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Digital technology is currently being developed for mobile devices. The
widespread use of gadgets is one aspect that has led to a lot of research
on device technology. In the last few years, the technology that is
embedded in developing information delivery is augmented reality.
Augmented reality technology is a technology that combines real-world
space with virtual objects created using computer graphics. The
augmented reality technology embedded in the device to find a location
is Global Positioning System (GPS). GPS is a system of directions with
the help of satellites that are interconnected and are in orbit. Universitas
Negeri Semarang will accept new students every new academic year.
Many new students and parents were confused about the building they
would visit during the new student admission period. This problem refers
to the lack of complete plans and location directions for buildings at
Semarang State University. With these problems, the researcher proposes
a solution in the form of augmented reality technology to make it easier
for someone to find the location of a building or room that is combined
with a GPS. The application of augmented reality can increase user
interaction in finding locations. Location search using augmented reality
will be supported with GPS to determine the location of buildings and the
user's location so that the application can show directions to the desired
location from where the user is. With augmented reality, the direction can
be shown in digital form on the user's device screen. This application will
be collaborated with the existing Universitas Negeri Semarang floor plan
as a marker to indicate the location option to be directed then the
application will show the direction. This system will support the delivery
of existing information, namely the building location plan at Universitas
Negeri Semarang.

This is an open access article under the CC-BY-SA license.

1 Introduction

Information is the result of a data processing that goes through a set of processes on a system, which
is processed so that it is feasible to be presented to the public (Nataniel & Hatta, 2009). In the
submission of information to show, a location conventionally is conveyed using a location plan or
map depicted on a book or paper. With the rapid development of technology, the current location
plan or map is delivered in digital form.
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Digital technology is currently widely developed for gadgets. The increasing use of devices is
one of the aspects that led to a lot of research on technology that can be applied to devices (Ruminski,
2015). Gadgets became so popular because it offered ease and speed in accessing information.
Gadgets are commonly used by the public today with the Android operating system (Tarng, Ou, Yu,
Liou, & Liou, 2015). The use of gadgets with this android operating system can be made easy by
daily activities such as no longer needing to bring a paper map into a location or sharing an address
using an image plan.

In recent years, technology embedded in the gadget is increase. A technology that can be applied
to develop information delivery namely augmented reality (Tholabi, Ferdiana, & Hartanto, 2018).
Augmented reality technology is a technology that combines real-world space with virtual objects
created using computer graphics (Pramudita, 2015).

In addition to augmented reality technology embedded in the gadget to search for a location, the
Global Positioning System (GPS) is used. GPS is a directional system with the help of interconnected
satellites in orbit (Putra, 2019). In determining its location, another device called receiver GPS is
necessary to receive data sent from satellites (Riera, Redondo, & Fonseca, 2015). The submitted data
is converted into a position in latitude and longitude coordinate points displayed on the gadget screen
(Cheng, Chen, & Chen, 2017). GPS is a system that is useful in accurately determining location,
speed, and direction.

Every year, Universitas Negeri Semarang opens registration for new students. Most first-year
students and their parents find difficulties looking for a building on campus due to insufficent
information on maps and signs informing directions to certain faculty or buildings. Technological
advances are currently running rapidly and can be implemented in conventional ways to simplify and
streamline work (Tagyuddin, 2018). One of them is the augmented reality technology currently being
used to facilitate the delivery of information (Tarng et al., 2015). This technology can be applied to
give information about the location plan of a building or area at Universitas Negeri Semarang so that
new students can more easily find a building location.

2 Methods
2.1 Research procedure

The current study used Research and Development (R&D) methods. According to Rusifiol,
Chazalon, and Diaz-Chito (2018), research and development methods are used to produce certain
products and test such products' effectiveness. Another opinion on research and development was
expressed by Rusifiol et al. (2018), that development research is a process to develop a new product
or perfect an existing and accountable product.

2.2 Data Collection

This research uses data collection tools in the form of instruments. The instrument used for data
collection in this study is a questionnaire (Hidayat & Muttaqin, 2018). Data collection tools in the
form of instruments for testing is BlackBox testing Tables (Putra, 2019).

2.3 Processing data
2.3.1 Feature Form Accelerated Segment (FAST) Corner Algorithm

FAST is an algorithm developed by Edward Rosten, Reid Porter, and Tom Drummond (Calonder et
al., 2012). FAST Corner Detection is built to accelerate computing time in real-time with the
consequence of lowering the accuracy of angular detection. FAST corner detection begins by
specifying a p point at the coordinates (xp, yp) of the image and comparing the p point's intensity
with the surrounding 4 dots (Miinzer, Schoeffmann, & Boszormenyi, 2018). The first point is located
at the coordinates (x, yp-3), the second point is located at the coordinates (xp+3, y), the third point
is located at the coordinates (X, yp+3), and the fourth point is located at the coordinates (xp-3, y). If
the intensity value at point p is greater or smaller than the intensity of at least three dots around it
plus a threshold intensity, then it can be said that point p is an angle. After that, the p point will be
shifted to the position (xp+1,yp) and perform the intensity of all four points around it again. This
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iteration continues until all points on the imagery have been compared (Antoni, Krajci, & Kridlo,
2013).

2.3.2 Augmented Reality Work System

Augmented reality work systems use image manipulation on electronic camera devices and data
processing results to form images in the user's path of view on real physical objects combined. The
process of image formation can also start from shooting a marker with the camera, then a mark that
has the feature processed into the object reader provided by the Software Development Kit (SDK).
The marker must also be registered and stored in the database in order to display the object data that
matches the intended marker (Putra, 2019).

3 Results and Discussion

A 3D-object is created to display information in the form of text or a faculty location to be visited.
Figure 1 is one of the 3D-object forms that show faculty name information.

(@)

Figure 1. 3D model text for information media: (a) without materials and (b) with materials

The 3D models depicted in Figure 1 appeared on the screen when the user gets close to the
location on GPS or maps. If the user went to the mathematics and natural science faculty, the 3D
model showed in front of the building.

The users are required to scan the marker at Universitas Negeri Semarang to open the menu for
faculty navigation. The marker used for these purposes is illustration maps at Universitas Negeri
Semarang, and the FAST algorithm finding the corner point at this image to create a marker database.
As shown in Figure 2, the yellow lines show the points recorded into the database as a marker.
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Figure 2. The marker of Universitas Negeri Semarang illustration map, readed using FAST Corner
detection algorithm.

@ https://journal.unnes.ac.id/sju/index.php/jaist A jaist@mail.unnes.ac.id



34 Journal of Advances in Information Systems and Technology 2(2), 31-36

In indoor navigation, the shortest route search is done with the A* algorithm. The route is
displayed on augmented reality in the form of an arrow to the desired location. This arrow appears
by detecting the environment, in this case, the use of augmented reality reading technology without
markers. When detecting a flat field, the arrow to the location can be displayed, and the user can
follow the arrow up to the room you want, as illustrated in Figure 3.

Figure 3. The indoor navigation scene, yellow arrow shown as a navigation for user to get to the
destination.

According to Figure 2 and Figure 3, the function of this app was working well. The app was also
tested through the BlackBox testing method, as shown in Table 1.

Cases and Test Results
Input | Expected Output | Results | Description
Read the map of  The drop-down  The drop-down [ v ]Success
Universitas page appears to go  page appears to

Negeri Semarang to one of the gotooneofthe [ ]Failed
as a augmented options options, and user
reality marker could select the
faculty

Table 1. In the indoor navigation scene, a yellow arrow is shown as navigation for the user to get
to the destination.

When the marker is well-read, exactly like Table 1, this application can show the location to look
for faculty at Universitas Negeri Semarang.

4 Conclusion

Augmented reality technology is developing rapidly. It can be utilized for navigation systems, and
in this study, it is proven that augmented reality can be used for navigation systems with GPS support.
The FAST Corner detection algorithm can also be applied to augmented reality to read markers well.
In addition, it can also be concluded that the application can run smoothly to navigate outdoors
indoors. Using the GPS, outdoor navigation can be run accurately and adequately.
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Augmented reality can be developed more as a part of marketing, creative industries, advertising,
and exhibition of a product.
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