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Abstract – The amount and frequency of shopping in
department stores reduce due to COVID-19 outbreak
all over the world. Thus, consumers have to give
precedence to planning to go shopping in department
stores in order to reduce social interaction time so as to
reduce the risk of COVID-19 infection. This research
introduced the development of an application
prototype for product location search based on
augmented reality (AR) for facilitating customers to
search for desirable products with no need to ask
salespersons and no need to go for product search on
their own. Besides, the introduced application could
also present statistical data related to behavior and
interest in shopping. Organizations can use the data to
make plans for decision making on selling, and to use it
as a supportive tool to increase their competitiveness.
Keywords –augmented reality, indoor navigation,
shopping mall, mobile application.

1. Introduction
Selling in department stores all over the world
requires adaptation, particularly in the world that the
technology of the Internet and smartphones plays the
key roles for people of all ages [1], [2].
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Also, the world currently deals with COVID-19
outbreak [3], [4]. These have changed traditional way
of life among consumers from shopping in
department stores as a style of travel, to online
services instead, along with going shopping in
department stores sometimes but with lower
frequency. Moreover, consumers also spend less time
going shopping because they are aware of social
distancing, prevention, and reduce the risk of
COVID-19 infection for each individual consumer.
One of the problems of shopping in department
stores is spending time searching product spots or
product location, resulting in more time for
consumers, particularly in large department stores or
those where consumers have never been to.
However, current advanced technology provides
several approaches, i.e., augmented reality (AR) [5],
[6], global positioning system (GPS) [7], [8], and
indoor map navigation [9], to help reducing the
limitation in term of durations to search for product
locations in department stores. To clarify, mobile
applications are developed as a tool to support
planning for going shopping. According to the
review of related literatures and research, it was
found that several applications have been developed
to support online and on-site selling [11], [12], [13],
[14], [15], [16], [17]. However, those applications
still contains some limitations, i.e., they are unable to
search for locations or navigate [11], [12], [14], and
unable to record the data of searching for each type
of products [16].
Thus, this research introduced the development of
an application prototype for product location search
based on AR, GIS, and GPS so that consumers can
use the developed mobile application to search for
product information in order to plan and navigate
them. This can reduce shopping time in department
stores. A web application was also developed to
present any statistical data that can be used to plan
selling for organizations or department stores in
several aspects, e.g., product types under consumer
interest in each period, popular departments, and
consumer types/groups. The data can be used for
further analysis, prediction, and planning their selling
efficiently.
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2. Related Work
According to the review of literatures and
research related to the use of AR, it was found that
AR is currently used in several aspects, i.e.,
navigation application development [18], [19] [20],
[21], [22] for tourism [23], [24], education or
learning [25], marketing [26], [10], product
presentation, and product search [11], [12], [13],
[14], [15], [16], [17]. The details of the review of
related literatures and research are as follows.
According to the research related to the use of AR
for application development to present selling or to
search for products that consumers need, it was
found that mobile application development was
suggested for product presentation in groceries. Safe
products were presented based on AR. Consumers
could use the application to search for locations of
products on shelves. Health parameters could be set,
namely, food that did not contain allergens or
undesirable ingredients such, e.g., products that did
not contain beans, milk, and eggs; low-calorie
products; and low-sodium products. According to the
study, it was found that the limitations of this
application were that users have to search for product
shelf only. It did not focus on product location search
from remote distance [11]. This conformed to the use
of AR for mobile application development to present
products online. Consumers could select products in
accordance with health conditions as desired with no
need to go to select products on their own [12].
AR was used to help selling for retails shops in
several platforms, i.e., mobile application
development to help selling by GPS analysis in order
to study consumer behaviour when going shopping.
The results obtained were used as data for product
presentation that met the need of each individual
user, i.e., product presentation in 3D, product
scanning in each shelf, and pop-ups of product
details with no need to read descriptions on packages
[13]. A mobile application was developed to promote
local food in Indonesia based on AR in order to make
the recommended menus more attractive. However,
this mobile application did not support navigation to
restaurants. Thus, the limitation for use still remained
[14]. A mobile application development for fashion
product development based on AR was also
suggested. Users could simulate product visualization
based on AR, e.g., simulation of wearing shoes or
watches. This made product presentation more
attractive [15].
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According to the research related to the use of AR
for selling in supermarkets, it was found that a
mobile application was developed to search for
product locations and to present product details. This
could navigate consumers to the shelf of each
product type. Besides, consumers could read product
information with no need to touch products in order
to facilitate consumers. However, the limitation of
this research was that no statistics of product search
were collected for each product type. Thus, the
application could not be used for further analysis or
used as supporting data for decision making [16].
There was also the study on the use of AR and virtual
reality (VR) for application development for product
presentation in retail shops. The results revealed that
there were approaches for service efficiency
improvement of online and on-site selling [17].
According to the research related to the use of AR
for navigation, it was found that there was
application development for indoor navigation and
outdoor navigation [18], [19]. Most outdoor
navigation applications were usually developed with
GPS, Google Map, and API for navigation to tourist
attractions [23], [24] or navigation in government
agencies, e.g., university [18], [19]. Most indoor
navigation applications mainly focused on operation
in buildings, e.g., department stores [16] and
university classrooms [10]. According to the study, it
was found that the use of AR with GPS and GIS
made the presented data more attractive, and could
motivate users to use the applications more.
3. Methodology
This research introduced the development of an
application prototype for product location search
based on AR, GIS, and GPS. The conceptual
framework is displayed in Figure 1. According to the
figure, it was found that there were 3 groups of users,
i.e., customers, managers, and administrators.
Customers could use the system through the mobile
application. Administrators and managers could use
the system through the mobile application and web
application. For the development of the application in
this research, several types of hardware and software
were used, i.e., a microcomputer as a server (Web
server and Database server). For AR development,
Unity3D and Vuforia were used. As for the details of
other types of hardware and software, they are
displayed in Table 1.
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Figure 1. Purpose conceptual framework
Table 1. Hardware and software specification
Topic

Client
Microcomputer
Mobile devices

Hardware

Software

Android
Web browser

Network

4G/5G/Wi-Fi

For system analysis and design in this research, the
users were divided into 3 groups, i.e., customers,
administrators, and managers. Each group of the users
were permitted to access the system differently, as in
Figure 2. The use of case diagram from customers
could help searching for product locations in the 2
platforms, i.e., product-based and department-based

Server
Microcomputer
Windows 10
Android Studio
Unity3D
Vuforia
Apache
MySQL
Broadband

search. This part of application could navigate
customers based on AR, GIS, and GPS.
Administrators could manipulate different data, i.e.,
department data, product data, and marker data.
Managers could view reports that displayed statistics,
e.g., product types that could catch attention from the
users and from target departments.

Figure 2. Use case diagram

TEM Journal – Volume 11 / Number 3 / 2022.

1121

TEM Journal. Volume 11, Issue 3, pages 1119‐1127, ISSN 2217‐8309, DOI: 10.18421/TEM113‐17, August 2022.

This research presented class diagrams displaying
operation of customers and administrators, along with
the relationship with other sub-systems in Figure 3
and 4.
In addition, customers could use the mobile
application to search for product locations or
departments. The example of the operational process

is displayed in Figure 5: Activity diagram. According
to the figure, customers could use menus as desired,
e.g., department search. Then, the system would bring
the names of target departments for their locations
and users’ locations. Next, the system would display
the results of the details of locations and navigation
based on AR through the mobile application.

Figure 3. Class diagram for customer

Figure. 4 Class diagram for administrator

1122
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Figure 5. Activity diagram for search
4.

Results and Discussion

In this research, the results were divided into 2
parts, i.e., the results of mobile application
development and the results of web application
development. Customers could use the system
through the mobile application. Administrators and
managers could use the system through the mobile
application and the web application. The example of
the mobile application is displayed in Figure 6 and 7.
Figure 6 was the example of user interface for
displaying the items in the menu of the target
department store. The users could select target
departments, including product types in order to
acknowledge their locations so that the application
could navigate. Figure 7 displays the example of AR
user interface and the details of navigation based on
AR, GIS, and GPS. According to the figure, it
implied that the user would like to search for G2000
MAN outfits from his location (G Floor). However,
G2000 MAN was actually on 2nd Floor. Thus, the
data of the specified location of G2000 MAN was

TEM Journal – Volume 11 / Number 3 / 2022.

presented. In the meantime, the camera was also used
to display the image of the user’s location and where
he walked past until it could detect the location that
the user searched for. The use of AR could facilitate
the users to go shopping more conveniently and more
quickly with no need to search for products on their
own or even to ask salespersons. Thus, the users and
the department store would have the tool to facilitate
and to increase the opportunity of selling.
The results of web application development are
displayed in Figure 8 – 10, i.e., department data and
their locations in attribute data, latitude, longitude,
product data, location data, and QR code for markets
to display the results of AR (Figure 10).
Administrators could insert, edit, and delete these
data, as per the adding form in Figure 11, and editing
as well as deletion forms in Figure 12. The selected
data could be edited by clicking on “pencil” icon, and
could be deleted by clicking on “cross” icon.
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Figure 6. Mobile application

Figure 7. AR navigation mobile application

Figure 8. Web application interface of department data
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Figure 9. web application interface of product data

Figure 10. web application interface of QR code data

Figure 11. web application interface of data manipulation

Figure 12. web application interface of input form
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Other than these, the developed application could
record consumer behavior toward the use of the
mobile application in the database. The results were
displayed in statistics, as in Figure 13, the examples
of bar graphs for top-10 interested products (The top10 products searched by users). Figure 14 displays
the doughnut graphs of top-5 products to reveal the
proportion of search in each department so that the
difference of user interest in each department was
acknowledged.
According to the results of the development of an
application prototype for product location search
based on AR, GIS, and GPS, customers had the tool
for planning and navigating to the department store.

It could reduce time for product search or for
asking salespersons. Managers could also use the
system for analysis and reports of consumer behavior
and interest in several product types. This could be
used as supporting data for planning and decision
making on product presentation. This research
improved the limitations of the related works as per
the review of literatures and research in different
issues, i.e., location search and navigation [11], [12],
[14]. The presented application in this research also
includes statistic data collection of product search.
Thus, the data can be analyzed further to support
decision making, resulting in fewer limitations of the
related works [16]; and can be applied to other
business types.

Figure 13. The examples of bar graphs for top-10 interested products

Figure 14. The doughnut graphs of top-5 department

5. Conclusion
According to the results of the development of an
application prototype for product location search by
the mobile application and the web application based
on AR, GIS, and GPS, customers and organizations
had the tool to support their planning and decision
making. To clarify, customers could use the
application to search for product locations in the
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department stores quickly. It also navigated to those
locations accurately. Organizations could use the
data for efficient decision making and planning to
sell products. For the limitations of this research, the
presented mobile application was compatible with
Android only. Thus, future research should develop
this mobile application to be compatible with iOS,
too; or develop it in cross platform to support all
users.
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