
 

 

 
Abstract—Augmented Reality is a technology that involves the 

overlay of virtual content, which is context or environment sensitive, 
on images of the physical world in real time. This paper presents the 
development of a catalog system that facilitates and allows the 
creation, publishing, management and exploitation of augmented 
multimedia contents and Augmented Reality applications, creating an 
own space for anyone that wants to provide information to real 
objects in order to edit and share it then online with others. These 
spaces would be built for different domains without the initial need of 
expert users. Its operation focuses on the context of Web 2.0 or 
Social Web, with its various applications, developing contents to 
enrich the real context in which human beings act permitting the 
evolution of catalog’s contents in an emerging way. 
 

Keywords—Augmented Reality, Catalog System, Computer 
Graphics, Mobile Application.  

I. INTRODUCTION 

UGMENTED REALITY (AR) consists in the creation of 
an environment in which information and virtual objects 

are merged with the reality, offering the user an enriched 
experience without interfering with his natural perception. AR 
can be used to expand our senses, to define a direct or indirect 
view of a physical real world environment, whose elements 
are combined with virtual elements, such as texts, images, 
audios or videos to create a mixed reality in real time [1]. With 
the help of technology, information about the reality around 
the user becomes interactive and digital, allowing it to be 
stored and retrieved as an information layer over the real 
vision. AR does not always add elements to the real world; it 
also can be used to remove information, removing a physical 
object from the view, replacing it with certain information [2]. 

Currently, technological advances have allowed AR 
experiences to be possible not only in personal computers but 
also on mobiles of high performance, tablets and smartphones. 
These devices have a great potential due to their mobility and 
popularity. Internationally, there are various groups in public 
and private sectors now that have participated in this subject, 
resulting in the development of toolkits for image recognition, 
ARToolKit [3], visualization and rendering of 3D models, 
metaio [4], or geolocation, Layar [5]. 
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II. STATE OF THE ART 

Table I shows a variety of AR applications that are 
currently available, they have been classified based on their 
field of application. 

 
TABLE I 

AUGMENTED REALITY APPLICATIONS 

Field Objective Application 

Entertainment 
(Films) 

Visualize and interact with a movie's 
content whilst modifying its course of 
events. Most used device: Augmented 
Reality Helmet. 

CINeSPACE 

Education Enhance materials and contents from 
traditional education systems. 

Magic Book[6], 
Construct 3D 

Marketing Capture customer's attention through 
astounding visual experiences. Most used 
device: PC with a webcam. 

Zugara [7] 

Entertainment 
(Television) 

Add virtual layers of information to the 
images that are being displayed on a TV 
show. 

Visual SyncAR 
[8] 

Cultural 
Tourism 

Spread cultural information through the 
different GPS available systems. 

Wikitude [9], 
Layar [10] 

Entertainment 
(Videogames) 

Provide entertainment through visually 
innovative gaming experiences. 

Rocket Racing 
League[11] 

Social Combine social networks and AR 
interfaces to enhance the experience of 
sharing information and meeting people 
online. 

Recognizr [12] 

III. PROBLEM POSING 

The application development with AR components is in a 
stage of increasing popularity, especially with the recent 
appearance of interfaces like Google Glass [13]. However, the 
development of systems that allow the creation, management, 
publishing and exploitation of contents for users in a RA 
context are limited. In this order, Viewar [14] and Zappar [15] 
stand out. Particularly, the last one allows the self-
management of AR content, focused on business cards and 
advertising, but with limitations on the marker type and with 
the strict necessity of a viewer application. 

On the other hand, there are Augmented Reality 
applications of the type of AR navigator, in which stand 
Wikitude and Layar. These applications do not require the use 
of physical Markers unlike the applications mentioned above, 
but constantly feed on the Internet and use built-in sensors and 
available services on mobile devices such as GPS, 
accelerometer and gyroscope. This leads to a disadvantage. If 
one of these sensors is not available, the user will not be able 
to use the application, because it completely depends on them. 

Regarding the content management, current applications 
allow users to create contents but they do not have the ability 
to create a collaborative environment where users can edit 
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B. Augmented Reality Applied to Art 

Every two years on the National University of La Matanza 
campus, the event Bienal de Arte Integral takes place, which is 
focused on social inclusion through art. This event has as its 
main attraction a sample of art works from various artists from 
around the country. 

In November 2014, we present a mobile application, called 
Bienal de Arte Integral 2014 [30] which contributed to the 
Catalogs System for Augmented Reality Applications as a 
proof of concept, enriching the art works. To achieve this task, 
it was designed more than 30 custom AR markers with the 
artists and a printed catalog of their works under the event. 
These custom markers were placed next to the appropriate 
work and with each artist in the printed catalog. Fig. 9 shows 
how the application recognized these markers and allowed 
users to view and learn more information about the artist and 
his work, with the possibility of sharing the information on 
social networking sites such as Facebook and Twitter. 

 

 

Fig. 9 Bienal de Arte Integral 2014’s Application 

VII. FUTURE WORK 

Each subsection describes the future work with Catalogs 
System for Augmented Reality Applications (CSARA): 

A. Real-Time Dynamic Contents 

We want to allow users to add dynamic contents on 
Markers, which change their state in real time with data 
obtained via Web. 

For example, a user could be able to link certain Markers 
with a Twitter Hashtag in order to visualize in AR a list of 
tweets that include said hashtag in real time. In a similar way, 
it is possible to link and update in real time the information 
included in SQL databases. 

Another example, in the industrial field, is to show data of 
interest that is managed by a SCADA (Supervisory Control 
And Data Acquisition) control panel. The CSARA would get 
the virtual information from an external source to link it to a 
marker. In this way, the machine supervision is enriched, 
augmenting the industrial environment with relevant 
information. As an example, a concept proof is shown in Fig. 
10, where the information would be supplied by the 
manufacture system included in the frame of the Data 

Acquisition and Supervision System that are updated 
dynamically in the catalog. In this application domain, the 
catalog would be considered as the company owner. 

 

 

Fig. 10 Example of an AR Industrial Mobile Application 

B. Geolocated Augmented Reality Contents 

The user will be able to opt for the creation of Geolocated 
Virtual Catalogs. By using the device GPS and its network 
connection, it will be possible to know the accurate location of 
the user with the purpose of visualize Geolocated Virtual 
Catalogs that are located near their position. As a possible 
implementation, there could be a Geolocated Virtual Catalog 
that works as a touristic guide which is activated in the user’s 
device when it is near from a previously defined touristic 
zone. 

C. Didactic Games with Feedback 

Along the lines of didactic and interactive games with 
feedback, we want to develop a Virtual Evaluation Tool. This 
tool allows students to incorporate new knowledge about 
subjects which are chosen by the teachers. An Augmented 
Reality Applications have Markers, which define categories 
and knowledge fields, with virtual questions associated. The 
Virtual Questions' contents have a question shown after a 
video is displayed. When a student focuses on a marker, a 
random video will be played in an AR environment. Then, the 
student will be required to answer a question about the video 
by selecting one of the options. All the answers are stored and 
evaluated for further feedback. Based on the results obtained 
in each category, the application will suggest the student to 
improve their knowledge in the fields that they might have not 
achieved a passing mark.  

In addition, we developed Juega PulsAR Play [31], a 
Question and Answer Augmented Reality Video Game, where 
two players share a Smartphone and a physical game board. 
The objective is to be first player to reach the end of the path 
by answering a serious of randomized questions. In order to be 
able to play, the user needs a physical game board which was 
designed with Markers specifically for this application. All the 
spaces on the path are Markers. Each one represents different 
categories, which can range from history, music, to movies. A 
3D model of a pawn piece represents the player position on 
the path. Each turn a player rolls a virtual dice, the pawn 
moves to the determined location. Then a video is played over 
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the Marker in said location. After the video a question is 
prompted with 3 possible answers, a picture of a player 
selecting an answer is shown in Fig. 11. If the player answers 
correctly, they will have a chance to throw the dice again. If 
the answer is incorrect, the other player ends their turn. 

 

 

Fig. 11 Juega PulsAR Play’s Application 
 
Based on our experience and feedback from users of this 

application, we considered to apply the same mechanism for 
pedagogical purposes. This tool tends to motivate the 
participation and consequently the acquisition of knowledge. 
The teacher creates an instance of an Augmented Reality 
Applications in to CSARA for games with the features 
mentioned, specifying a set of questions and answers for each 
category. 

Along the lines of dynamic videogames published in the 
CSARA, we develop an AR video game; called El Imperio Re 
Contraataca RA [32] Fig. 12 shows the in-game perspective of 
this application. The objective is to destroy all the enemy's 
spaceships. This application received positive feedback during 
the series of local technology events such as ExpoProyecto 
2014 and PlazaCiencia2014 in which we took part. These 
events helped us to improve our practices with certain tools 
and frameworks to develop mobile applications for Android, 
Unity3D and Vuforia. 

 

 

Fig. 12 El Imperio Re Contraataca RA’s Application 

VIII. CONCLUSIONS 

Initial demonstrations of the system were made in [33] 
allowing users to attach contents such as images, audios, texts 

and videos to a Marker through the CSARA Web Editor. And 
then, they were able to download and visualize their creations 
thank to the Mobile Catalogs Viewer Application installed in 
their Android mobile devices. 

Our goal is to give the possibility of using AR technologies 
to any user through the CSARA, where everyone can 
contribute by sharing their creations and AR contents to other 
users in a simple way. 

We provide an integration service between virtual object 
and the reality, using new technologies that society can use to 
be more participative in the Web 2.0 environment. 

In 2015 we expect to launch CSARA for high school 
institutes in La Matanza District, Buenos Aires, Argentina. 
This will allow both teachers and students to create, edit and 
share AR catalogs among them, improving the teaching 
process in the classrooms. 
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