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Abstract- With the advancements of the processing 

capability of mobile platforms, augmented reality (AR), 

which is technology that enhances human perception by 

combining artificial information with the sensing 

environments, has become a potential technology for 

enhanced user experience (UX). This paper surveys that an 

Augmented Reality (AR) is an interactive experience of a 

real-world environment where the 3-D virtual objects that 

reside in the real-world are "augmented" by computer-

generated perceptual information. This explains that the 

education, medical, architecture, commerce, entertainment, 

navigation system and military applications that have been 

explored. This paper describes the detailed discussion of the 

advantages and disadvantages of AR. Future challenges and 

areas requiring further research are discussed. This survey 

provides a starting point for anyone interested in 

researching or using Augmented Reality. 

Keywords- Augmented Reality, Mobile augmented 

reality interactive system (MARIS), Wikitude AR, 

Virtual reality. 

I.  INTRODUCTION  

Augmented Reality (AR) may not be as exciting as a virtual 

reality roller coaster ride, but the technology is proving 

itself as a very useful tool in our everyday lives. AR is 

considered as a promising technology that combines virtual 

information such as videos, images, and three-dimensional 

(3-D) objects with a real camera view in mobile platforms. 

The primary value of augmented reality is that it brings 

components of the digital world into a person's perception 

of the real world, and does so not as a simple display of 

data, but through the integration of immersive sensations 

that are perceived as natural parts of an environment. AR is 
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very much useful in the field of Entertainment, Education, 

Medical, E-Commerce, Tourism, Construction, etc. 

Recent developments have made this technology accessible 

using a Smartphone. AR plays a role between virtual reality 

(VR) and actual reality. The ultimate goal is to create a 

system such that the user cannot tell the difference between 

the real world and the virtual augmentation of it. 

A. What is Augmented Reality (AR)? 

Definition: “An augmented reality system generates a 

composite view for the user. It is a combination of the real 

scene viewed by the user and a virtual scene generated by 

the computer that augments the scene with additional 

information.” 

Augmented Reality (AR) is an interactive experience of a 

real-world environment where the objects that reside in the 

real-world are "augmented" by computer-generated 

perceptual information, sometimes across multiple sensory 

modalities, including visual, auditory, haptic, and 

somatosensory. The overlaid sensory information can be 

constructive (i.e. additive to the natural environment) or 

destructive (i.e. masking of the natural environment) and is 

seamlessly interwoven with the physical world such that it 

is perceived as an immersive aspect of the real environment. 

In this way, augmented reality alters one's ongoing 

perception of a real-world environment, whereas virtual 

reality completely replaces the user's real-world 

environment with a simulated one. Augmented reality is 

related to two largely synonymous terms: mixed reality and 

computer-mediated reality. 

 

Fig. 1.1: An augmented reality app that fosters real time 

interaction on a physical environment 

From social media filters, to surgical procedures, AR is 

rapidly growing in popularity because it brings elements of 

the virtual world, into our real world, thus enhancing the 

things we see, hear, and feel. When compared to other 

reality technologies, augmented reality lies in the middle of 

the mixed reality spectrum; between the real world and the 

virtual world. 

B. How Does Augmented Reality (AR) Work?  

In order to understand how augmented reality technology 

works, one must first understand its objective: to bring 

computer generated data and objects into the real world, 

which the user can see as real. 

In most augmented reality applications, a user will see both 

synthetic and natural light. This is done by overlaying 

projected images on top of a pair of see-through goggles or 

glasses, which allow the images and interactive virtual 

objects to layer on top of the user‟s view of the real world. 

Augmented Reality devices are often self-contained, 

meaning that unlike the Oculus Rift or HTC Vive VR 

headsets, they are completely untethered and do not need a 

cable or desktop computer to function. 

Using a mobile application, a mobile phone's camera 

identifies and interprets a marker, often a black and white 

barcode image. The software analyses the marker and 

creates a virtual image overlay on the mobile phone's 

screen, tied to the position of the camera. This means the 
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app works with the camera to interpret the angles and 

distance the mobile phone is away from the marker. Due to 

the number of calculations a phone must do to render the 

image or model over the marker, often only smart phones 

are capable of supporting augmented reality with any 

success. Phones need a camera, and if the data for the AR is 

not stored within the app, a good 3G Internet connection. 

II. RELATED WORK  

The beginnings of AR, as define it, date back to 

Sutherland‟s work in 1968s, which used see-through HMD 

to present 3D graphics [4]. However, only the past decade 

has there been enough work to refer to AR as a research 

field. In 1990, the term 'Augmented Reality' is attributed to 

Thomas P.Caudell, a former Boeing researcher [1]. 

In 1992, Louis Rosenberg developed one of the first 

functioning AR systems, called Virtual Fixtures, at the 

United States Air Force Research Laboratory:- Armstrong, 

that demonstrated benefit to human perception [2]. The 

concept of AR was introduced to denote a head-up, see-

through display that Caudel and Mizell had designed as part 

of a research project [5]. This technology is used to 

„augment‟ the visual field of the user with information 

necessary in the performance. In 1994, Milgram defines a 

continuum of real to virtual reality environments [6]. AR is 

placed as a mixed reality on the continuum spectrum. 

In 2002, Bruce Thomas is the inventor of the first outdoor 

augmented reality game ARQuake [7]. In 2005, Daniel 

Palanker, Alexander Vankov and Phil Huie develop a 

“bionic eye” [8]. Wikitude AR Travel Guide [10] launches 

on 20 Oct 2008 with G1 Android phone as shown in Fig.2.1. 

 

Fig. 2.1: Wikitude- Mobile Vision Based Augmented 

Reality Travel Guide App 

In 2010, Design of mine detection robot for Korean mine 

field [9]. In 2012, Launch of Lyteshot, an interactive AR 

gaming platform that utilizes smart glasses for game data. In 

2013, Google announces an open beta test of its Google 

Glass augmented reality glasses [11]. The glasses reach the 

Internet through Bluetooth, which connects to the wireless 

service on a user's cellphone. The glasses respond when a 

user speaks, touches the frame or moves the head. 

Niantic released Pokémon Go [12] for iOS and Android in 

July 2016 as shown in Fig.2.2. The game quickly became 

one of the most popular smartphone applications and in turn 

spikes the popularity of augmented reality games. 

 

Fig. 2.2: Pokémon Go- Augmented Reality App 

In 2017, Ikea announced Ikea Place app [3]. The app 

contains a catalogue of over 2,000 products, nearly the 

company's full collection of umlauted sofas, armchairs, 
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coffee tables, and storage units which one can place 

anywhere in a room with their phone. 

III. APPLICATIONS OF AR  

Some of the major applications of AR are as follows: 

1) Education 

In educational system, AR has been used to complement a 

standard curriculum. Text, graphics, video, and audio may 

be superimposed into a student's real-time environment. 

Textbooks, flashcards and other educational reading 

material may contain embedded "markers" or triggers that, 

when scanned by an AR device, produced supplementary 

information to the student rendered in a multimedia format. 

2) Medical 

Augmented reality can be very helpful in the medical field. 

It could be used to provide crucial information to a doctor or 

surgeon with having them take their eyes off the patient. AR 

and other computer based-utility is being used today to help 

train medical professionals. AR provides surgeons with 

patient monitoring data and allows patient imaging records, 

including functional videos, to be accessed and overlaid. 

3) Architecture 

AR can aid in visualizing building projects. Computer-

generated images of a structure can be superimposed into a 

real-life local view of a property before the physical 

building is constructed there. AR can also be employed 

within an architect's workspace, rendering animated 3D 

visualizations of their 2D drawings. 

4) E-Commerce 

AR is used to integrate print and video marketing. Printed 

marketing material can be designed with certain "trigger" 

images that, when scanned by an AR-enabled device using 

image recognition, activate a video version of the 

promotional material. AR can enhance product previews 

such as allowing a customer to view what's inside a 

product's packaging without opening it. 

5) Entertainment 

Augmented reality allowed video game players to 

experience digital game play in a real-world environment. 

Niantic released the popular augmented reality mobile game 

Pokémon Go. Disney has partnered with Lenovo to create 

the augmented reality game Star Wars: Jedi Challenges that 

works with a Lenovo Mirage AR headset. 

6) Military 

The military has been devising uses for augmented reality 

for decades.  The idea here is that an augmented-reality 

system could provide troops with vital information about 

their surroundings, such as showing where entrances are on 

the opposite end of a building, somewhat like X-ray vision. 

Augmented reality displays could also highlight troop 

movements, and give soldiers the ability to move to where 

the enemy can't see them. 

IV. ADVANTAGE AND DISADVANTAGES OF AR 

A. Advantages of Augmented Reality: 

1. The AR system is highly interactive in nature and 

operates simultaneously with real time 

environment. 

2. It reduces line between real world and virtual 

world. 

3. Can increase knowledge and information. 

4. People can share experiences with each other in 

real time over long distances. 

5. It can be used by anyone as per applications.  

6. It can save money by testing critical situations in 

order to confirm their success without actually 

implementing in real time. Once it is proven, it can 

be implemented in real world.  
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B. Disadvantages of Augmented Reality: 

1. It is expensive to develop the AR technology based 

projects and to maintain it. Moreover production of 

AR based devices is costly. 

2. UX (User Experience): Using AR can be 

inappropriate in social situations. 

3. Openness: Other people can develop their own 

layers of content to display. 

4. Low performance level is a concern which needs to 

be addressed during testing process.  

5. It requires basic learning to effectively use AR 

compliant devices. 

V. CHALLENGES 

Some major challenges of Augmented Reality are as 

follows:   

1. Technological limitations: Although there is 

much progress in the basic enabling technologies, 

they still primarily prevent the deployment of many 

AR applications. Displays, trackers, and AR 

systems in general need to become more accurate, 

lighter, cheaper, and less power consuming. Since 

the user must carry the PC, sensors, display, 

batteries, and everything else required, the end 

result is a heavy backpack. Laptops today have 

only one CPU, limiting the amount of visual and 

hybrid tracking that we can do. 

2. User interface limitation: We need a better 

understanding of how to display data to a user and 

how the user should interact with the data. AR 

introduces many high-level tasks, such as the need 

to identify what information should be provided, 

what‟s the appropriate representation for that data, 

and how the user should make queries and reports. 

3. Social acceptance: The final challenge is social 

acceptance. Given a system with ideal hardware 

and an intuitive interface, how AR can become an 

accepted part of a user‟s everyday life, just like a 

mobile phone or a personal digital assistant. 

Through films and television, many people are 

familiar with images of simulated AR. However, 

persuading a user to wear a system means 

addressing a number of issues. These range from 

fashion to privacy concerns. To date, little attention 

has been placed on these fundamental issues. 

However, these must be addressed before AR 

becomes widely accepted. 

VI. CONCLUSION  

This paper describes an augmented reality is an another step 

further into the digital age as we will soon see our 

environments change dynamically either through a 

Smartphone, glasses, car windshields and even windows in 

the near future to display enhanced content and media right 

in front of us. 

Maybe in the future, we will see our environments become 

augmented to display information based on our own 

interests through built-in RFID tags and augmentations 

being implemented through holographic projections 

surrounding the environments without a use of an enabling 

technology. It would be incredible to no longer wonder 

where to eat, where to go, or what to do; our environment 

will facilitate our interactions seamlessly. We will no longer 

be able to discern what is real and what is virtual, our world 

will become a convergence of digital and physical media. 
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