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Development of Smart Tourism app
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Abstract: The Jeju special self-governing province
deployed BLE Beacons at 21 major tourist attractions and offering
them through Beacon SDK for smart tourism app developers. In
this paper, we develop a Bluetooth low energy (BLE) beacon app
for smart tourism to revitalize the traditional market which is losing
competitiveness due to the large-scale shopping mall. We represent
the traditional market as a zone type of complex sightseeing spot, a
sales area as a sub-zone type, a walkway as a line type, and shops as
POIs. The user can view the location and route of the stamp Beacon
in the market with the map view service of the app. The app's smart
tour guide service also provides a push notification service when
you travel into the Beacon radius of your chosen store before
traveling. After the trip, the app provides the user to purchase a
product from the same store that he or she purchased while
traveling.
Index Terms: BLE Beacon, Location-based Service (LBS),
Smart Tourism, Tourist Attraction, Android App.

I. INTRODUCTION
Smart tourism is the application of Internet of Things (IoT),
communication infra such as WiFi and Bluetooth low energy
(BLE) Beacon, cloud computing, big data, and artificial
intelligence (AI) [1]-[4]. Smart tourism should provide tour
information and tour guidance services before, during, and
after the trip. We have been developed the smart tourism app
to provide the personalized travel products which can be
created based on the tourism big data analytics [5,14-23].
Before the trip, users can select the recommended travel
products and create the personalized travel products using
sightseeing spots, restaurants, and hotels in the app. The app
provides the zone based complex tourist information that is
composed of the information of the line type and POIs as well
as the sub-zone type tourist attractions. During the trip, the
app provides tour guidance service to the user based on the
schedule of the personalized travel product interworking with
communication infra such as free WiFi and beacons in
sightseeing spots. We have constructed pedestrian networks
through four iterative steps: on-site data collection, path
generation, annotation, and on-site inspection. The
constructed pedestrian networks can be used for smart tour
guide in the major walking tourist attractions such as
Hallasan national park, Oreums, Olle trails, global geoparks,
and natural recreation forests in Jeju
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. We also constructed pedestrian networks using GPS
trajectories and photos in the walking tourist attractions in
urban area server-based TTS engine [6]. The audio tour guide
system provides tourist information optimized for tourists
using tourist context information such as language, age,
gender, preferences, and local information such as date, time,
location information, and weather.
. The developed pedestrian networks can be used to create
KML map data for complex sightseeing spots. The KML map
data can be serviced on map views on Google Maps in the
smart tourism app. We also developed the location-based
multilingual audio tour guide system using the Jeju special
self-governing province provides Beacon SDK and Beacon
information to develop smart tourism webs and apps using
Beacons installed in 21 major places such as Jeju
international airport, Jungmun tourism complex, and
Dongmun market [7]. The Jeju special self-governing
province also has established the tourism big data platform
for analyzing not only beacons but also access logs of WiFi
APs, big data collected from public and private sectors, and
provides Jeju provincial tourism big data analysis
information
[8].
KT
provides
the
TrIP
(Travel Intelligence Platform) of tourism analysis solution to
provide tourist information on major tourist attractions and
festivals through big data analysis of call data records
(CDRs) of mobile communication network and access logs of
WiFi APs and beacons in Jeju [9].
Bluetooth Low Energy (BLE) also referred to as Bluetooth
Smart [10] is one of the wireless communication technologies
for IoT devices and was introduced as part of the Bluetooth
4.0 core specification. Beacons are small, inexpensive and
power-efficient radio transmitters based on BLE which
repeatedly broadcast radio signals called advertising
packets at periodic intervals. The devices equipped with
Bluetooth 4.0 such as smartphones, tablets in proximity of the
beacon can receive advertising packets and can load contents
from the Internet with a mobile App using these advertising
packets. BLE Beacons can be used in the areas of proximity
marketing, hyperlocal check-in, retargeting Ads, asset
tracking, and indoor navigation.
As large-scale marts are opened in the region, the number
of visitors to traditional markets is decreasing, and
merchandise is shrinking. In order to revitalize the traditional
market, local governments are modernizing the building of
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the market and improving the surrounding environment. In
this paper, we developed a smart tourism app to activate the
market by using beacon in Dongmun market, which is a
famous traditional market installed in BLE beacons. In this
paper, we develop BLE Beacon app to provide smart tourism
services to revitalize the traditional market.
II. SMART TOURISM BASED ON BLE BEACON
FOR REVITALIZING THE TRADITIONAL MARKET
We have developed a smart tourism app and contents to
provide tourists with smart tourism services based on ICT
convergence before, during and after the trip. The smart
tourism app will develop recommended travel products based
on the results of tourism big data analysis. Users can use the
smart tour guide service during the trip according to the travel
schedule of the selected the recommended travel products
from the app. The recommended travel products include zone
type, line type, and point type tourist destinations. The zone
type of complex sightseeing spot can be composed of
sub-zone type, line type tourist attractions, and POIs. The
tourism big data analysis uses tourism big data collected from
communication infrastructure such as CDR (call data record)
data of mobile communication, WiFi and Beacon connection
data. Jeju special self-governing province provides free WiFi
to major sightseeing spots and buses, and analyzes WiFi
access data to provide visitor attractions and route data. Users
can use wireless Internet services on buses and sightseeing
spots where free WiFi is installed with one-time
authentication.
Jeju special self-governing province has installed BLE
Bacons at 21 major Jeju tourist destinations including Jeju
international airport and Dongmun traditional market as a
Beacon pilot project as shown in Fig. 1(a). Beacons are
deployed in 50 stores in Dongmun traditional market which is
a famous traditional market of Jeju as shown in Fig 1(b).
Smart tourism platform [10,14-18] provides private BLE
Beacon information through partnerships as well as beacons
installed by Jeju special self-governing province. Smart
tourism platform collects BLE Beacon access data for use in
tourism big data analysis. In this paper, we develop a smart
tourism platform based on BLE Beacons to activate the
traditional market.
We modeled the Dongmun traditional market as a zone
type of complex tourist attraction and created the market
tourist information. The market was modeled as a sub-zone
for selling fruit, fish, meat, miscellaneous goods, etc., and
related tourism information was created. The walkway of the
market is created as the line type tourist information and the
information of the shops where Beacons are installed is
created as POI. The line type tourist information consists of
line type data constructed by node and link in geographic
information system (GIS) using the GPS log data and two
dimensional map. We create KML map data using the line
type data and POIs and related storytelling data in the market
and provide it as a map view service in the app. In this paper,
we added location information of beacons provided by smart
tourism platform to KML map data so that the location of
beacon installed in the market can be confirmed by the map
view service of the app as shown in Fig. 2. The user can check
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the sub-zone of the market, line type data, shop location, and
beacon location in the app. Before the trip, users can use the
app to check the market information, sub-zone information,
line type data, and store information where beacons are
installed. Users can include the Dongmun market in their
personalized travel products and choose the shops they want
to visit in the market. During the trip, users can use the smart
tour guide service of the app to access the push notification
service when they enter the beacon radius of the selected
store.

(a) 21 BLE Beacon groups including Dongmun traditional
market

(b) 50 BLE Beacon locations in Dongmun traditional market
Figure 1. BLE Beacon location information provided by the
smart tourism platform.

Figure 2. KML map data for Dongmun market on Google
earth.
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The smart tourism platform based on BLE Beacons is
configured as shown in Fig. 3. The infrastructure layer
consists of BLE Beacons provided by the smart tourism
platform [10]. The platform layer manages BLE Beacon
information and provides beacon location information,
beacon ID, and Beacon status to the user. The BLE Beacon
platform also provides user access data and big data analysis
data.
The application layer consists of mobile App developed with
BLE Beacon SDK and the smart tourism server providing
smart tourism service based on BLE Beacons. The smart
tourism server provides data for providing the smart tourism
service as well as Dongmun market store information. The
smart tourism services based on BLE are provided in the
procedures as shown in Fig. 4. In the BLE Beacon
management phase, the BLE Beacon information such as
UUID, Major and Minor deployed in Dongmun market is
registered on the BLE Beacon platform [12]. The smart
tourism server also registers the Dongmun market store
information as shown in Fig. 6. Users can choose stores and
save the store information on the smart tourism app where
they want to visit before or during their travels. During the
trip, the BLE Beacon app with the Beacon SDK acquires
BLE beacon ID and notify the user when a user renters the
coverage area of the Beacon registered on the Beacon
platform. If the Beacon ID is a Dongmun market stamp
Beacon ID, the BLE Beacon app automatically stamps it as
shown in Fig. 5. If the beacon ID is a pre-registered favorite
store’s Beacon ID, the BLE Beacon app also provides the
store information to the user.

Figure 4. The Procedures for providing smart tourism
services based on BLE Beacons.

Figure 5. Get UUID Major and Minor from BLE Beacon
Device.

Figure 3. The smart tourism platform based on BLE Beacons.
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BLE Beacon app provides the store information with the push
service. During the trip, users will be able to view the location
of the stamp using the app's map view service and receive a
local voucher when they stamp all the beacon stamps in the
app. After the trip, the app provides a reliable O2O service to
sell local specialties of traditional market stores
ACKNOWLEDGMENT
This research was supported by the 2018 scientific
promotion program funded by Jeju National University.
REFERENCES
1.

2.

Figure 6. Screens related to the stamp service in the BLE
Beacon app.
The app is building related information by managing the
stores in the market with POIs as shown in Fig. 6. The app
provides the ability to select a store to visit at the market
before traveling. The BLE Beacon app provides a Beacon
stamp service so that tourists can visit the entire market to
activate the traditional market. The user can easily purchase
desired items in the market using the sub-zone information of
the market. The app shows the location where the beacon is
installed through the map view service and automatically
stamps when the user arrives in the area.
When the user stamps the entire stamp Beacons installed in
the predetermined path and the local gift certificate is
provided to the user. Users can purchase goods in the market
with local gift certificates. Marketing promotions to promote
traditional markets will be implemented after installing
additional stamp beacons and developing additional features
of the app. After the trip, the app provides users to purchase
goods from the stores that they purchased while traveling.
The app can provide a reliable way to sell local specialty
goods by linking online and offline store of sightseeing spot.

3.

4.

5.

6.
7.

8.

9.

10.

11.

12.
13.
14.

III. CONCLUSIONS AND DISCUSSION
We develop the smart tourism app that users can use before,
during, and after the trip for smart tourism. Jeju special
self-governing province has installed 1,147 BLE Beacons in
21 major tourist destinations and provides information on
location of IDs through the Beacon SDK for smart tourist app
developers as a smart tourism platform. In this paper, we
develop a BLE Beacon app for the revitalization of
traditional market using the Beacon SDK and the information
of 50 Beacons deployed in Dongmun traditional market in
Jeju. We provide the location and path of stamp beacons in
the market with KML map data on the map view service in
the smart tourism app. Before the trip, the user can select
recommended trips with the traditional market and stores to
visit in the market during the trip. The user can use the smart
tour guide service based on personalized travel products as a
smart tourist app during travel. When the user enters the
Beacon coverage area of the selected store before the trip, the

Retrieval Number:F12200476S519/19©BEIESP

15.

16.

17.

1279

Gretzel, U., Sigala, M., Xiang, Z. and Koo, C, “Smart Tourism:
Foundations and Developments,” Electronic Market, 2015,
pp.179-188.
Yunchuan Sun, Houbing Song, Antonio J. Jara, Rongfang Bie,
“Internet of Things and Big Data Analytics for Smart and Connected
Communities,” IEEE Access, 2016, vol.4, pp.766-773.
El-Shorbagy, M. A., Mousa, A. A., & Farag, M. Solving Nonlinear
Single-Unit Commitment Problem by Genetic Algorithm Based
Clustering Technique. Review of Computer Engineering Research, 4(1),
11-29, 2017.
Giuseppe D'Aniello, Matteo Gaeta, Marek Z. Reformat, “Collective
Perception in Smart Tourism Destinations with Rough Sets,” 3rd IEEE
International Conference on Cybernetics (CYBCON), 2017, pp.1-6.
Iyiola, O. Supporting Tourism Business in Nigeria via Integrated
Marketing. Journal of Tourism Management Research, 1(2), 27-39,
2014.
https://www.bluetooth.com/specifications/archived-specifications
JeongWoo Jwa, “Development of Personalized Travel Products for
Smart Tour Guidance Services”, International Journal of Engineering &
Technolog, 2018, vo. 3, No.33. pp.58-61.
KiBeom Kang, JeongWoo Jwa, SangDon Earl Park, “Smart Audio Tour
Guide System using TTS”, International Journal of Applied
Engineering Research, 2017, pp.9846-9852.
Latif, W. B., Islam, M. A., Rahman, A., Mohamad, M., &
Kongsompong, K. (2016). Conceptual framework of brand image for
tourism industry: tourism management and advertisement as
moderators. Journal of Tourism Management Research, 3(1), 1-9.
Jeju Special Self-Governing Province, Jeju Provincial Tourism Industry
Big
Data
Analysis,
https://www.data.go.kr/dataset/15013177/openapi.do
Min, J., Tang, H. W. V., & Chen, C. A. Ranking the personal excellence
training needs of undergraduate tourism students. Journal of Tourism
Management Research, 3(2), 37-46, (2016).
http://jstp.jejutour.go.kr
Estimode cloud, https://cloud.estimote.com/
Ali, A., & Haseeb, M. (2019). Radio frequency identification (RFID)
technology as a strategic tool towards higher performance of supply
chain operations in textile and apparel industry of Malaysia. Uncertain
Supply Chain Management, 7(2), 215-226.
Awang, Z., Ahmed, U., Hoque, A. S. M. M., Siddiqui, B. A., Dahri, A.
S., and Muda, H. (2017). The Mediating Role of Meaningful Work in
the Relationship Between Career Growth Opportunities and Work
Engagement, International Academic Confernce on Business and
Economics (IACBE 2017), Faculty of Economics and Management
Sciences (FESP), Universiti Sultan Zainal Abidin (UniSZA), October
07-08
Haseeb, M., Abidin, I. S. Z., Hye, Q. M. A., & Hartani, N. H. (2018).
The Impact of Renewable Energy on Economic Well-Being of
Malaysia: Fresh Evidence from Auto Regressive Distributed Lag
Bound Testing Approach. International Journal of Energy Economics
and Policy, 9(1), 269-275.
Haseeb., H. Z., G. Hartani., N.H., Pahi., M.H. Nadeem., H. . (2019).
Environmental Analysis of the Effect of Population Growth Rate on
Supply Chain Performance and Economic Growth of Indonesia.
Ekoloji, 28(107).

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

International Journal of Recent Technology and Engineering (IJRTE)
ISSN: 2277-3878, Volume-7, Issue-6S5, April 2019

18. Suryanto, T., Haseeb, M., & Hartani, N. H. (2018). The Correlates of

19.

20.

21.

22.

23.

Developing Green Supply Chain Management Practices: Firms Level
Analysis in Malaysia. International Journal of Supply Chain
Management, 7(5), 316.
Afthanorhan, A., Awang, Z., Salleh, F., Ghazali, P., & Rashid, N.
(2018). The effect of product quality, medical price and staff skills on
patient loyalty via cultural impact in medical tourism. Management
Science Letters, 8(12), 1421-1424.
Jain, V., & Ajmera, P. (2018). Quantifying the variables affecting
Indian medical tourism sector by graph theory and matrix
approach. Management Science Letters, 8(4), 225-240.
Arifin, M., Ibrahim, A., & Nur, M. (2019). Integration of supply chain
management and tourism: An empirical study from the hotel industry
of Indonesia. Management Science Letters, 9(2), 261-270.
Wakimin, N., Azlinaa, A., & Hazman, S. (2018). Tourism demand in
Asean-5 countries: Evidence from panel data analysis. Management
Science Letters, 8(6), 677-690.
Harahsheh, F. (2019). The effect of cultural dimensions on tourism
promotion in Jordan. Management Science Letters, 9(1), 43-52.

Retrieval Number:F12200476S519/19©BEIESP

1280

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

