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Persistent	global	issues	like	urbanization,	public	health,	climate	change	and	cybersecurity	need	inventive	solutions.	
This	scenario	cannot	be	effectively	tackled	through	traditional	engineering	that	relies	on	manual	ways	and	distinct	
disciplines.	Therefore,	there	is	need	for	modern	engineering	that	combines	live	data,	cutting-edge	tools,	and	uni�ied	
collaboration	in	tackling	complex	dif�iculties	more	pro�iciently	and	sustainably.	Since,	Engineering	is	progressing	
away	from	functionality	to	prioritize	user	security,	approachability	and	experience,	thus,	Engineers	need	to	create	
anti-aging	infrastructure	and	resilient	systems	such	as	climate-	adaptive	structures	that	can	tolerate	these	problems.	
As,	these	issues	require	human	partner	with	machines	to	augment	creativity,	innovation,	strategic,	agility,	ef�iciency	
and	sustainability,	which	 is	modern	engineering	approach.	Modern	engineering	depend	greatly	on	cutting-edge	
technologies	and	its	tools	that	assist	engineers	to	modernize,	streamline	methods,	and	remain	competitive	in	a	swiftly	
embryonic	landscape.	These	innovative	technologies	such	as	machine	learning,	Industry	4.0,	robotics,	the	Internet	of	
Things	 (IoT),	 digital	 twins	 and	 arti�icial	 intelligence,	 are	 restructuring	 the	 engineering	 landscape.	 From	 smart	
workshops	to	prognostic	maintenance,	engineers	must	now	incorporate	digital	methods	with	traditional	means.	
Integration	of	novel	 technology	 into	engineering	sector,	 resulted	to	optimize	resources,	 lessen	errors,	predicting	
outcomes,	and	economical	solutions.
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1.	Introduction
The engineering sector is  embryonic at  an 
unprecedented stride, driven by high-tech evolutions 
and innovative approaches [1]. This sector is famous 
for its traditional systems and leisurely adoption of 
technological improvements and inventions [15]. It is 
regarded as one of the lowest digitized industries, 
with considerably small involvement in research and 
growth compared to other industries. Besides, it faces 
serious scarcities of labour [2, 4]. Consequently, its 
ef�iciency evolution is lagging behind other more 
digitalized companies, such as, the medical sector [1, 
59]. In today's swiftly evolving realm, traditional 
engineering that depends on manual techniques and 
distinct disciplines working has been overtaken by 
modern engineering. Modern technology unites 
integrated alliance, onsite data and unconventional 
tools to solve multifaceted problems more 
pro�iciently and sustainably. Modern engineering 
involves usage of collaborative techniques, innovative 
technologies and approaches, to resolve today's 
multifarious societal and industrial matters [7, 10, 
14]. Unlike traditional ways, modern engineering 
incorporates digital equipment, smart methods and 
real-time �igures in designing and delivery prompter, 
better and more sustainable answers [15, 18]. From 
sustainable to automation approaches, modern 
engineering is restructuring how companies operate.

Modern engineering symbolizes a vibrant and 
inventive means of tackling complex tasks, making it 
indispensable for institutes targeting to �lourish in a 
swiftly transforming technological setting [5, 19-23]. 
Modern Engineering evolved from orthodox 
techniques to advanced practices like real-time 
statistics, simulation for design and experimentation, 
incorporating digital revolution and automation, 
engaging Industry 4.0 principles for smarter 
production and spotlighting sustainability and 
incessant improvement –[11, 24 28]. Commencing 
from Industry 4.0 to AI-driven scheme, modern 
engineering plays a signi�icant role in in�luencing how 
companies acclimate, compete, and bloom [29-32]. 
Likewise, the advent of trailblazing technologies has 
had a transformative impact on the engineering 
segment. Engagement of technologies like Internet of 
Things (IoT), Arti�icial Intelligence (AI), Digital Twins, 
robotics, 3D Printing and Industry 4.0 not only 
changed engineers way of working, but also helpful in 
reformation product growth, lessens research and 
development expenditures. For example, an 
investigation by McKinsey and Company discovered 
that digital twins technology can enhance product 
value by 25.0%, as well as accelerate time-to-market 
time by 50.0% [2, 33-36]. 
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Figure	1:	Abstract	portrait	of	model	engineering	and	review	
result

Figure	2:	Graphical	representation	of	peak	publication	list	of	
nations

This is one out of numerous instances of an 
engineering invention that has remodeled the sector, 
and triggers pledge of £22 billion investment by the 
UK government into development and research 
funding. It is expected that novel and innovative 
technology will continue to play a crucial role for 
numerous years to come [4, 37-41]. Because, these 
technologies are not just notions—they are realistic 
tools augmenting real-world problem-solving in 
engineering sectors (Figure 1).

2.	Modern	Engineering	Concept
G r a s p i n g  t h e  m e a n i n g ,  m a i n  p r i n c i p l e s , 
contemporary �ields, and real-world usage of Modern 
Engineering helps specialists and industries to stay 
ahead in an extremely competitive and hi-tech 
moving environment. Scoping investigation reveals 
most publications about innovative technologies and 
presented in Figures 2 and 3. A three-colour scale is 
utilized to boost discrepancy for republics with fewer 
statistics of publications. Figure 2 signi�ies that China 
(1072) was the republics with peak publications, then 
the United States (830), next was the United Kingdom 
(402). Others are Malaysia with value of 269, and 
Australia (230).

Figure	3:	Displaying	list	of	innovative	technologies	based	on	most	
published	nations

2.1.	 Keynote	 Philosophies	 and	 Approaches	 of	
Modern	Engineering
Modern Engineering is driven by clear philosophies 
and modern techniques that assist engineers in 
tackling multifaceted situations with alertness, 
e x a c t i t u d e ,  a n d  i n n o v a t i o n  ( Ta b l e  1 a ) . 
Comprehension of these fundamental principles and 
veri�ied techniques is indispensable for any institute 
or engineer accepting the change from traditional to 
modern engineering means [1, 42-45]. Also, modern 
engineering advanced approaches and tools that 
make it differ from traditional styles, are displayed in 
Table 1b.
Table 1a signi�ies what these philosophies entail, 
while Table 1b displays the keynote philosophies of 
modern engineering. Modern Engineering is driven 
by clear philosophies and modern techniques that 
assist engineers in tackling multifaceted situations 
with alertness,  exactitude,  and innovation. 
Comprehension of these fundamental principles and 
veri�ied techniques is indispensable for any institute 
or engineer accepting the change from traditional to 
modern engineering means [1, 46-49].

2.2	Modern	Engineering	Division	and	Fields	with	
Strategic	Technologies
Modern Engineering spans across numerous �ields 
and each of them applies unconventional tools, digital 
techniques, and inventive means in solving today's 
multifarious matters [50]. Comprehend about these 
�ields' climaxes how Modern Engineering is 
reformatting industries globally. Some of the key 
divisions are Civil, Chemical, Mechanical, petroleum, 
Electrical, Aerospace, and so on Table 2a. 
Numerous staple technologies de�ine how Modern 
Engineering works today are listed in Table 2b. Table 
2b demonstrated that modern engineering depends 
profoundly on innovative technologies and potent 
tools that can aid engineers invent, modernizing 
processes, and remain competitive in a swiftly 
embryonic landscape [3. 51-54]. These technologies 
serve as pillar for smart, pro�icient, and sustainable 
engineering resolutions [19, 55]

Table	1:	Key	Philosophies	of	Modern	Engineering
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Strategic	Technologies	In�luencing	Modern	Engineering
Strategic	Hi-Tech

Table	2:	Some	of	division	and	Strategic	Technologies	of	Modern	Technology	with	impact	

3 . 	 Innovat ive 	 technolog ies 	 for 	 modern	
Engineering
3.1	Robotics	as	Innovative	Hi-Tech	
Robotics  is  a  briskly  embryonic  � ie ld  that 
considerably in�luences many aspects of the 
engineering �ield, with applications in construction, 
production, health-work, and so forth [56 - 60]. This 
front-line innovation can utterly adjust the way tasks 
are carried out, through heightening pro�iciency and 
expanding the possibilities of what engineering can 
accomplish. Based on Industry Week, it is appraised 
that robots will nearly take over roughly 26% of the 
work engineers presently do [1, 58-60]. This 
overwhelming �igure validates just how vital robotics 
is to the prospect of engineering, and considering its 
innumerable uses, it is not anticipated. From 
mechanizing the manufacturing method with robot-
regulated invention lines to superintending quality 
control ways, the sector of robotics already has an 
eclectic display of applications, and as this tools 
progresses, the likelihood of robotics becoming 
wholly self-directed in the nearest future is not far 
from truth [10-13]. 

Figure	4:	Portrait	of	Arti�icial	intelligent	in	action	[7].

Some everyday usages of robotics in the engineering 
�ield are: Computerization of manufacturing jobs 
such as fusing, muster and painting, scrutinizing 
products to con�irm that they are within quality 
standards, execution of material handling jobs in 
workshops and granaries, for instances conveying 
hefty loads and augmenting logistics tasks, 
performing construction jobs like demolition, 
bricklaying and pouring of concrete and observing 
environmental scenarios via sensors [5, 60]. Though a 
lot of people articulated about Robotics potential to 
eradicate the need for human worker, an issues that is 
utmost possible based on Industry Week facts 
mentioned earlier. Another concern is �inancial 
matters, especially the excessive start-up fees, 
technology repairing money and hiring of highly 
skillful workforce for programming, operation [14-
17]. 
Despite of the snags, the escalated approval of robotic 
technology is likely to generate a variety of new hire 
and tutelage prospects, mostly in specialist and 
maintenance tasks [1-3].

3.2	 Internet	 of	 Things	 (IoT)	 as	 inventive	
technology
IoT is another type of the inventive technologies that 
changes the style that the engineering �irm works 
(Figure 5). IoT usage in engineering allows smarter 
construction with real-time records procurement, 
remote observing, and predictive repairs. From 
linked bridges to smart transportation systems. IoT is 
really transmuting how civil and highway engineers 
design built-up spaces 21]. Speak of networking of 
physical  objects implanted with radars for 
substituting data with other devices and structures; 
the IoT has intensely impacted countless facets of 
engineers' professional and personal lives. Its 
capability to optimize manufacturing procedures 
facilitates real-time observing of structures, and 
ability to affords data-driven acumens make it an 
epitome device for engineers [4, 47]. The usage of the 
IoT has risen theatrically in contemporary years, and 
the data indicates it. It is anticipated that the number 
of IoT tools will upsurge to 19 billion by 2026, an 
attention-grabbing fact that highpoints just how 
distance this technology's impact will reach. 

https://academicsociety.org/aicyberjournal/
https://academicsociety.org/aicyberjournal/
https://academicsociety.org/aicyberjournal/


11. https://academicsociety.org/aicyberjournal/

Eruni	Uku	Philip,	and	Lucia	Omolayo	Agashua.,	/	AI	&	Cyber	Forum:	An	International	Journal	(2026)

Figure	5:	Robotics	images	for	Mechanical,	Civil,	and	Chemical	Field	with	IOT	[4,	17]

Usages of IoT in the engineering �ield involve; 
observing the situation of equipment in real time to 
guess when maintenance is required, overseeing 
energy usage by pinpointing energy-saving prospects 
and lessening costs, tracing the whereabouts of goods 
in transit to optimize the supply chain route. . Further, 
its sensors can enhance safety by perceiving 
hypothetically hazardous circumstances early [9-12]. 
IoT projecting maintenance competencies are 
advantageous for engineers, aiding them to ascertain 
prospective incongruities and failures in a timely and 
then lessen maintenance fees. Even though using IoT 
devices and radars affords copious bene�its, it also 
rears a range of �louts, the most imperative of which is 
safety worries. Because, IoT devices are susceptible to 
cyber-attacks, and scrawny security protocols can 
lead to data breaches and hacking [2, 55 - 59]. Since 
IoT tools deal with gigantic quantities of data about 
individuals and �irms, hence there is an issue 
concerning con�identiality. Other adverse effects of 
IoT technology comprise of data overwork, 
connectivity matters, and great implementation fees.

3.3.	 Concept	 of	Machine	 Learning	 (ML)	 and	
Arti�icial	Intelligence	as	Inventive	Hi-Tech	
Machine learning and AI (Figure 4) are among the key 
innovative machineries of this 21st era, and their 
speedy development serves as indication of no sign of 
weakening any time soon. Actually, there is a strong 
economic imperative for the rising adoption of AI, 
with data exhibiting that the UK's GDP will advance at 
rate of 10.2% by 2030 [19-24]. ML and AI are bringing 
about transmogrify change in several companies, and 
the engineering �ield using multifaceted equations 
such as Bogolyubov's theory proved by Gubal [19] 
and Stashenko and Gubal [53], is no exemption. AI and 
ML algorithms are capable of streamlining and 
automating strenuous jobs, letting engineers to 
concentrate most of their time on other, more 
indispensable onuses such as quality control and 
product design. Along with automation, AI can help 
improve design pro�iciencies, optimize for imperative 
factors like sustainability, fees and performance. 
Engineering �irms are currently leveraging AI and ML 
for a range of uses, for instances; Analytical 
monitoring created on AI algorithms, Constructing 
AI-driven management structures for optimizing 
energy application, Procreative product design, 
Pinpointing product �laws in real-time though ML 
algorithms and others. 

With 92.5% of �irms anticipated to be in�luencing IoT by 2027, it is imperative for engineering trades to get to grips 
with this inventive technology to preserve their competitive verge [1-4]. 

Despite AI and ML's uncountable pro�its and usages, 
there are numerous hitches engineering �irms should 
ponder on before concluding the implementation of 
AI and ML into their task-�lows. The key pressing 
matter is job disarticulation. Even though AI 
automation is helpful for industries, but there is a risk 
of making certain task redundant, meaning, 
joblessness for several engineering specialists [30-
34]. Secondly, it also increases ethical worries 
associated with prejudice, as AI- created decisions are 
prone to discriminatory conclusions.

Figure	6:	3D	Printing	Illustration	[12]

3.4.	Notion	of	3D	Printing	as	Novel	Technology	
3D printing also identi�ied as additive manufacturing 
is another front-line hi-tech that has made impact that 
is long-term within engineering �ield. Distinct as 
creating a physical entity based on a 3D digital model, 
this printing has turn out to be a decisive facet of 
product design and production (Figure 6). 3D 
printing permits engineers to form structures, 
complex mechanical parts quickly, economically and 
models that would be far too complex via traditional 
ways. 
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Figure	7:	Images	of	Augmented	reality,	3D	and	AI	[35,	38,	40]

This technology is speedy prototyping, modernizing 
product design, besides, is also developed to include 
standby parts usable in automotive and aerospace 
�ields [3-6]. Some of well-known usages of 3D 
printing in engineering are; lessening material waste 
by integrating material step by layer, constructing 
prototypes with multifaceted structures and 
geometries swiftly, reproducing legacy parts for older 
machinery with obsolete components, fabricating 
routine components for the automotive, and medical 
and aerospace, �irms, as opposed to spendthrift 
subtractive manufacturing techniques [2, 26-30] 
Numerous engineering forms are using this hi-tech 
because of several bene�its such as the capability to 
allow ef�icient and economical manufacturing of 
exemplars, leading to quicker product growth 
sequences. Additionally, area that 3D printing 
outshines in is design elasticity, as it permits 
engineers to generate complicated structures that 
would have been awkward with traditional 
manufacturing technique [8, 20-23]. Similarly, 3D 
printing has numerous weaknesses to applying this 
t e c h n o l o g y.  F o r  a n t i p a s t i ,  3 D  p r i n t i n g 
characterist ical ly  involves big  prel iminary 
investment, chie�ly down to the fee of 3D printers and 
appropriate materials. Similarly, there is a limited 
quantity of 3D printing materials equated to 
conventional manufacturing materials, to some 
degree that may con�ine its application in certain 
companies. Other disquiets comprise of large energy 
utilization, copyright intrusion matters, and 
overpriced post-processing jobs [5-8]. 

3.5. Conception	about	Augmented	Reality	(AR)	as	
Novel	Technology 
Until quite recently, the notion of a technology 
pro�icient of blanketing computer- created imageries 
onto the actual world appeared impossible. At the 
moment, augmented reality is utilized to assist 
e n g i n e e r i n g  w i t h i n  a  d i v e r s i t y  o f  � i e l d s , 
predominantly in automotive, mechanical and 
aerospace engineering (Figure 7). Nevertheless AR 
has yet to attain full capability, it has surfaced as a 
signi�icant driving force for modernism in the 
engineering �irm. Investigation advocates that the 
technology is competent to solve current talent 
scarcities, with 77% of engineers arguing that AR is 
vital to concluding the expertise gap in the industry 
[3-7]. Furthermore, a write-up circulated by the 
Institute of Electrical and Electronics Engineers 
ascertained that 71.9% of engineering industries 
guess that AR will turn out to be a strategic 
educational tool in the years to come. Some of its 
contemporary applications are; imagining 3D 
prototypes of designs, aiding remote repair 
assistance through wearable [19-23].

AR devices, productive immersive simulations for 
scholastic reasons, shepherding visual assessments, 
emphasizing �laws and irregularities in real-time. AR 
technology has pro�ited an extensive array of 
engineering �ields; for instance, civil, industrial, 
automotive, electrical, and mechanical. Not just that 
AR help engineers in ascertaining and remedying 
design errors before they cause to key harms, on the 
other hand, it is also active in enhancing spatial 
astuteness, specialized training, and enhancing safety 
criterions [17-21]. Although AR is indisputably 
cherished, the technology has numerous noticed 
shortcomings. AR devices tend to be costly and 
colossal, which then causes challenges for engineers 
to operate, whereas AR-driven usages can be prone to 
bugs and hiccups. Likewise, well-being and safety 
trepidations linked with lassitude and eyestrain that 
bosses must take note [16-21].

3.6 . 	 Not ion 	 of 	 Digi ta l 	 Twins 	 and	 Smart	
Simulations
Digital twins are computer-generated replicas of 
actual assets. They are design optimization and 
modernizing project administration. These virtual 
prototypes help engineers in monitoring, simulating, 
and scrutinizing systems in real-time, pinpointing 
potential concerns before they transpire. Smart 
simulations, powered by advanced software, offer 
predictive insights that improve decision-making 
processes and enhance system reliability [17-22].

4.0	Notion	of	Innovative	Materials
4.1	 Sustainable	 Engineering	 Practices	 as	
Innovative	Technology
With mounting environmental issues, the drive for 
sustainable engineering practices has become 
stronger. Engineers are now integrating renewable 
energy schemes, environmentally-friendly materials 
and energy-ef�icient designs into their works. 
Methods such as green construction warranties and 
life cycle evaluation ensure that sustainability 
remains as the fundamental of modern engineering 
d e e d s .  T h e s e  p r a c t i c e s  a i d  i n  m i t i g a t i n g 
environmental effect and also lessen operational fees 
in the long run [18-20].

4.2. 	 Concept 	 of 	 Advanced	 Materials 	 and	
Nanotechnology	as	Novel	Hi-Tech
T h e  c re a t i o n  o f  i n n ova t ive  m a te r i a l s  a n d 
nanotechnology is modernizing the engineering 
sector by unraveling new possibilities. For instances; 
self-cure materials, lightweight composites, and 
nano-materials with enriched conductivity and 
strength are propelling revolutionary inventions. 
These trailblazing materials not only enriched the 
performance of prevailing systems but also 
uncluttered ways to entirely novel applications in 
�irms like renewable energy, Civil and biomedical 
engineering [7, 16-20]. As these skills continue to 
advance, they grasp the potential to shape the 
prospect of engineering, facilitating more pro�icient 
and sustainable resolutions across several �ields.
Illustrations of advanced materials comprises of 
biomaterials, syntheses, inventive materials, and 
porcelains. 
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Table	3:	The	stride	of	technological	expansion	generates	signi�icant	issues

These materials frequently combine diverse constituents at the molecular state to generate structures with 
inimitable physiognomies that meet the demands of leading-edge technology [2-6].

4.3	Prospect	of	Innovations	Technology	and	Challenges
4.3.1	Engineering	at	a	Revolving	Point
Engineering currently stands at a precarious crossway (Table 3), shaped by swift technological expansions, rising 
environmental issues, and embryonic human wants. This revolving point is not only about embracing new 
devices, but re-de�ines the part of engineering in a changing world [1-3]. Table 1 displayed how environmental 
issues have modi�ied engineering primacies. Especially advance push toward sustainable materials, green 
machineries, renewable energy, and environmentally friendly facilities. Engineers are currently anticipated to 
generate results that have equilibrium pro�iciency with environmental effect [7-9].

4.3.2	 Ethics	 and	 Responsibility	 as	 innovative	
technology	driver
With excessive power comes huge functions, thus 
ethical deliberations like design environmental 
footprint, data con�identiality and algorithm 
prejudice, are becoming signi�icant to engineering 
tutelage and practice [10-13]. Engineering is not 
about constructing things alone nowadays, but about 
generating a better prospect. At this revolving point, 
engineering career must develop to meet the 
requirements of a quick-changing, interrelated, and 
sustainability-engrossed world. Since, engineering is 
the fundamental motivating forces propelling the 
growth and improvement of our contemporary 
society [41 - 43]. From bridges construction to sky-
scrapers, from aircrafts to smartphones, engineering 
sector have participated critically in shaping the 
world. 

4.3.3	 Revolutionize	 of	 Innovative	 Technology	 a	
Challenges	Pace
As the engineering sector face the future, its 
experiences dual scenario, which are exhilarating 
innovations and frightening issues. These challenges 
facing novel technology are shortage of skilled 
experts, sustainable mentality, Hi-tech Tsunami and 
ethical direction �inder [44 - 48]. Majorly engineering 
sector is witnessing lack of skilled experts. As the 
demand for technological expansions surges, there is 
an emergent need for engineers who acquire the 
needed expertise and skill. To tackle this scenario, 
learning institutions and �irms must work in 
collaboration so as to fascinate and coach 
forthcoming engineers. Inspiring more learners, 
principally girls and understated minorities, to study 
engineering professions from a tender age would 
assist in differentiating the sector and nurturing 
creativity and modernism [38-41].
Another aspect is Hi-tech Tsunami, since the swift 
rate of technological growth displays its own bundles 
of issues. Engineers must unremittingly acclimate to 
novel tools, approaches, and hypotheses to remain 
relevant and bloom in an ever-changing setting. 
Moore's Law, which forecasts the replication of 
transistors on a microprocessor every two years,

accentuates the inexorable pace of technological 
expansion [19-21].
Additional concern is the ethical inferences of 
engineering expansions. Technology not only 
possesses enormous potential, but as well as raises 
ethical  predicaments  that  engineers  must 
circumnavigate. For instances, AI reveals questions 
concerning the  ethics  of  decis ion-making , 
con�identiality, and prejudice. Engineers needed to 
preemptively tackle these trepidations and make sure 
that technological novelties are executed in a 
accountable and ethical style [19-23]. What is more, 
engineering witness issues correlated to constrained 
resources and sustainability. As the earth population 
keeps growing, engineers must �ind means to tackle 
the escalating demands while decreasing waste and 
lessening the environmental effect. Employing more 
pro�icient systems, circular low-cost principles, and 
applying sustainable production practices are just a 
few treads engineers can use to tackle these problems 
[2, 16-21].
More to it is ethical direction �inder, because with 
great technological power comes great responsibility. 
As engineers impel the frontiers of likelihood, they 
confront progressively multifaceted ethical 
predicaments. From self-directed vehicle decision-
making in inescapable crash circumstances to the 
inferences of bioengineering and chromosomal 
editing, circumnavigating these predicaments 
necessitates a caring and moral style, guided by 
recognized frameworks.

4.3.4	Prospect	of	Novel	Technology	in	Modernize	
world
The prospects of sustainable engineering rely on 
assimilating circular economy prototypes, evolving 
renewable energy storeroom, and endorsing climate-
buoyant facilities universally. Though engineering is a 
movement, it's also a inevitability. By concentrating 
on long-term environmental well-being, these 
machineries play a crucial part in modeling a cleaner, 
highly conscientious, and energy-pro�icient sphere. 
Space exploration serves as one of the prospect of 
engineering. With striving plans to inhabit Mars as 
well as reconnoiter the universe, engineers are at the 
leading position in creating technologies that backs
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these endeavors [29-31]. From designing and 
constructing rockets that has capability of interstellar 
travel to forming sustainable habitations in outer 
space, engineers are indispensable to pushing the 
precincts of human investigation [32 & 33].
Another major compelling facet of the engineering 
future is within the scope of sustainability. Due to 
climate change and diminishing resources, engineers 
are tasked with ascertaining novel resolutions for 
ensuring sustainable future [34-37, 42]. Renewable 
energy origins, for instances airstream and solar 
power, have seeing momentous expansions as a result 
of engineering discoveries. Engineers are driving 
towards exploiting the ef�icacy of these technologies 
to make them more manageable and inexpensive for 
the general inhabitants. Additional critical sector that 
engineering is poised to modernize is transportation. 
The upswing of self-directed vehicles has the 
prospect of transforming the means we travel and 
commute. Engineers are creating trailblazing sensor 
machineries and AI algorithms to allow safe and 
pro�icient self-driving cars. These innovations not 
only lessen traf�ic bottleneck and discharges but also 
enhance approachability for individuals with 
mobility de�ies [38-40]. Similarly, the growing 
complication of tasks is another key impediment. As 
technology progresses, engineers are expected to 
tackle  sophist icated systems with copious 
interdependencies. This necessitates a multi-
disciplinary technique, with collaboration within 
engineers across different �ields to attain all-inclusive 
solutions. Linking the crack between diverse �ields 
and ef�iciently handling interdisciplinary tasks will be 
substantial issues in the nearest future [41-45, 48].

4.5	 Stratagems	 for	 a	 Prospect-Proof	 Novel	
Engineering
To circumnavigate the future magni�icently, 
engineers must embrace cutting-edge strategies and 
prioritize unceasing education. Because continuous 
learning is not optional, but a vital tool. An Udemy 
appraisal discloses that a reeling 71% of engineers 
accept that lifetime education is fundamental for 
career progress. This obligation to up-skilling and 
staying well-informed of the newest advancements is 
vital for future accomplishment [2,  46-48]. 
Furthermore, embracing a sustainable attitude 
serves dual purpose, namely, a strategic and an ethical 
choice. 

5.	Conclusions
As technology advances, so must the engineers. 
Because an engineer's future needs is not only 
technical expertise but also soft abilities such as 
communication, critical thinking, and �lexibility. The 
prospect of engineering enfolds great talent and 
capability; hence engineers must push boundaries 
through innovation technology and modern 
engineering for better tomorrow. Engineering at 
contemporary t imes depends on advanced 
techniques and devices such as quicker designs, 
smarter methods, and enhanced policymaking across 
many �ields, .that make it different from traditional 
means. 

Nevertheless, they also confront challenges like the 
rising intricacy of projects, data safety concerns, 
struggle to change, a scarcity of skilled experts, costly 
initial investment, ethical apprehensions, integration 
matters, talents gaps, and resource constrictions. By 
tackling these situations confrontationally and 
capitalizing on novelties, forti�ied cyber-security, up-
skilling squads, adopting modern engineering 
principles and investing in climbable instruments, 
engineers can keep on shaping a sustainable and 
�lourishing future for humankind.
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55. A. Göpfert, J. M. Weinand, P. Kuckertz, D. Stolten, 

“Opportunities for large language models and 
discourse in engineering design,” Energy	and	AI, vol. 
17, no. 1, 2024, pp. 1-9.

 https://doi.org/10.1016/j.egyai.2024.100383
56. S. Yoo, N. Kang, “Explainable arti�icial intelligence for 

manufacturing cost estimation and machining 
feature visualization,”  Expert	 Systems	 with	
Applications, vol. 1, no. 2, pp. 10-19, 2021.

57. N.  Yadav,  N.  Gupta,  M. Aggarwal,  A.  Yadav, 
“Comparison of cosysmo model with different 
software cost estimation techniques,” 2019	
International	Conference	on	Issues	and	Challenges	in	
Intelligent	Computing	Techniques	(ICICT), vol. 1, no. 
1, pp. 1–5, 2019.

58. V. R. Ambrule, A. N. Bhirud, “Use of arti�icial neural 
network for pre design cost estimation of building 
projects,” Int.	 J.	 Recent	 Innovat.	 Trends	 Comput.	
Commun., vol. 5, no. 1, pp. 173–176, 2017.

59. I .  Rojek ,  J .  Kopowski ,  J .  Lewandowski ,  D. 
Mikołajewski, “Use of machine learning to improve 
additive manufacturing processes,” Applied	Sciences, 
vol. 14, no. 15, pp. 6730-6739, 2024.

 https://doi.org/10.3390/app14156730

https://academicsociety.org/aicyberjournal/
https://academicsociety.org/aicyberjournal/
https://academicsociety.org/aicyberjournal/
https://doi.org/10.1109/ICSE-FoSE59343.2023.00010
https://doi.org/10.1109/ICSE-FoSE59343.2023.00010
https://doi.org/10.1109/ACCESS.2019.2937107
https://doi.org/10.1109/ACCESS.2019.2937107
https://doi.org/10.1109/DSD53832.2021.00071
https://doi.org/10.1109/MC.2021.3120048
https://doi.org/10.1016/j.istruc.2025.110050
https://doi.org/10.1016/j.engstruct.2025.120388
https://doi.org/10.1016/j.engstruct.2025.120388
https://doi.org/10.1016/j.actbio.2023.01.050
https://doi.org/10.1016/j.cie.2019.106024
https://doi.org/10.1016/j.procir.2022.04.043
https://doi.org/10.1016/j.egyai.2024.100383
https://doi.org/10.3390/app14156730


17. https://academicsociety.org/aicyberjournal/

Eruni	Uku	Philip,	and	Lucia	Omolayo	Agashua.,	/	AI	&	Cyber	Forum:	An	International	Journal	(2026)

Biography

Eruni	Uku	Philip	is	an	accomplished	academic	and	an	expert	in	the	�ields	of	chemical	engineering	and	materials	science.	As	Sub-
Dean	of	Engineering	and	Head	of	Department	in	the	Department	of	Chemical	Engineering	at	the	Federal	University	Otuoke,	she	has	
an	 impressive	 background	 in	 advanced	materials	 synthesis,	 characterization,	 and	 processing.	 Dr	 Eruni	 received	 her	 PhD	 in	
Chemical	Engineering	from	Rivers	State	University	of	Science	and	Technology	and	is	a	member	of	both	the	Nigerian	Society	of	
Engineering	and	the	Council	for	the	Regulation	of	Engineering	in	Nigeria.

Research	Field
Eruni	Uku	Philip:	Chemical	Engineering,	renewal	energy,	materials	design,	bio	mediation	and	sustainable	development,

Lucia	Omolayo	Agashua	is	a	Lecturer	at	Federal	University	Otuoke,	Bayelsa	State	Nigeria.,	Civil	and	Environmental	Engineering	
Department.	She	completed	her	PhD	in	Civil	and	Environmental	Engineering	Department	from	Federal	University	of	Technology	
Akure,	Ondo	State	Nigeria,	 in	the	year	2024.	Registered	Engineer	with	the	Council	 for	the	regulation	of	Engineers	 in	Nigeria,	
Member	of	Nigerian	 society	of	Engineers,	American	Society	of	Engineers	 since	2009.	Passionate	 team	oriented	 that	 enjoying	
working	with	little	or	no	supervision,	has	over	105	conferences	papers	and	reputable	journals	publication	indexing	in	scopus	data	
base.	She	is	a	LiveDNA	member	and	reviewer	to	various	international	journals	such	as	Scienti�ic	African	(Elsevier),	American	
Journal	of	Civil	Engineering,	KCSE	Journal	of	Civil	Engineering	(Springer)	and	so	on.	She	currently	serves	on	the	Editorial	Boards	of	
numerous	publications,	including	Science	Futures	and	has	been	invited	as	a	Keynote	Speaker,	Technical	Committee	Member,	Session	
Chair,	and	Judge	at	international	conferences.

Research	Field
Lucia	Omolayo	Agashua:	Civil	Engineering,	Structural	Engineering,	Highway	and	Transportation	Engineering,	Green	concrete,	
Water	and	Environmental	Engineering,	Waste	management	and	Water	Quality	Assessment.	

https://academicsociety.org/aicyberjournal/
https://academicsociety.org/aicyberjournal/
https://academicsociety.org/aicyberjournal/

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

