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Abstract - The improvement of the visualization capabilities of students is important for their development of design skill
in various areas in Education. Technological innovation throughout education can certainly influence college students to
learn effectively and can persuade them, leading to an effective strategy of understanding. Prior research has recognized
the issue that innovation in technologies will make an inactive learning procedure if the technology used does not
encourage for critical decision making, awareness and understanding of one’s own thought processes. Due to the fact the
benefits, augmented reality has been shown to have great potential in making the learning process more dynamic,
successful, and productive as well as meaningful. Augmented Reality uses computer vision, various image processing
methods and computer generated graphics to bind 2D or 3D virtual objects into the real world. It provides real-time
interaction between the user, real world data and virtual objects. Moreover, the particular combining of augmented
reality with education has fascinated research interest because it permits students to learn in an interactive environment.
Therefore, this paper reviews the exploration that has been led on augmented reality. The survey depicts the utilization of
augmented reality in various fields of learning including Engineering, Geography, Mathematics, Medical, Science,
Astronomy, Biology and many more. This paper additionally examines the benefits of augmented reality contrasted with
conventional technology (e.g. Conventional books). This review of the outcomes from the research demonstrates that,
generally, augmented reality advancements have a positive potential and favorable circumstance that can be adjusted in
education.

Index Terms — Augmented Reality, Technology, Education, Visualization

I. INTRODUCTION

In recent years, technology enable learning exploration has progressively focus on various trending technologies like augmented
reality, mobile learning, E-learning, learning analytics intended for improving the particular fulfilment as well as activities on the
users in improved learning environments. Most of these experiments take advantages of advancements in equipment or devices as
well as software for portable devices and their trend among people as well as significance improvement of various stages of
student’s learning process. Lessons that are upheld by technology will result in additional impressive kinds of educating and
learning [1]. This is because the utilization of technology includes real world difficulties, sources of information recreations of
ideas and discussion with experts in the field. Furthermore, embedding technology to the learning provides interactive learning
mechanism as compare to conventional learning and teaching [4].

The coordination of innovation in technology tool into the education is turning out to be a piece of good teaching [8]. Lecturers
definitely not simply devote a great deal of individual time for using the services on computer and also needs a higher level of
creativity as well as self-assurance to utilize the modern technologies that are inlayed in modern education. The incorporation of
technology additionally gives a way to upgrade student learning experiences and engagement in education. Consequently, current
studies have targeted to higher understand the applications used through lectures from the point of view of students, including
animation, computer generated graphics, simulation software [2].

Augmented reality is another innovation that has risen with benefits for application in education and learning. The Augmented
reality system enables integrating real world data with virtual objects as well as new information that put over the existing
information. As a result, virtual data appear to exist together in the same space with real world data. However, Augmented reality
is not limited to the feeling of sight, it can be connected to all senses like hearing and touch. Augmented reality is differing from
the “Virtual reality” where the user is fully engaged with the virtual environment.

While lots of investigation has been carried out upon augmented reality, several studies happen to be carried out in the education
discipline. The research studies of augmented reality have increases because of the effectiveness of augmented reality in various
fields. Specifically, Augmented reality provides an successful approach to signify some sort of style that really needs visualization
[7]. Specifically, augmented reality exploration has developed to a level that now it can be found in both Hand-held devices,
Desktops and other non-mobile devices. Research on augmented reality has also proven its extreme practical use intended for
improving the student inspiration in the learning procedure.
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1l. BACKGROUND OF PROBLEM

Conventional chalk and talk techniques and the use of printed textbooks are not sufficient to explain any concept and also
resulting in inadequate understanding benefits in students. According to student’s point of view it is exhausting to simply hear the
teacher talking before them [10]. The students thought that the embedding technologies could assist them in their learning
practice. In this way, lecturer have started to look for technologies that can possibly be embedded in training so as to offer
students some assistance with learning effectively and to enhance their understanding in various subjects. The following sub-
sections focus on the problems that have emerged in traditional learning and teaching process and the way through which
technology like augmented reality used to target these concerns.

A. Diminishing The Total Number Of Students Interested In Science Related Subjects

The investigation of Science is an complex procedure that incorporates recognizing an issue, researching the issue, making
theories, arranging the information gathering technique, testing the speculations, gathering the information and making the
conclusion and results [6]. Participating in these procedures assists the student to understand each process clearly that helps to
achieve best results. Because of the well-known observation among students that Science subjects are very difficult to understand,
fewer students are interested to taking their degree in the Science subjects.

According to observation, The Indian government introducing various schemes that can attract students to take admission in
science subjects, but the target still has not been reached. Numerous studies have been led with the plan to gain from students
about how to make them more intrigued to study Science. One proposal made by students that a specialist ought to be available in
the classroom to give them the pertinent guidance for the subject and make the classroom exercises more enjoyable and exciting
[13]. Students choose to find out with interactive methods that help them to understand the concepts rather than the conventional
teaching methods.

B. Students’ Problems In Visualizing Abstract Concepts

Visualisation is term that is used to communicate with the data. This means which the data should come from something which
can be abstract or not quickly visible. The most essential criteria are that the visualization must give an approach to learn
something about the information. Any change of non-trivial information into a picture will leave out data, however there must be
in any event some significant parts of the information that can be perused. Confusion among students must be considered because
it meddles with students’ learning approach [5]. Thus, the appropriate teaching technique play important role in avoiding or
reducing the students’ confusion. It is found that is possible to enhance student’s visualization skill simply by representing various
conceptual visual images and permitting the students to manipulate and investigate the images [11].

Illustrations of visualization technologies which have been analysed inside preceding analysis include computer animation, virtual
environment and computer based simulation. Animation along with useful information engaging moderator helps the students to
understand the results of an investigation of data. These visualization technologies can be utilized to address the issue of
misconception and offer students to understand the concept in better ways.

Examination has demonstrated the advantageous utilization of technology as a method for visualizing unique ideas. Visualization
technologies give a way to making noticeable wonders that are too little, huge, quick or moderate to see with the unaided eye [9].
Wau et al. (2001), produced a great animation to aid students to understanding the theoretical ideas in Chemistry [16]. As indicated
by them, this sort of innovation permits students to visualize the collaborations among particles and to comprehend the related
synthetic ideas. Stith (2004) creates animation using software for teaching biclogy [22].

These days, one of the technologies that show incredible potential in educating particularly in imagining abstract ideas is
Augmented Reality. Augmented Reality is another innovation that is liable to affect training [12]. This specific state is usually
backed by the Horizon Reviews by 2004 to 2010 which depict Augmented Reality as an innovation that conveys the Computer
world to the human world. AR is not quite the same as virtual reality on the grounds that AR mixes real environment with the
computer generated artworks, while virtual reality engaged user with the computer generated graphics. AR displays various
objects and ideas in different ways and from distinct observing angles which offers the students to better understanding the
subjects [15].

111. APPLICATION OF AUGMENTED REALITY IN VARIOUS FIELDS
Table 1 Applications of Augmented Reality in various fields

Author Field Use of Augmented Reality Features Used

Fleck & Simon . Augmented reality learning

(2013) Astronomy To teach astronomy through Augmented reality environment

Mathison & . . Augmented reality learning

Gabriel (2012) Biology To teach the concepts of biology environment

Singal et al. Chemistry To teach Interaction between molecules Augmented reality leaming

(2012) environment

Ct_erquelra & Mathematics To teach geometry by using 3D geometrical Head-mounted display

Kirner (2012) concepts

Yeom (2011) Medical education To teach anatomy Interactive 3D anatomy images
(anatomy)

Chang et al. Medical education . - _— Augmented reality image guided

(2011) (surgical training) To provide training, guidelines and plan therapy

Martin et al. History To display information and provide interactive | Mobile based augmented reality
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(2011) way to achieve best experience in exhibition
hall and archaeological sites.

To display graphics on the top of physical
Coffin et al. things that help student to visualize speed,

(2008) Physics velocity, pressure, acceleration those are Augmented Video
invisible to the human eyes.
To increase visualization skills in medical

Hedegaard et Medical Education student in connection to particular myocardial 3D tracking

al. (2007) infections by enabling student to interact with
patient’s heart’s 3D representation.

IV. LIMITATIONS OF AUGMENTED REALITY

There are numerous parts of Augmented reality that should be investigated and numerous future research examinations stay to be
led in this generally new area. Several limitations can be found in this technology. Numerous users in an AR learning activity
concurred that the AR tools are great but most users did not consider the tools to be as successful as reading textbooks [21]. They
found that utilizing AR tools to get information was difficult. Although AR tools itself is simple to work, but the procedure of
sending the text image, understanding the text and then getting the meaning of the text is very slow. This is because it requires 3G
network for connecting to the Internet and for fast response. Students get frustrated when using augmented reality application
outdoors and asking their teacher for assistance [14].

In many countries use of Augmented Reality in education growing rapidly. However, the use of Augmented reality in Education
is growing very slowly in India. Therefore, more scientists in the education field ought to examine the capability of AR to
enhance teaching techniques in the Indian education system and to enhance effectiveness of the teaching and learning process.
The above stated limitations mostly focus on the difficulties related to technical features of using AR in education system. These
technical issues must be enhanced in the future that AR can be widely used in education. There should be improvement in the
internet facilities that user can access AR system quickly and easily. If proper internet facilities are available, the students can use
AR via a smartphone [17].

V. PROPOSED SYSTEM

We proposed desktop based Augmented reality system, that helps student to easily understand the concept using computer
graphics. As so far discuss earlier, the one of the limitation is that augmented reality system requires fast Internet connection, here
we present Desktop based system that does not require any internet connection. We present the Augmented reality system which
is cost effective and very easy to implement. (Fig. 1)

Y >

\
Markers on page and Camera sends captured AR software recognizes pattem
main marker are shown to camera video to AR software and renders 3D model in real time

Figure 1. Augmented Reality system
We proposed the printed material incorporating augmented reality marker to the contents. In addition this, only a computer with
the proper augmented reality software installed and a web camera is necessary. In order to access 3D content, web camera should
be pointed at the particular area of the printed material. These areas contain chain of square patterns, called markers (Fig. 2),
which are automatically identified by the Augmented reality system. These markers are embedded within the page and they have

attached to specific 3D models.

Figure 2. Augmented reality Markers
Once the marker is identified, coordinates of the markers are calculated and the corresponding 3D model is rendered over the
video which is captured by the web camera.
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VI. CONCLUSION

This survey of the research led in a various fields in education demonstrates that AR technology can be further enhanced in
education. This is because the AR characteristics help students to improve their spatial visualization skills. These features also
help to teacher to teach concept in interactive way and students can easily understand what teacher have teach to them. The
Augmented reality system has also received positive comments and feedback from students who have demonstrated their
enthusiasm for utilizing AR as a part of their learning processes. These good responses are important simply because they indicate
the readiness of students to effectively take part in their studies through AR tools. Augmented Reality is still new in education,
there are still a some drawbacks that should be take into account. Such drawbacks can be overcome in future as research on the
incorporation of AR in education is replicated and moved forward. We also have proposed simple and cost effective augmented
reality based system that used printed material incorporating augmented reality marker to the contents and web camera to access
corresponding 3D models. This system will also overcome the problem of 3G network to access internet, that this system does
not requires any internet connection.
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