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Abstract

An growing era referred to as augmented fact (AR) projects virtual facts onto the actual international to
offer customers a sparkling angle on their environment. AR has the potential to revolutionize the way we interact with the world,
offering new opportunities for entertainment, education, healthcare, architecture, construction, and many other fields.An overview
of the various technologies and applications of AR are provided in this paper, discussing the different types of AR systems,
including marker-based and marker less approaches, and the challenges associated with each. We also review the various
applications of AR, discussing how it has been used in gaming, education, healthcare, cultural heritage, and other domains. Finally,
we discuss the future directions of AR research and development, highlighting the potential of emerging technologies such as 5G,
edge computing, and artificial intelligence to further enhance the capabilities and impact of AR. AR technology has evolved rapidly
in recent years, driven by advances in computer vision, sensor technologies, and mobile computing.

AR applications can be accessed through smartphones, tablets, smart glasses, and other wearable devices, making it increasingly

accessible to users across a wide range of settings. AR is also being integrated into existing platforms and services, such as social
media, e-commerce, and navigation tools, expanding its reach and impact.The potential benefits of AR are numerous, including
enhancing user engagement and experience, improving learning outcomes and productivity, reducing errors and safety risks, and
enabling new forms of collaboration and creativity. However, there are also challenges associated with AR, such as the need for
accurate tracking and registration of virtual objects, the design of effective user interfaces and interactions, and the privacy and
ethical implications of AR use.Given the growing interest in AR and its potential impact on various industries, it is important to
provide a comprehensive overview of the state of the art in AR research and development. This paper aims to address this need by
reviewing the latest advances in AR technology and applications, highlighting the key challenges and opportunities in the field, and
providing insights into the future directions of AR research and development.

Keywords: Visualization, Augmented reality, three dimensional displays, Virtual objects,education,industry Virtual and Real
worl,Healthcare.

INTRODUCTION

The Figurel showsto feel and experience a complete 3D world virtual reality(VR),a technology is being used in many fields
likeentertainment,education,medicine,etc.Most of the times augmented reality is being mistaken as virtual reality. Though both of
them work on computer vision based algorithms augmented reality vary from virtual reality by using real world settings.By
augmented reality technology real world information can be given to introduce things in an interactive way so that they also become
a part of real world to our eyes.

Since many smartphones and tablets can now run AR apps without extra hardware, augmented reality has become more widely
available to the general public.The article will first go over the fundamental ideas behind augmented reality (AR) technology and
the various subtypes, including marker-baseand marker-less AR. The different uses of AR will then be discussed, including those in
business and commerce as well as in the fields of education, healthcare, and entertainment. The paper will also look at the
drawbacks and restrictions of augmented reality technology, including practical limitations and moral concerns. The final section of
the paper will cover the potential societal effects of AR research and development as well as its future paths. Augmented reality has
the potential to transform the way people connect.
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Digital information is incorporated into the user's environment in real time as augmented reality.Many number of studies and

researches are performed towards AR due to its effectiveness in recent past.To represent a newly designed model that we worked
on,AR is being used for visualization purpose so that model design can be examined and modifications could be done at the
time.There are n number of apps and soft wares that uses augmented reality technology.The ability of AR to improve learning
outcomes by giving students interactive and engaging material is one of its main advantages. For instance, using AR to create virtual
simulations of intricate systems or important historical moments will enable students to explore and engage with them in a more
immersive manner. Additionally, AR can be used to give learners immediate input and direction, assisting them in better
comprehending difficult ideas or abilities. New interactive media formats, including games, movies, and experiences, are being
developed in the leisure sector using augmented reality technology. A more immersive and engaging gaming experience can be
achieved, for instance, by overlaying digital material onto real-world objects in AR games. Virtual concerts, exhibitions, and other
activities are also created using augmented reality.

AR is being used in the healthcare industry to improve patient outcomes by giving surgeons real-time knowledge and direction.
Medical students can practice and learn in a secure environment by using AR to make virtual simulations of surgical procedures.
Although it has many advantages, augmented reality technology also has a number of drawbacks, including technological
restrictions, privacy issues, and ethical dilemmas. In this essay, we will delve deeper into these difficulties and go over some
possible social effects of AR technology.In general, the emergence of augmented reality (AR) technology signifies a significant
change in the way people interact with their surroundings, opening up new possibilities for productivity, entertainment, and
learning. Therefore, it is crucial for anyone interested in using this technology to comprehend its potential.

AR systems can be designed by considering three aspects:1.merging real and virtual world 2.associativity in real time 3.3D
recognition. The main aim of augmented reality is to convince your brain that the 3D object that we see is same as real objects to
know about that.because of the enormous growth in usage of augmented reality it is used in many fields and many modifications
have been made.actually AR is a extended version of VR .We will give an overview of the most recent developments in augmented
reality technology and applications in this paper, focusing on the main difficulties and possibilities in the area. We will also go over
the future directions for study and development in augmented reality, including cutting-edge innovations like 5G networks and
spatial computing. We aim to advance knowledge of AR technology's potential and social implications by giving a thorough
overview of the field.

LITERATURE SURVEY

"A Survey of Augmented Reality" by Ronald T. Azuma (1997) - This paper is one of the earliest and most influential works on AR.
It provides a comprehensive overview of the field, including its definition, history, technical challenges, and potential applications.

"Augmented Reality: A Technology and Its Applications™ by Dieter Schmalstieg and Tobias Hollerer (2016) - This book provides a
detailed analysis of AR technology and its applications in various domains, including entertainment, education, healthcare, and
industrial design.

"The State of Augmented Reality" by Orilnbar (2017)-This report gives a summary of the current situation with regard to AR,
including market trends, emerging technologies, and key players in the industry.

"Augmented Reality: A Review" by BorkoFurht and BahadirKaramut (2018) - This article provides a comprehensive review of AR
technology, including its history, current state, and future prospects. It also discusses various technical and design challenges
associated with AR, such as tracking, rendering, and user interface design.

"Augmented Reality in Education and Training" by Oliver Bimber and Ralf Dérner (2019) - This book explores the use of AR
technology in education and training, providing case studies and examples of how it can be used to enhance learning and skills
development.

"Augmented Reality and Virtual Reality: Opportunities and Challenges" by Mark Billinghurst and Sebastian Koenig (2020) - This
article provides an overview of both AR and virtual reality (VR), comparing and contrasting the two technologies and discussing
their respective opportunities and challenges.

"Augmented Reality: Where We Will All Live" by Michael E. Porter and James E. Heppelmann (2021) - This Harvard Business
Review article explores the potential of AR technology to transform business and society, discussing its applications in areas such as
product design, marketing, and customer service.

"A Survey on Augmented Reality Games" by DomenicoPrattichizzo and Irene Sardella (2010) - This paper provides an overview of
the use of AR in gaming, discussing the various technical and design challenges involved in creating AR games, as well as the
potential benefits for gameplay and user experience.
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"A Survey of Augmented Reality Technologies, Applications and Limitations" by Abhay Sharma and N. C. Sharma (2013) - This

paper provides an overview of various AR technologies and their applications, including marker-based and markerless AR, as well
as discussing the limitations and challenges associated with the technology.

"Augmented Reality for Human-Robot Interaction: A Survey" by Wolfgang Hurst, Matthias Kranz, and Martin Wagner (2014) -
This paper explores the use of AR technology in human-robot interaction, providing examples of howit can be used to enhance
communication and collaboration between humans and robots. .

Impact of the survey
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The figure 2 explains about the impact of survey between Seconds and Treatment conditions at 2003.

"Augmented Reality for Maintenance and Repair: A Literature Review" by EdvinGanic, VedranPodobnik, and Ivan Petrovic(2017)
- This paper provides a review of the use of AR technology for maintenance and repair tasks, discussing its potential benefits for
improving efficiency and reducing errors.

"A Survey of Augmented Reality Applications in Architecture and Building Engineering" by Xiaoliang Cheng, Feng Yuan, and
Chunlei Chai (2019) - This paper explores the use of AR technology in architecture and building engineering, providing examples
of how it can be used for design visualization, construction planning, and facility management.

"Augmented Reality in Retail: A Literature Review" by Maryam Gholami, RoohollahEbrahimi, and Mehdi Zamanian (2020) - This
paper provides a review of the use of AR technology in retail, discussing its potential benefits for enhancing customer engagement
and improving sales.

METHODOLOGY AND SYSTEM ARCHITECTURE

Processing Of Augmented Reality

The processing of augmented reality (AR) involves several steps that enable the overlay of digital content onto the user's real-
world environment. Here's a brief overview of the process:

e Image recognition: AR applications use computer vision algorithms to analyze the user's environment and identify features
or markers that can be used for tracking. This could include visual markers such as QR codes or logos, or it could involve
more complex image recognition techniques to identify objects or scenes.

e Tracking: Once the AR system has identified a marker or feature to track, it uses sensors such as cameras, accelerometers,
or GPS to continuously monitor the position and orientation of the marker as the user moves. This allows the AR system to
accurately overlay digital content onto the real-world environment.

e Rendering: The AR system then uses graphics processing to render digital content, such as images, videos, or 3D models,
and overlay it onto the user's view of the real-world environment. This could involve techniques such as occlusion, which
ensures that virtual objects appear to be placed behind real-world objects.

e Interaction: Finally, AR applications often include interactive elements that allow users to engage with the digital content
overlaid onto their environment. This could include touch or gesture-based controls, or voice commands.

Overall, the processing of augmented reality involves a combination of computer vision, tracking, rendering, and interactive
elements to create a seamless overlay of digital content onto the user's real-world environment.One of the tools used for the
processing of AR is Computer Vision
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COMPUTER VISION

Figure 3

The figure 3 explains Computer vision is an area of artificial intelligence (Al) that focuses on giving computers the ability to
interpret and comprehend visual data from their surroundings. The goal of computer vision is to develop algorithms and systems
that can analyse and interpret images and videos in a manner that is comparable to human perception. The standard processing steps
for computer vision algorithms include image acquisition, preprocessing, feature extraction, object recognition, and interpretation.
Below is a quick description of each stage:

e Image acquisition: This involves capturing visual data using cameras, sensors, or other imaging devices.

e  Pre-processing: This stage involves preparing the image data for further analysis, such as by removing noise, correcting for
lighting or colour differences, or resizing the image.

e Feature extraction: Computer vision algorithms use a variety of techniques to identify important features in an image, such
as edges, corners, textures, or colours. These features are then used to help recognize and classify objects in the image.

e Obiject recognition: This stage involves using machine learning algorithms, such as convolutional neural networks (CNNSs),
to identify and classify objects in the image. This could involve detecting specific patterns or shapes, or recognizing
specific objects based on their visual appearance.

e Interpretation: Finally, the results of the object recognition stage are used to interpret the visual data in a way that is
meaningful to humans. This could involve identifying specific objects or scenes, tracking movements, or making
predictions about future events.

Computer vision has many practical applications, such as in self-driving cars, facial recognition, medical imaging, and surveillance
systems. As the field of Al continues to evolve, computer vision is likely to play an increasingly important role in enabling
machines to perceive and interact with the world around them.
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SYSTEM ARCHITECTURE

The Figure 4 is the basic structure of augmented reality. This figure consists of components like visual unit, processing unit,
sensors, infrastructure tracker unit. First the real-world visual data is given as video input. It is then processed through Infrastructure
tracker unit and we mix the realities and visual content via the processing unit. The output from the processing unit is directed as the
video output with extra visual contents or mixed world contents.
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Figure 4
Video in and Video out

In augmented reality, video in refers to the process of capturing live video feed from a camera or other sensor and using it as a basis
for overlaying virtual content to the real world.Real-time tracking of the user's position and movement is possible via video,
allowing the virtual content to be displayed in the correct location and orientation relative to the real-world environment.

Video out, on the other hand, refers to the process of outputting the combined live video feed and virtual content to a display device,
such as a smartphone screen or AR headset. This allows the user to see the augmented reality experience in real-time, as if the
virtual content were actually part of their physical environment.

Both video in and video out are critical components of augmented reality systems, as they enable the real-time tracking and
rendering of virtual content onto the real world. Video in allows the system to accurately track the user's position and movements,
while video out allows the user to see the augmented reality experience in a seamless and immersive way.

Video in and video out are typically handled by specialized hardware and software components within the augmented reality
system, such as cameras, sensors, and display devices. These components work together to ensure that the virtual content is aligned
correctly with the real world and that the user has a high-quality and responsive augmented reality experience.

Visual Unit

In the terms of AR, visual unit represent digital object that are not in real world view, but can be viewed by AR. These elements can
include 3D models, images, videos, animations, or text that are superimposed onto the user's real-world environment through the
use of a camera and a display device, such as a smartphone, tablet, or AR headset.

Visual units in augmented reality are designed to be interactive and responsive to the user's movements and actions, allowing for a
more immersive and engaging experience. They can be used for a variety of applications, such as gaming, education, advertising,
and training, among others.

To create a visual unit in augmented reality, developers use specialized software tools and programming languages, such as Unity,
Vuforia, ARKit, or ARCore. These tools enable them to create and manipulate 3D models and animations, track the user's
movements and position in real-time, and display the digital content to the user's perspective of reality.

Infrastructure Tracker Unit

In augmented reality, an infrastructure tracker unit refers to the system or technology used to track the user's position and orientation
in real-world space. This is necessary to ensure that the virtual content being overlaid onto the real world is aligned correctly and
appears in the right location, size, and orientation relative to the user's surroundings.
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Infrastructure tracker units use a variety of sensors and technologies to achieve this, including cameras, accelerometers, gyroscopes,

GPS, and computer vision algorithms. These sensors work together to create a virtual map or model of the user's environment,
which is used to track their movements and position in real-time.

There are two main types of infrastructure tracker units used in augmented reality: marker-based and markerless. Marker-based
systems use predefined visual markers or codes placed in the real world to help the system track the user's position and orientation.
Markerless systems, on the other hand, use computer vision algorithms and other sensors to recognize and track natural features
andlandmarks in the real world, such as corners, edges, and patterns.

Infrastructure tracker units are a critical component of augmented reality systems, as they enable the digital content to be overlaid
onto the real world with high accuracy and precision. This allows for a more immersive and interactive experience for the user, as
well as a wider range of applications for augmented reality technology.

Processing Unit

In augmented reality, the processing unit refers to the hardware and software components responsible for processing and rendering
the virtual content that is overlaid onto the real world. This includes the processing of 3D models, textures, animations, and other
digital assets, as well as the integration of real-time sensor data from cameras, accelerometers, and other sensors.

Typically the processing unit combines the CPU (central processing unit), GPU (graphics processing unit), and specialized hardware
and software components designed for augmented reality applications. These components work together to perform complex
calculations and render high-quality graphics at high speeds, while also minimizing latency and ensuring a smooth and responsive
user experience.The processing unit is critical to the performance of augmented reality applications, as it determines the quality,
speed, and accuracy of the virtual content that is overlaid onto the real world. A powerful processing unit is

essential for delivering a seamless and immersive experience for the user, particularly in applications that require high levels of
interactivity and responsiveness, such as gaming, training, and simulation.

ADVANTAGES

e  This programme shows 3D models of the internal organs of the human body and is used for combined learning.

e It can be used without special or complicated equipment. This lowers the price.

e Long after the discussion has ended, the mental images associated with the concept will persist.

e Children are able to use their imagination and comprehension to the fullest, which sparks their interest in the subjects.
e  The gaming industry benefits.

DISADVANTAGES

e Motion-based structure aids in simplifying the visual environment.

o Desktop is now the main interface; it could be upgraded.

e Voice and all gestures take second place.

e In general, there aren't many methods for replicating haptic outputs in the absence of an actual object.

e Just a small portion of the potential channels are actually recorded.

e The ability of the gadget to capture and analyse the environment in real time is essential to the concept of augmented
reality. Concerns about privacy exist.

PROS CONS

Increases user knowledge and
information.
Larger display.

High expensive to use it in everyday
life .

Less accessible for small businesses.
Supports hands-free work. Display is in field of vision.
Capability to percentage your enjoy with Voice input is compromised in noisy
other people in real time environments.

over long distances.

VVY 'V
VVY 'V

TIJERB001042 | TIJER - INTERNATIONAL RESEARCH JOURNAL www.tijer.org | 277



TIJER || ISSN 2349-9249 || © February 2024, Volume 11, Issue 2 || www.tijer.org
DISADVANTAGE CAN BE IMPROVED BY THIS IDEA

Industry Standards

Organize some form of regulatory organisation for augmented reality that will issue guidelines,access and then discuss for
developers to follow. Moreover, provide a centralised digital service for augmented reality that classifies public, private, and
commercial sites and decides whether it is appropriate to use augmented reality in public spaces.This service might be compared to
an air traffic control system for aircraft.

Real-Time Augmented Reality Snapshot Safety Nets

Real-time Augmented Reality snapshots should be controlled via tools like geofencing rather than being completely prohibited. An
establishment like a nightclub, for instance, would have to design and publish its own regulations that are subsequently enforced by
hardware or software.

Although hacking IoT devices and bank accounts can cause havoc, physical harm is not always the result. But, when augmented
reality is layered on the real environment, this radically changes. Travel can become more dangerous and distracted as a result of
AR. As it spreads, consumers' over-reliance on augmented reality navigation may expose them to flawed or compromised GPS
overlays that could deceive vehicles or pilots, endangering public safety. For instance,pedestrians, passengers, and other vehicles are
all clearly in actual danger if a bus driver's AR headset or heads-up display starts showing fictional deer on the road.While creating
and supporting AR products, business owners and investors should consider these concerns. They should not only pursue profits and
market share, but also a fundamental moral compass.Instead of outright banning real-time AR screenshots, restrict them using tools
like geofencing.

APPLICATIONS

Used in the Medical Sector

Used in Mixing Up Well with the Entertainment Sector
Used in Classroom Education

Useful for Public Safety

FUTURE SCOPE

The augmented reality projects, a new era of AR, had advanced technology from its lab-based state to one that could be used to
everyday life. Technology like augmented reality holds great promise for industries including health care, welfare, architecture and
urban design, education, and training. A growing interest in augmented reality is being shown by the entertainment sector.For those
who are missing a sense, augmented reality can be employed as a sixth sense technology to make their daily lives more inventive
and beneficial.

CONCLUSION

In order to establish the claim that assembly activities improve task performance and reduce mental load, this research offers
evidence in support of the claim. The development of sixth sense technology will benefit greatly from this technology, despite the
fact that it is not yet fully evolved. The most novel part of augmented reality is that rather than replacing the actual object with a
computer, we provide a system that enables humans to interact with the real world naturally while also gaining the advantages of the
computer's expanded capabilities. The world of the future is not some exotic place where we are completely immersed in virtual
reality, but rather one that has been improved in innumerable, frequently undetectable ways.
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