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Abstract- An investigation into the efficacy of an augmented 

reality (AR) application that visualizes internal laptop 

components (SSD, HDD, RAM, CPU, GPU, USB ports, and 

motherboard/buses) is the subject of this research paper. 

Participant evaluations of the augmented reality (AR) application 

encompassed a range of metrics, including performance, clarity 

of information, interactivity, accuracy of representation, 

simplicity of use, and overall satisfaction. These metrics were 

gathered through a survey. The findings suggest that a significant 

proportion of users are content with the application, as stated in 

the majority of evaluations for each criterion. In particular, the 

application garnered a high rating of interaction from 89% of the 

respondents, signifying that it offered an engaging and 

interactive experience. Moreover, it is worth noting that around 

87% of the participants assessed the information regarding laptop 

components as plain or extremely clear, indicating that the 

information was effectively conveyed. The results of this study 

highlight the efficacy of the augmented reality (AR) application 

in delivering an engaging, enlightening, and intuitive encounter 

for individuals to investigate laptop components through 

augmented reality. 

Index Terms- Augmented Reality, Mechanical Components, 

Usability Analysis  

I. INTRODUCTION 

ugmented Reality (AR) improves 3D visualization and 

interaction in mechanical engineering. This thesis 

investigates using AR to display laptop components to improve 

knowledge and productivity in professional and educational 

environments. The digital revolution has made augmented reality 

(AR) a must-have for mechanical engineers [1]. As AR 

technology has transformed several industries, mechanical 

engineering has been particularly influenced. Traditional 

mechanical design and education use two-dimensional drawings 

and tactile models. These methods are essential, but they often 

miss minute details and spatial connections in complex 

mechanical systems. Since it superimposes digital information on 

the real world, AR technology makes these systems more 

dynamic and interactive. AR is useful for laptop design and 

maintenance. Due to their compact size and intricate internal 

processes, laptops are hard to see and understand. The AR app 

for this project shows a 3D representation of a laptop 

motherboard superimposed on the device, providing a unique and 

informative peek inside. Maintenance, troubleshooting, design, 

and manufacturing require this skill. This technology has 

significant educational implications. AR's dynamic learning 

environment helps students visualize and understand complex 

mechanical components. Mechanical engineering education 

requires understanding component functionality and spatial 

layout, hence this better learning environment is crucial. AR can 

bridge theory and practice by improving mechanical component 

understanding. Augmented reality in mechanical engineering 

follows business and technology trends. As industries digitize, 

innovative solutions using new technologies are needed. AR's 

ability to boost understanding, engagement, and visualization 

makes it excellent for these needs. Its use in mechanical 

engineering operations is a sign of the industry's technological 

advancement. The augmented reality laptop component 

visualization app emphasizes interdisciplinary collaboration. This 

project combines computer science, mechanical engineering, and 

user experience design to demonstrate how teamwork can 

produce creative solutions. In addition to augmented reality and 

three-dimensional modeling skills, the application required 

mechanical engineering and user-centered design knowledge. 

However, integrating AR into mechanical engineering presents 

many challenges. Technical challenges like AR tracking, real-

time 3D modeling, and user-friendly interfaces must be 

addressed. Budgetary constraints, user education, and system 

integration with present processes also hinder AR technology 

development. Despite these issues, augmented reality has much 

to offer mechanical engineers. Technology changes mechanical 

engineering design, training, and maintenance. As AR 

technology advances, mechanical engineers will have more 

innovative ways to visualize, interact with, and understand 

complex mechanical systems. In conclusion, mechanical 

engineering has advanced with the addition of augmented reality. 

An augmented reality laptop component visualization software 

highlights how technology may improve knowledge, output, and 

professional and educational procedures. As the digital 

revolution transforms businesses, AR is crucial for mechanical 

engineering efficiency and creativity. The visualization of 

mechanical engineering has historically depended on physical 

models and two-dimensional graphics. However, these 

techniques generally fail to capture mechanical systems' many 

spatial linkages and functionality [2]. Augmented reality (AR) 

technology makes these systems more participatory and visual. 

AR increases mechanical component learning by overlaying 

digital content on the real world [3]. This thesis builds an AR 

application that produces and shows a 3D laptop motherboard 

using target pictures from laptop photos. This program aims to 

bring a new perspective on laptop internals, which is essential for 

design, maintenance, and teaching. Traditional mechanical 

engineering methods are changed by AR. While useful for basic 

understanding, two-dimensional drawings and physical models 

A 
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cannot equal the immersive and engaging experience of 

augmented reality (AR). Augmented reality (AR) technology 

helps engineers and students see complex mechanical 

constructions by showing components in their genuine size and 

shape. This better representation offers new pedagogical methods 

for teaching and understanding challenging engineering concepts 

as well as technical innovations. The software bridges theory and 

practice to help users understand laptop design and functioning 

in a fun and engaging way. The first of several critical tasks in 

creating this augmented reality software is identifying user 

needs. Understanding the particular challenges students, 

technicians, and mechanical engineers face while visualizing 

laptop components guides the development process. The 

application's controls and interfaces are easy to use for everyone 

from mechanical engineering students to experienced engineers. 

Building complex laptop part 3D models is the technical part. 

These models show clients laptop internals with their realistic 

and accurate construction. The app's augmented reality 

technology superimposes 3D models on laptop photographs. This 

allows customers to observe internal components in their natural 

surroundings, giving them a different perspective not possible 

with standard visualization techniques. One benefit of this AR 

app is its potential to transform mechanical engineering 

education. The program helps students understand complex 

concepts and laptop component interactions by providing an 

immersive and dynamic learning environment. Students may 

better understand mechanical engineering topics and be better 

prepared to solve real-world engineering problems. In addition to 

its educational benefits, the program has practical usefulness in 

laptop maintenance and design. Engineers and workers can 

improve design evaluation by viewing laptop interior 

components in three dimensions. It allows a deeper 

understanding of how laptop pieces work together. The 

application can help technicians find and fix issues faster during 

maintenance and troubleshooting. This augmented reality 

software shows the value of interdisciplinary collaboration. The 

project integrates mechanical engineering, computer science, and 

user experience design to demonstrate the power of teamwork in 

creativity. The program works in mechanical engineering but 

also promotes augmented reality technology by showing its 

potential. As AR technology advances, mechanical engineering 

and other fields will use it more. AR in engineering has a 

promising future because to increases in tracking accuracy, 

interaction capabilities, and integration with cutting-edge 

technologies like AI and machine learning. These advancements 

may make augmented reality apps more effective for teaching, 

visualization, and engineering projects. Creating an augmented 

reality program to visualize laptop components is a major 

mechanical engineering development. The program might 

transform teaching, design, and maintenance, and lead to new 

advances in augmented reality technology by visualizing 

complex systems in a new way. This thesis opens up new 

avenues for research in this intriguing and rapidly evolving field 

and shows the benefits of AR in mechanical engineering. 

Augmented Reality (AR) technology has transformed 

engineering, particularly mechanical engineering. Augmented 

reality (AR)'s ability to integrate digital information with the 

actual environment has increased interactive design and 

visualization. This improves mechanical engineering design and 

training by improving complex machinery and component 

comprehension [4]. Mechanical engineers have typically used 

two-dimensional drawings and physical models to visualize 

complex mechanical systems. These methods have been 

effective, but they often fail to capture the complexity and depth 

of mechanical components, especially when it comes to 

understanding their spatial relationships and functional dynamics 

in real life. Augmented reality technology lets engineers and 

students view and work with 3D models in real life, overcoming 

these constraints. AR lets engineers superimpose virtual 

prototypes on real locations, improving mechanical engineering 

design. This tool provides immediate and significant feedback on 

how a design will work in real life, enabling quick iterations and 

revisions. AR can be used to observe how mechanical parts are 

assembled, find design errors, and understand system mechanics. 

Conventional methods could not achieve this level of 

engagement and visualization. AR revolutionizes training and 

education. Students learn theoretical topics through immersive 

visualizations in an interactive environment. Practical education 

helps bridge the gap between theory and practice by making 

abstract mechanical concepts more understandable. Students can 

learn dynamics, thermodynamics, and mechanics by engaging 

with 3D mechanical system models and seeing them operate. 

Augmented reality is utilized for mechanical engineering 

diagnosis and maintenance. Augmented reality apps can assist 

personnel traverse complex repair procedures by superimposing 

schematics and instructions on equipment. This speeds up repairs 

and reduces errors, improving maintenance safety and efficiency. 

However, mechanical engineering AR integration is tough. One 

of the biggest hurdles is creating accurate and reliable augmented 

reality systems that seamlessly blend the virtual and actual 

worlds. This requires sophisticated tracking, graphical rendering, 

and user-friendly interfaces. Specialized hardware, user-friendly 

software, and staff training in AR technology utilization are 

major challenges. Despite these challenges, AR in mechanical 

engineering appears promising. Wearable AR devices, better 

graphics, and easier interfaces should make the technology more 

accessible as it progresses. Integrating AR with AI and the IoT 

may make it smarter and more context-aware. Augmented reality 

has several mechanical engineering applications. Augmented 

reality (AR) may be used for more advanced simulations like 

virtual stress testing, real-time engineering collaboration across 

borders, and remote aid for difficult engineering jobs. The 

technique may improve sustainable engineering by improving 

design and reducing the need for prototypes. It may save 

resources. Augmented reality technology changed mechanical 

engineering. This new design, education, and maintenance 

paradigm changes how engineers and students use mechanical 

systems. Augmented reality (AR) increases mechanical 

engineering knowledge and productivity and allows for more 

innovative and ecologically responsible solutions. AR 

technology could change, innovate, and impact mechanical 

engineering. Mechanical engineering design and visualization 

have traditionally relied on CAD models and prototypes. The 

techniques allow engineers to imagine, build, and analyze 

mechanical systems and parts. Their ability to deliver dynamic 

and visually rich representations in a setting is limited. These 

methods are necessary but don't provide the same immersion as 

AR. This often makes mechanical components' usefulness and 
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operation unclear [5]. CAD models are ideal for accurate designs 

and detailed plans. Engineers can digitally develop, refine, and 

iterate concepts. But because CAD models are frequently 

exhibited on two-dimensional screens, it may be harder to 

understand spatial linkages and practical implications. Engineers 

and designers use mental visualization, which is challenging for 

complex parts and systems, to close this gap. In contrast, tangible 

prototypes show a design. They allow engineers test a 

component's form, fit, and function in real life. However, 

developing prototypes for sophisticated or huge designs can be 

costly and time-consuming. Changing the design after a 

prototype is built is difficult and often requires a new prototype, 

which increases time and cost. AR offers an innovative way to 

overcome these limits. AR technology overlays 3D models and 

data on a user's perspective of the world. The mix of virtual and 

real worlds creates an immersive and engaging experience 

unsurpassed by conventional methods. Mechanical engineers can 

project digital component models onto a physical environment 

using AR to acquire a realistic and contextual understanding of 

how a part might perform in an application. AR helps mechanical 

engineering design and instruction. AR lets engineers build with 

3D part models in real life. This instantaneous and contextual 

visualization helps identify design issues like component 

interaction and maintenance accessibility early on. Multiple 

engineers can view and interact with the AR model 

simultaneously, enabling real-time debate and decision-making, 

promoting collaborative design. AR is the best tool for teaching 

complex mechanical concepts. Students can interact to see how 

mechanical systems work in 3D models. This experiential 

learning method helps students remember and grasps abstract 

concepts. AR simulates real-world engineering settings and lets 

students practice without equipment or parts. AR technology also 

affects mechanical engineering maintenance and troubleshooting. 

AR apps can display interactive instructions and diagrams on 

equipment to assist technicians repair it. Real-time instruction 

and information improve maintenance precision, efficiency, and 

safety. Augmented reality in mechanical engineering fits Industry 

4.0 and digital transformation. As organizations adopt more 

advanced and networked technologies, AR is becoming essential 

for innovation. Its ability to merge digital and physical realms 

makes it valuable when efficiency, adaptability, and speedy 

innovation are needed. Though beneficial, augmented reality in 

mechanical engineering is challenging to implement. Accurate 

and reliable AR systems require advanced technology and 

knowledge. User interface design, tracking accuracy, and 

engineering tool compatibility must be addressed. AR technology 

must be adopted and extensively trained by the technical 

community. Mechanical engineering AR technology is predicted 

to grow rapidly in the future years. AR in engineering will be 

more usable and effective with better software, such as user-

friendly design tools and stronger integration with engineering 

software, and hardware, such as smaller and more powerful 

headsets. Augmented reality (AR) combined with machine 

learning, artificial intelligence (AI), and the Internet of Things 

(IoT) can enable new capabilities and applications. 

Mechanical engineering has profited from CAD models and 

actual prototypes, but AR technology offers a new level of 

interaction and visibility. AR could help engineers build, learn, 

and maintain mechanical systems more cheaply, efficiently, and 

intuitively. Augmented reality (AR) technology will drive 

innovation and improve mechanical engineering in the future. 

Integrating AR into mechanical engineering maintenance and 

training has various benefits. Augmented Reality engages pupils 

and helps them understand complex mechanical parts. AR can 

give personnel detailed guidance for difficult maintenance 

operations by giving them real-time, three-dimensional views of 

internal components. This capacity lowers errors and boosts 

efficiency [6]. Mechanical engineering education uses AR to 

visualize abstract concepts. Students may rapidly learn about 

mechanical systems and components by engaging with 3D 

models. This practical learning method helps mechanical 

engineers visualize the spatial organization and functioning of 

complex systems. Augmented reality (AR) helps students 

understand these concepts by providing an interactive and visual 

picture that matches how these systems work in real life. 

Augmented reality has more than visual uses in education. 

Students can use their theoretical understanding by simulating 

real-world engineering issues. Augmented reality (AR) lets 

students develop or disassemble virtual machinery models 

without physical components, revealing mechanical 

engineering's practical features. This can save costs and create a 

safe learning environment where students can make errors and 

learn without breaking equipment. Augmented reality provides 

maintenance benefits in mechanical engineering. Real-time, 

three-dimensional simulations of interior components can help 

personnel navigate difficult maintenance procedures with AR. 

When conventional manuals fail, this capacity helps. AR lets 

professionals superimpose detailed instructions and data on the 

equipment they service to improve accuracy and efficiency. 

This better information transfer method eliminates errors, which 

can cause considerable downtime, greater costs, and safety risks 

in maintenance operations. AR's clear, interactive help reduces 

the chance of instructions being misinterpreted and ensures 

personnel perform more accurately and confidently. AR also 

helps with problem diagnosis by letting workers view behind the 

scenes and understand machinery without disassembling it. 

AR improves maintenance production. AR optimizes 

maintenance and reduces problem-solving time, speeding up 

turnaround times. Efficiency is crucial in enterprises where 

equipment failure can cost a lot. AR can also help close the 

knowledge gap by allowing specialists to remotely guide on-site 

workers through difficult tasks. Augmented reality in mechanical 

engineering fits Industry 4.0 and digital transformation. AR is 

essential as industries adopt cutting-edge technology for 

productivity and innovation. It brings traditional approaches 

closer to modern business by providing contextual, real-time 

information. Despite its merits, AR in mechanical engineering is 

difficult. Accurate and reliable AR systems require advanced 

technology and knowledge. User interface design, tracking 

accuracy, and engineering tool and procedure integration must be 

addressed. AR technology must be adopted and extensively 

trained by the technical community. Mechanical engineering AR 

technology is predicted to grow rapidly in the future years. AR in 

engineering will be more usable and effective with better 

software, such as user-friendly design tools and stronger 

integration with engineering software, and hardware, such as 

smaller and more powerful headsets. Augmented reality (AR) 

combined with machine learning, artificial intelligence (AI), and 
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the Internet of Things (IoT) can enable new capabilities and 

applications. AR in mechanical engineering advances 

maintenance and instruction. AR provides an immersive and 

dynamic learning environment that transforms how students view 

mechanical systems. AR can provide real-time maintenance 

guidance, improving accuracy, safety, and efficiency. AR 

technology could revolutionize mechanical engineering, promote 

innovation, and shape its future. AR is crucial in mechanical 

engineering. AR could revolutionize how designers and 

engineers engage with mechanical systems. AR makes it easier to 

connect academic learning to real-world application by making 

complex aspects more visible and interactive. Laptop repair and 

design require a deep grasp of internal component sensitivity [7]. 

Mechanical engineers must understand system and component 

specifics. Traditional technologies like static 3D models and two-

dimensional drawings have helped in this area. However, they 

often fail to reproduce mechanical component complexities and 

spatial interactions in real life. Augmented reality (AR) 

technology lets designers and engineers collaborate with 3D 

models in real life, improving their mechanical system expertise. 

AR dramatically enhances mechanical engineering design. AR 

lets engineers see how parts fit and work together in real life. 

This real-time display helps identify design difficulties like 

spatial conflicts and maintenance accessibility early on. AR also 

speeds up prototyping, saving designers time and money by 

letting them iterate and enhance their ideas. AR could 

revolutionize mechanical engineering education. Traditional 

instructional methods in this field use textbooks and static 

graphics, which can be difficult for students to understand, 

especially when learning complex mechanical concepts. 

Augmented reality (AR) lets students perceive and interact with 

3D mechanical system representations, making learning more 

immersive. This hands-on method makes learning more engaging 

and simplifies complex concepts by connecting theory and 

experience. AR affects mechanical engineering troubleshooting 

and maintenance greatly. In enterprises where equipment failure 

can be costly, precise and effective maintenance is crucial. AR 

can guide professionals through complex maintenance 

procedures by overlaying digital instructions and diagrams onto 

equipment. With real-time supervision, maintenance workers can 

work more accurately and efficiently. Augmented reality (AR) in 

mechanical engineering follows Industry 4.0 trends, which 

include digitizing production and design. Augmented reality's 

contextual, real-time information is extremely valuable in a time 

of efficiency, inventiveness, and adaptability. Beyond design and 

maintenance, it may affect customer service, quality assurance, 

and supply chain management. Though beneficial, augmented 

reality in mechanical engineering is challenging to implement. 

One of the biggest hurdles is creating accurate and reliable 

augmented reality systems that seamlessly blend the virtual and 

actual worlds. This requires sophisticated tracking, graphical 

rendering, and user-friendly interfaces. Specialized hardware, 

user-friendly software, and staff training in AR technology 

utilization are major challenges. Mechanical engineering AR 

technology is predicted to grow rapidly in the future years. 

Wearable AR devices, better graphics, and easier interfaces 

should make the technology more accessible as it progresses. 

Integrating AR with AI and the IoT may make it smarter and 

more context-aware. AR has several mechanical engineering 

applications and is crucial. This new design, education, and 

maintenance paradigm changes how engineers and students use 

mechanical systems. AR could revolutionize mechanical 

engineering with its simplicity, efficiency, and cost. AR 

technology may lead to more discoveries and make the sector 

more integrated, engaging, and efficient. Augmented Reality 

(AR) to view laptop components distinguishes this thesis. 

Mechanical engineers need a way to properly and interactively 

model complex electrical devices like laptops. The software 

developed for this work overlays a three-dimensional model of a 

laptop motherboard over the real device, providing a unique and 

useful perspective of its internal structure [8]. This augmented 

reality program was intended to overcome mechanical 

engineering's inability to understand and see complex electronic 

equipment. Two-dimensional images and static 3D models 

sometimes lack the depth of understanding needed for 

sophisticated items like laptops. These methods cannot provide 

interactive, real-time views into how laptop parts fit and work. 

This thesis' AR application removes these limits and provides a 

dynamic, engaging visualization experience. A comprehensive 

3D model of the laptop's motherboard is superimposed over 

target laptop photographs by the software. People may see the 

motherboard as if it were in the laptop. This visualizing method 

is innovative and useful. Maintenance, troubleshooting, and 

design evaluation require a thorough understanding of internal 

components' spatial relationships and arrangements. One benefit 

of this AR app is its potential to transform mechanical 

engineering education. Laptops' complex internal systems may 

be confusing to students. Thanks to the augmented reality app, 

students can now explore and understand a laptop's inner 

workings, making learning more engaging. Student knowledge 

and recall of mechanical and electronic concepts can be 

considerably improved by experiential learning. In addition to its 

educational benefits, the software is useful for laptop 

maintenance and design. Engineers and technicians working on 

laptop repair and design can evaluate designs better by seeing the 

inside components in three dimensions. It lets you see how parts 

fit together in a laptop's small space. The application can help 

technicians find and fix issues faster during maintenance and 

troubleshooting. This augmented reality software shows the 

value of interdisciplinary collaboration. This study shows how 

teamwork may produce creative solutions using mechanical 

engineering, computer science, and user experience design. The 

program works in mechanical engineering but also promotes 

augmented reality technology by showing its potential. The AR 

app offers many benefits, but development and implementation 

have drawbacks. These included building user-friendly 

interfaces, real-time 3D modeling, and solving AR tracking 

accuracy challenges. Making the application easy to integrate 

into mechanical engineering workflows and curriculum was also 

problematic. There are several futures uses for AR technology in 

mechanical engineering. The technology could visualize other 

high-tech devices besides laptops. For linked device analysis and 

intelligent diagnosis, the AR app can be combined with other 

cutting-edge technologies like IoT and AI. AR technology in 

mechanical engineering has improved thanks to this thesis. The 

AR application might revolutionize education, design, and 

maintenance, and open the door to new AR technology by 

providing a new and efficient way to visualize complex 
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technological systems. This application shows the potential of 

AR in mechanical engineering and opens up new avenues for 

research and growth in this intriguing and rapidly growing field. 

Seeing laptop components with AR technology aids 

maintenance, troubleshooting, design, and teaching. Technicians 

can improve problem detection and repair using a detailed and 

interactive three-dimensional model of the laptop's inside. This 

functionality helps when standard troubleshooting is inefficient 

or time-consuming [9]. AR offers incredible design detail and 

engagement. Engineers and designers can examine a laptop's 

various moving elements in three dimensions, helping them 

understand how they operate together. Design requires this level 

of detail for accuracy and precision. AR helps designers uncover 

design flaws early on, saving time and money on rework and 

revisions. AR also lets team members view and interact with the 

3D model in real time from anywhere in the world, improving 

collaboration throughout design. Mechanical engineering 

students also benefit from AR. Traditional education teaches 

complex mechanical concepts through textbooks and static 

pictures, making it hard for students to grasp. AR animated these 

ideas and gave students a dynamic, engaging education. Students 

can better understand laptop architecture and operation by 

visualizing its interior parts in 3D. Interactive learning helps 

pupils recall complex content and improves learning. Augmented 

reality (AR) can help students apply their theoretical knowledge 

in real life by replicating real-world circumstances. AR may be 

particularly useful in maintenance and troubleshooting. 

Technicians can find and solve issues faster using a detailed and 

interactive 3D model of the laptop's interior. Traditional 

troubleshooting can be time-consuming and unproductive; thus, 

this function is helpful. When performing traditional laptop 

maintenance, specialists use manuals or their memory to grasp 

the complex internals. Augmented reality (AR) can speed up this 

process by providing accurate, up-to-date laptop interior 

visualizations with part numbers, specs, and troubleshooting 

help. AR-driven maintenance reduces errors and speeds 

diagnosis and repair. Technicians can observe where and how 

each component works on difficult repairs or unknown models. 

Remote support using AR can help technicians with challenging 

repairs by delivering visual instructions in the technician's field 

of vision. AR's troubleshooting benefits are notable. Finding the 

cause of laptop issues can be complicated and time-consuming. 

AR helps techs discover faults faster and more accurately by 

showing them the laptop's hardware in layers. This function 

reduces downtime, especially in workplaces where laptop 

problems might reduce productivity. Industry 4.0 and digital 

transformation trends support the use of AR in laptop 

maintenance and diagnosis. As industries adopt new technology 

to boost productivity and creativity, AR stands out as a vital tool 

for modernization. Its contextual, real-time information puts 

traditional maintenance techniques in line with current industries. 

AR has many perks, but laptop maintenance and repair are 

challenging. Accurate and reliable AR systems require advanced 

technology and knowledge. User interface design, tracking 

accuracy, and maintenance routine interaction must be addressed. 

Technical and engineering professionals must adapt and train on 

AR technologies. Future development and maintenance of laptop 

augmented reality technology is projected to grow. Wearable AR 

devices, better graphics, and easier interfaces should make the 

technology more accessible as it progresses. Integrating AR with 

AI and the IoT may make it smarter and more context-aware. 

Augmented reality for laptop component visualization is a 

mechanical engineering breakthrough. It transforms how 

engineers, learners, and technicians use electronic equipment by 

offering new perspectives on design, education, maintenance, 

and troubleshooting. AR can revolutionize mechanical 

engineering and related fields by making them more intuitive, 

effective, and efficient. AR technology may lead to more 

discoveries and make the sector more integrated, engaging, and 

efficient. Augmented reality (AR) technology in engineering and 

education is covered extensively in the literature. Augmented 

reality (AR) can improve learning by providing immersive and 

interactive ways to understand complicated concepts, especially 

in engineering education [10]. Augmented Reality's (AR) ability 

to superimpose digital data over the real world makes learning 

more entertaining and effective. Textbooks, static graphics, and 

physical models have long been used in engineering education. 

These methods have their benefits, but they may not be able to 

communicate complex engineering concepts, especially those 

with dynamic or three-dimensional features. Augmented reality 

technology makes learning more interactive and livelier. 

Augmented reality (AR) lets students see and interact with 3D 

engineering systems and components in real time, helping them 

understand their practical applications. AR allows pupils to 

interact more with instructional materials because it's interactive. 

Augmented reality (AR) lets students observe how mechanical 

system pieces move and interact. Physical models and 2D 

diagrams cannot engage this way. AR also lets students view a 

structure from different angles and how it reacts to different 

stresses. Also, AR increases student engagement and motivation. 

AR's novelty and technology may intrigue students, encouraging 

them to learn. Deeper understanding and better memory may 

result from greater participation. Augmented reality (AR) helps 

students understand complex ideas and see actions immediately, 

improving their learning experience. Besides its educational 

benefits, augmented reality (AR) is changing engineering 

practice, especially in design, maintenance, and troubleshooting. 

Augmented reality (AR) helps engineers interact and visualizes 

complex systems. Superimposing digital models over real-world 

things provides a precise and complete picture of how parts fit 

and function. This helps during design when understanding 

spatial relationships and interferences is crucial. The 

maintenance and troubleshooting use of AR are fascinating. 

Augmented reality (AR) lets technicians see simulated systems 

and parts layered on their gear, along with data and instructions. 

This can reduce diagnosis and resolution time because staff can 

now precisely locate and fix issues. Remote support with AR 

allows specialists to guide technicians through challenging jobs 

by displaying instructions in their field of vision. Despite its 

merits in engineering and education, AR faces barriers to 

adoption. User-friendly interfaces, specialist hardware and 

software, and augmented reality in professional and educational 

workflows are needed. Maintaining accurate, relevant, and 

current AR information requires ongoing effort and resources. 

Future AR has great potential in engineering and education. 

Technology will likely improve and become more accessible. 

Future developments may include AR interaction with AI and the 

IoT, more realistic and interactive AR experiences, and better 
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integration with other digital tools and platforms. Augmented 

reality (AR) research in engineering and education shows how 

much this technology can impact engineering education and 

practice. AR can transform engineering education and practice 

by providing an interactive, immersive, and successful learning 

environment. Augmented reality technology could improve 

human understanding and involvement with complex systems, 

stimulating technical innovation. AR is used in mechanical 

engineering for visualization and design. Ar's growing potential 

in design and visualization has drawn mechanical engineering's 

attention. AR may help engineers comprehend mechanical 

systems by letting them view and interact with 3D models in real 

time, according to research. Thus, design can be improved [11]. 

When showing complex elements like computer components, 

spatial linkages and component functionality are crucial. 

Problem-solving and maintenance with AR are also documented. 

AR provides interactive education and machine overlays to assist 

personnel execute maintenance more precisely and effectively. 

Augmented Reality (AR) can save maintenance time and errors, 

making it a useful tool for mechanical engineers [12]. Advances 

in AR technology have greatly increased its engineering 

applications. Unity 3D shows how AR technology makes 

complicated and realistic AR experiences easy. Complex and 

dynamic 3D representations of laptop components are now 

achievable thanks to technology. Thus, engineering design and 

education have improved [13]. Researchers have examined 

robotic kits as instructional instruments for interactive STEM 

education through playful learning [14]. The study of rookie 

freelancing has focused on effective techniques and insights for 

success [15]. Additionally, custom-built video game simulators' 

effects on learning, particularly in Pakistan and using Universal 

Design for Learning, have been studied [16]. Research has 

developed and implemented smart systems like the Smart 

Aquarium System that uses Internet of Things for remote 

monitoring and control [17]. Comparative studies have examined 

the effects of conventional methods and augmented reality on 

class performance, highlighting the potential of augmented 

reality to improve learning [18]. Research on Brain-Computer 

Interface technology to improve home automation shows how 

novel technologies can be integrated into daily living [19]. 

VARK analysis and hybrid pedagogy have been used to evaluate 

the effects of augmented reality-based e-learning applications on 

learning outcomes [20]. The System Usability Scale has been 

used to assess usability and user satisfaction in augmented reality 

e-learning applications for work and energy [21]. Finally, 

research has examined temporal difficulties in augmented reality-

based hybrid pedagogies for secondary school physics education, 

addressing time constraints in education [22]. 

II. METHODOLOGY 

The development of an augmented reality (AR) system that will 

enable users to interact with and visualize three-dimensional 

representations of laptop components. 

 
Figure 1 Custom SSD 3D Design 

 Its foundation is Unity 3D, a robust engine for developing 

immersive augmented reality games. Unity 3D was selected due 

to its extensive compatibility with numerous augmented reality 

development packages, adaptability, and robustness. By 

incorporating various technologies and tools, the software 

development component of the AR system brings the augmented 

reality experience to life. 

 This requires the implementation of AR tracking and rendering 

technologies, which are indispensable for synchronizing virtual 

three-dimensional models with the physical environment. 

3D modeling is another essential component of the AR system. 

In order to operate effectively, the system requires 3D models of 

laptop components that are astonishingly precise and 

comprehensive. These models provide users with a unique 

perspective on the internal structure and components of a laptop, 

which is not possible with traditional 2D diagrams or even 

physical models. Developing the user interface (UI) for the 

augmented reality (AR) system is of equal importance. The AR 

experience should be navigable without requiring a great deal of 

technical knowledge; rather, the user interface (UI) should be 

straightforward and intuitive. This involves developing menus, 

prompts, and interactive elements that are intuitive for users to 

navigate the augmented reality experience. 

 
Figure 2 Custom Hard Disk 3D Design 

 To ensure accurate depiction, the AR system is being developed 

using meticulously crafted 3D models of laptop components. 

These models are intended to contain minute details and be as 

real-time render able as feasible. The visualization method 

superimposes these three-dimensional models onto the user's 

laptop using augmented reality (AR), thereby providing an 

educational and engaging experience. 
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Figure 3 Custom Fan 3D Design 

 The monitoring mechanism, an essential component of the 

augmented reality system, guarantees that three-dimensional 

models are identically aligned with the real world. Strict 

monitoring algorithms are implemented by the apparatus to 

ensure the precision and stability of the augmented reality 

overlay. Ensuring optimal rendering efficacy is a primary 

objective, as it serves to facilitate seamless and expedient 

interactions. The effective functioning of an augmented reality 

(AR) application is predominantly predicated on the design of its 

user interface and interactions. A result of the user interfaces 

(UI) deliberate design, users are able to effortlessly navigate 

through an extensive array of features and options. The 

incorporation of interaction mechanisms, including touch 

gestures and voice commands, enables effortless and streamlined 

engagement with the three-dimensional models representing 

components of laptops 

 
Figure 4 Custom GPU 3D Design 

 Utilization and advancement in augmented reality (AR) have 

been significantly influenced by the pervasiveness of mobile 

devices. By optimizing the functionality of augmented reality 

(AR) for smartphones and tablets, the technology has been made 

more accessible and convenient for a broader range of 

consumers. By leveraging the capabilities of the device, itself, 

monitoring and visualizing augmented reality with integrated 

cameras provides a straightforward and practical method of 

interacting with the technology. The proliferation of mobile 

technology has created ample opportunity for innovative and 

consequential augmented reality applications, which have the 

potential to integrate augmented experiences more seamlessly 

into daily existence. The design process adheres to a sequential 

approach and consistently incorporates user feedback to inform 

and enhance the design. This procedure guarantees that the 

system satisfies the requirements and anticipations of its users, 

comprising students, technicians, and engineers. Users can 

provide feedback on the overall user experience, effectiveness, 

and usability through user testing sessions. A robust software 

engineering architecture serves as the foundation for the AR 

application's development. The application is developed utilizing 

Unity 3D, emphasizing modular design to facilitate 

enhancements and scalability. The software architecture has been 

specifically engineered to facilitate an extensive array of 

functionalities, spanning from rudimentary 3D model rendering 

to intricate engagements with the augmented reality (AR) 

environment. When formulating the design of the system, 

performance efficacy emerges as a critical factor. This entails 

ensuring that the application operates flawlessly on a variety of 

devices with distinct specifications.  

 
Figure 5 Custom Ram 3D Design 

Numerous techniques, including texture utilization efficiency, 

level-of-detail rendering, and 3D model optimization, are 

employed to optimize performance while maintaining visual 

appeal. Multi-user interaction within the augmented reality (AR) 

environment is facilitated by the collaborative functionalities 

integrated into the technology. This confers a notable benefit in 

educational settings that promote collaborative assignments. 

Further, the program incorporates remote support functionalities 

that enable proficient individuals to provide immediate assistance 

to users regarding educational or maintenance-related endeavors. 

Effective data administration is of the utmost importance for the 

augmented reality application, particularly when complex 3D 

models and real-time interactions are involved. Efficient data 

management and processing is a key feature of the system, which 

guarantees rapid transfers and interactions. To enhance the 

efficacy of data storage and retrieval.  

 
Figure 6 Custom USB Port 3D Design 

Beginning with the selection of Unity 3D as the primary 

development platform due to its robustness, versatility, and 

compatibility with a variety of AR development kits, the process 
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of constructing an augmented reality (AR) system for checking 

laptop components will begin. In order to provide a smooth user 

experience, the software development component requires the 

integration of augmented reality (AR) tracking and rendering 

technologies, in addition to coding and programming. This is 

done in order to enable real-time synchronization and updating of 

3D models. In order to guarantee an exact description and 

reflection of the physical properties and functionality of laptop 

parts, meticulous 3D modeling is carried out. This is 

accomplished by drawing on an extensive understanding of both 

the processes of 3D modeling and the principles of mechanical 

engineering. 

 
Figure 7 All Components Displayed in AR Application 

 Creating user interfaces (UI) that are user-friendly and intuitive 

is the primary goal of user interface design. This design 

considers the ergonomics of augmented reality interactions in 

order to accommodate a wide range of user groups. Unity 3D's 

interoperability with several augmented reality development kits 

makes it possible to install the software on a wide range of 

devices, which in turn ensures that it is compatible with several 

distinct platforms. In order to improve the overall quality of the 

augmented reality experience, feature implementation makes use 

of the capabilities offered by Unity 3D. These capabilities 

include rendering capabilities, interactive animations, and 

physics simulations. For the purpose of ensuring that the 

augmented reality system is accurate, stable, and performs well 

in real time over a wide range of hardware configurations, 

extensive testing and optimization are carried out. There are a 

number of potential additions that should be considered in the 

future, including the use of machine learning for component 

identification and Internet of Things connectivity for real-time 

data analysis. The emphasis is placed on interdisciplinary 

collaboration among mechanical engineers, augmented reality 

developers, and 3D modelers in order to gain access to a wide 

range of skills in the process of developing a product that is both 

technically sound and functional. As a further point of interest, 

the prospective expansion and use of augmented reality 

technology beyond laptop components is taken into 

consideration. This is done in anticipation of enhanced fidelity 

and interactivity as technology continues to advance. 

III. RESULTS AND DISCUSSION 

The findings indicate that a high level of usability was achieved 

by the augmented reality application, as 82% of respondents 

found it easy or very easy to navigate across the program. 

 
Figure 8 Ease of Use Analysis 

Based on this, it appears that the majority of users found the 

interface design and navigation controls to be user-friendly and 

intuitive. About 87 percent of those who participated in the 

survey rated the clarity of the information that was presented 

about laptop components as either clear or very clear. This 

indicates that the program was successful in communicating 

information regarding the internal components of the laptop, 

which contributed to a greater understanding of the components. 

Moreover, the clear presentation of information is crucial not 

only for educational purposes but also for practical applications 

such as troubleshooting or maintenance tasks, where accurate 

understanding of the components is essential. 

 
Figure 9 Clarity of Information Analysis 

The large percentage of respondents (89%) who rated the level of 

interaction provided by the application as high could be 

interpreted as an indication that customers found the experience 

to be engaging and interactive. In light of the information shown 

here, it would indicate that the application was successful in 

encouraging exploration and interaction with laptop components 

within the context of the augmented reality world. This positive 

reception indicates that the application effectively leveraged 

augmented reality technology to create an engaging user 

experience, allowing users to interact with virtual representations 

of the components in a dynamic and interactive manner. 
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Furthermore, the success of the application in promoting 

exploration and interaction within the augmented reality 

environment underscores its potential as a valuable tool for 

educational purposes, as users can gain a deeper understanding of 

laptop components through hands-on exploration and 

experimentation. 

 
Figure 10 Interactivity Analysis 

Eighty-eight percent of those who participated in the survey 

judged the accuracy of the representation of laptop components 

as either accurate or very accurate. This demonstrates that the 

augmented reality models accurately matched the physical 

components, which contributed to an increase in the experience's 

level of realism as well as its educational value. 

 
Figure 11 Accuracy of Representation 

A substantial proportion of respondents, namely ninety percent, 

assessed the performance of the augmented reality application as 

either satisfactory or excellent. This indicates that the program 

had a sufficient level of speed and responsiveness, which 

contributed to a user experience that was smooth and pleasurable. 

The remarkable performance metrics of the augmented reality 

(AR) application are highlighted by the fact that a significant 

proportion of respondents, which accounts for ninety percent of 

the population that was questioned, assessed the performance of 

the application as either adequate or extraordinary. The fact that 

the software received such a high rating indicates that it 

demonstrated a commendable degree of speed and 

responsiveness, both of which are essential characteristics for 

providing a smooth and pleasurable experience for the user. The 

augmented reality application efficiently eliminated any potential 

disturbances or delays by delivering content quickly and reacting 

immediately to user inputs. This resulted in the development of a 

sense of immersion and engagement among users. 

 
Figure 12 Performance Analysis 

The majority of respondents were either satisfied or extremely 

satisfied with their experience while using the augmented reality 

application, which is reflected in the high level of overall 

satisfaction (92%) that the application received. The fact that this 

is the case indicates that the program was successful in meeting 

the expectations of its users and offered a satisfying experience 

for displaying laptop components in augmented reality. 

 

Figure 13 Overall Satisfaction Analysis 

As a whole, the findings of the poll suggest that respondents are 

really pleased with the augmented reality application that allows 

them to visualize the components of laptops. The majority of 

responders, somewhere between 70 and 95 percent, gave positive 

ratings to various parts of the program. To be more specific, the 

program's performance and interactivity were receiving an 

overwhelming amount of favorable feedback. Specifically, 89% 

of respondents said that the application had a high level of 

involvement, and 50% rated the performance as good. The clarity 

of the information and the correctness of the depiction were both 

highly welcomed by the respondents.  

IV. CONCLUSION 

An in-depth analysis of the augmented reality (AR) application 

that allows users to visualize laptop components sheds light on 

the significant impact that this application has on the user 
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experience and comprehension. Through careful examination of 

the replies to the survey, it becomes clear that the augmented 

reality application has moved beyond the realm of merely being a 

technological novelty and has emerged as a powerful instrument 

for educational purposes, exploration, and practical application. 

The application's success in attracting users, generating curiosity, 

and encouraging deep involvement with the virtual 

representations of laptop components is highlighted by the 

overwhelming favorable response regarding the amount of 

interaction exhibited by the application. Having this immersive 

experience not only increases the level of happiness experienced 

by users, but it also fosters a more profound comprehension of 

intricate hardware systems. In addition, the clarity of the 

information that is offered by the augmented reality application 

is a fundamental component of its operational efficiency. The 

fact that a significant number of respondents assessed the 

information as clear or very clear can be interpreted as evidence 

that the application is capable of communicating complicated 

ideas in a manner that is simple to understand. Because of the 

clear conveyance of information, users are equipped with the 

knowledge necessary to make decisions based on accurate 

information, to troubleshoot problems, and to gain a deeper 

understanding of the components that make up laptops. In 

addition, the fact that the program is able to successfully give 

realistic representations of components means that users are able 

to rely on it for practical purposes, such as design evaluation, 

maintenance, and technical training. In conclusion, the outcomes 

of this research shed light on the transformative potential of 

augmented reality technology in the field of computer hardware 

visualization. The augmented reality application not only 

improves the user experience but also acts as a catalyst for the 

advancement of education, innovation, and problem-solving in 

the field of computer hardware.  
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