone's camera to add digital 

components to a live view, improving your surroundings. A simulated environment takes the 

place of the real one in virtual reality (VR), an entirely immersive experience. Virtual reality (VR) 

and augmented reality (AR) have a lot of intriguing things in store for the gaming, marketing, e-

commerce, education, and many other industries. Better three-dimensional graphics that 

smoothly merge the real and virtual worlds are a well-known feature of both technologies. There 

are several important differences, even though they are easily mistaken. Virtual reality is a less 



useful tool for gaming and branding than augmented reality because augmented reality is 

accessible to practically everyone with a smartphone. Augmented reality (AR) turns the real 

world into a dynamic, visual cosmos by projecting virtual pictures and characters onto it using a 

phone's camera or video viewer. All augmented reality does is enhance the user's experience in 

the real world. Virtual reality, which produces a totally computer-generated depiction of a 

different reality, elevates these identical aspects to a new level. By utilizing specialized 

equipment such as computers, sensors, headphones, and gloves, the user can immerse himself 

in almost any scene or location across the globe through these immersive simulations. Where 

VR and AR diverge from one another are the devices required for each and the experience 

itself: 

Whereas VR is entirely virtual, AR uses a real-world environment; users of AR can 
choose how they are seen in the real world, while users of VR are controlled by the 
system; VR requires a headset device, but AR can be accessed with a smartphone; AR 
improves both the virtual and real worlds, whereas VR only improves a fictional reality 
 
5 th Generation 

The fifth generation, or 5G, of cellular networks is anticipated to be among the fastest wireless 

technology yet developed. This should not be confused with 5G, which stands for your internet 

network's 5 GHz frequency and could be displayed on your Wi-Fi router. With 5G wireless technology, 

more users will benefit from more reliable user experiences, massive network capacity, extremely low 

latency, higher multi-Gbps peak data rates, and greater availability. New user experiences are 

empowered and new industries are connected by increased performance and efficiency. Technology can 

be powered by 5G far more than what is currently possible with smartphones.  Cellular networks' fifth 

generation, or 5G, is predicted to be some of the fastest wireless technologies yet created. This should 

not be confused with 5G, which is the frequency of 5 GHz that your internet network uses and that you 

can see on your Wi-Fi router. With 5G wireless technology, more users will be able to benefit from 

massive network capacity, extremely low latency, higher multi-Gbps peak data rates, more availability, 

and more consistent user experiences. Enhanced effectiveness and efficiency create new user 

experiences and connect new sectors. 5G will enable significantly greater technological advancement 

than what smartphones can accomplish today. Furthermore, 5G networks offer improved better latency 

over the previous generation. 

 Digital twins 

A digital duplicate is an online model of a system or item that follows it through its entire existence, is 

updated based on real-time data, and supports decision-making through reasoning, simulation, and 

machine learning. Using 3D modeling to build virtual counterparts for physical objects is an example of a 

digital twin. It allows one to project physical objects into the digital realm and examine the current state 

of the real physical object. In general, there are three different kinds of digital twins: p roduction, 

performance, and product. These are described in more detail below.  The digital threading is the 

evolution of the three digital twins combined and integrated together. System Definition Identifying the 

system, procedure, or item that has to be digitalized is the first stage in the creation of a digital twin. 

Data capture is the only way to obtain an understanding of the entity, which is necessary to accomplish 



this. Thus, data creates the digitalized structure that will be accessible worldwide . Digital twins give the 

following benefits by offering a contextual model of your facility and operations: 

Transformative spatial awareness 

➢ Analyses of root causes 

➢ Intelligent recommendations 

➢ The ability to self-tune 

➢ The insight needed for predictive maintenance 

 

These days, virtual copies are crucial to business. Digital twins assist in data analysis and provide a 

platform for pre-testing a product or service's functionality in order to identify potential issues and 

develop solutions. They accomplish this by creating an exact clone of the physical assets of the product 

or service in question. Real-time asset performance monitoring is possible with digital twin software, 

which offers a virtualized or simulated version of a physical asset. By simulating performance and 

anticipating possible maintenance requirements, these technologies help to maximize the asset's 

potential for top performance. 

 Edge computing 

By reducing the amount of data that needs to be processed in a distant data center, edge computing is a 

type of computing that is done locally or close to a specific data source. We already see edge computing 

in action everywhere we look, from computers interpreting traffic flow at intersections to wearables on 

your wrist. Smart utility grid analysis, oil rig safety monitoring, streaming video optimization, and drone -

assisted agricultural management are a few more examples. In order to improve product quality and 

identify production problems, the manufacturing industry uses edge computing to monitor industrial 

processes and use machine learning and real-time analytics. Additionally, it facilitates the integration of 

environmental sensors into production facilities. In order for edge computing to function, data must be 

captured and processed as close to the source or intended event as feasible. Sensors, computers, and 

other machinery are used to gather data, which is then sent to edge servers or the cloud. The network 

administrators and systems integrators that need drop-in connectivity to join devices across their IoT 

networks and swiftly deploy edge computing capability for optimal system performance and data 

management are the two main user types that require edge computing equipment.  

 Robotics 

The concept, design, production, and use of robots are all included in the engineering field of robotics. 
Developing intelligent machines that can help people in different ways is the goal of the robotics field. 
There are several types of robotics.  The field of robotics focuses on designing, creating, and using 
machines, or robots, to do tasks that have traditionally been performed by humans. Robots are 
frequently used in environments where human safety is a concern, such as the auto industry, to do 
simple repetitive tasks. The primary robotics domains are listed below. 

➢ Operator interface 

➢ Mobility or locomotion 



➢ Manipulators & Effectors 

➢ Programming 

➢ Sensing & Perception 

 

CONCLUSIONS 

With international on the rise, it is important to think about how to give the next generation the best 

opportunities possible. Engineers can assist in progressing urbanization and overcoming challenges in 

the domains of infrastructure, energy, tourism, healthcare, and healthcare. Students must focus on 

developing their transdisciplinary courses, problem-solving skills, and work-related abilities.  who are 

exceptionally skilled at what they do are in great demand worldwide. In addition to software companies, 

other industries that require engineers include education, banking, healthcare, defense, railroads, 

manufacturing, and research. Learn more about cutting-edge technologies to make your creations 

and the nation's progress better. Engineering education should prioritize industry-based content, 

on-the-job training, equal access to education and training, career opportunities, a skill-based 

curriculum, adequate resources, and practical experience. At student programs with an industry 

focus, experts from these sectors ought to be invited to talk and explore invention, discoveries, 

technology, applications, tools, and contemporary trends in the following areas. Regular updates 

to the curriculum and syllabus are necessary to take into account recent advancements. They 

ought to be provided with opportunity to enhance their skills through technology-facilitated 

brainstorming sessions, presentations, and lectures. To enhance speaking, writing, and listening 

skills, one should acquire both technical knowledge and soft skills. 
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