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FOREWORD

We welcome you to the First International Conference on Information Technology
Applications and Systems (ICITAS) held February 3, 2018 in Surabaya, East Java, Indonesia.
ICITAS 2018 provides a highly competitive forum for global exploration of the latest
developments in Information Technology and their direct impact on the economic
sustainability. Therefore, we carefully chose and embraced the theme of this conference as
“Managing Digital Development for Sustainable Economy”.

We are pleased to present the proceedings of the conference as its published record. In
overall, the technical committee has selected 40 papers to be published, which comprises
authors from various countries and regions. The topics may include, but not limited to the
following: Information and Communication Technology, Business and Economics
Applications, and Applications of Digital Media Technology in Arts Design.

We want to express our gratitude to the members of the Program Committee and the
Technical Committee, as well as the external reviewers for their hard work in reviewing all
the submission papers. We also thank the three invited speakers, Prof Nai-Wei Lo (National
Taiwan University of Science and Technology), Prof. Kamarul Hawari bin Ghazali
(Universiti Malaysia Pahang), and Mr. Kresnayana Yahya, for sharing their insights with us.
Finally, the conference would not be possible without the excellent papers contributed by
authors. We thank to all the authors for their contributions and their participation in ICITAS
2018! We hope that this program will further stimulate research in Information Technology
systems and their applications in the present time and in the future, and provide practitioners

with better techniques, algorithms, and tools for deployment.

Dr. Jusak

General Chair of the ICITAS 2018
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Place/Date of Birth : Batang Kali/ September 9, 1973

Office Address : Faculty of Electrical and Electronics Engineering, Universiti
Malaysia Pahang, Pekan, 25200

Phone : +6017 7712224

CAREER HISTORY

* 1995 - 1998: Engineer,Time Cel Sdn. Bhd (subsidiary of TIME Engineering)

* 1998 - 2001: Lecturer, Institut Teknkologi Perindustrian, Kumpulan Pendidikan Yayasan
Pelajaran Johor (IPTS)

* 2001 - 2002: Lecturer, Politeknik Johor Bahru, Jalan Kongkong Masai, Johor

* 2002 - 2009: Lecturer at Faculty of Electrical and Electronics Engineering, Universiti
Malaysia Pahang

* 2010 — 2012: Deputy Dean Research and Postgraduate Studies, Faculty of Electrical and
Electronics Engineering,

Universiti Malaysia Pahang

* Feb 2014 till present:

Dean of Faculty of Electrical and Electronics Engineering, Universiti Malaysia Pahang

* 1 March 2017 till present:

Professor at Faculty of Electrical and Electronic Engineering, UMP

CURRENT POSITION
* Professor and Dean - Faculty of Electrical and Electronics Engineering
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FIELD OF SPECIALIZATION
» Machine Vision System, Image Processing, Signal Processing, Intelligent System, Vison
Control, Computer Control System, Thermal Imaging Analysis (in all related applications -

Electrical, Medical, Environment) and Computer Engineering.

THERMAL IMAGING APPLICATION: THERMAL - VISIBLE FUSION
FOR HUMAN DETECTION

Abstract - An increased interest in detecting human beings in video surveillance system has
emerged in recent years. Multisensory image fusion deserves more research attention due to
the capability to improve the visual interpretability of an image. This study proposed fusion
techniques for human detection based on multiscale transform using grayscale visual light
and infrared images. The samples for this study were taken from online dataset. Both images
captured by the two sensors were decomposed into high and low frequency coefficients using
Stationary Wavelet Transform (SWT). Hence, the appropriate fusion rule was used to merge.
The coefficients and finally, the final fused image was obtained by using inverse SWT. From
the qualitative and quantitative results, the proposed method is more superior than the two
other methods in terms of enhancement of the target region and preservation of details

information of the image.
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Keynote Speaker 2
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Dr. Nai-Wei Lo got his Ph.D. degree in Electrical Engineering from State University of New
York at Stony Brook, USA, in 1998. He worked as research assistant at TNT Information
Systems Inc. in 1997 to 1998. From 1998 to 2000, he worked at H&L Technique Inc. as a
software consultant for AT& T Business and Global Services. From 2000 to 2002, he worked
at Lucent Technologies as member of technical staff.

Dr. Nai-Wei Lo joined the Department of Information Management in National Taiwan
University of Science and Technology in 2003, and he has become professor from 2015. In
addition, he has been the director of Taiwan Information Security Center, National Taiwan
University of Science and Technology (TWISC@NTUST) since 2014. His research interests
include smart grid security, 10T/loV security, web technology, and cloud security.

Keynote Speech Title: Indoor Positioning-based Mobile Payment System
Using BLE Technology

Abstract — The development of information technology has paved the way for faster and
convenient payment process flows and new methodology of design and implementation for
next generation payment system. The usage growth of smartphones in nowadays has fostered
a new and popular mobile payment environment. Most of the current generation smartphones
support BLE technology to communicate with nearby BLE-enabled devices. It is plausible to
construct an Over-the-Air BLE-based mobile payment system as one of the payment methods
for people living in modern societies. In order to secure the BLE-based mobile payment
system, a secure indoor positioning-based mobile payment authentication protocol and
corresponding mobile payment system is designed. The authentication protocol consists of
three phases: initialization phase, session key construction phase, and authentication phase. A

prototype is implemented to assess the performance of the designed mobile payment system.

ICITAS 2018 ISBN :978-602-51367-0-2
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Keynote Speaker 3
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Krenayana Yahya is a Director of Enciety Business Consult and also alecturer at
Department of Statistics ITS. Not only served as Director of Enciety Business Consult, this
Jakarta-born man is also listed as a Commissioner of PT Petrokimia Gresik. In addition he is
also a Board of Trustees LEAD Indonesia (one of the program The Foundation of Sustainable
Development or Foundation for Sustainable Development of the UK). Not only that, a
number of important positions in several organizations such as the Chairman of the
Association of Indonesia Manager Surabaya Branch, President of the Association of
Indonesian Marketing area of East Java, and various other important positions in the field of
statistics, environment, marketing to democracy. Mr. Yahya who holds a master's degree at
the University of Wisconsin, USA is known to actively fill interactive dialogue in various
mass media such as Suara Surabaya and JTV radio. His writing was often appeared in print

media Java Post and Kompas Daily.

Keynote Speech Title : Digital development for sustainable economy

Abstract - The development issues today is strongly related to the developments of
Technology. Technology introduction to a society is mainly a choice and related to the
readiness to accept and utilized for the good of the improvement of welfare. Digitalization
becomes a mean and a purpose to achieve sustainable development. Educating the young and
bridging the digital divide becomes the most important aspect before to decide what and
which technology should be implemented in a society, in a public sector and overall for
business development. Disruptions will come and replacing, renewing, through innovation
and developing application to reduce time, increasing speed and integrating most activities
that reduce the impact on the degradation of the earth.

The role of development should define and prioritize the steps toward improving
quality of life through managing the digital policy in the stages of development.

Consideration the impact and the negative side of the use of IT should be anticipated through

ICITAS 2018 ISBN :978-602-51367-0-2
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policy developments. Technology by itself is neutral, but preparing the infrastructure to used,
to be used by whom and for what purposes will the main cause to regulate. The digital divide
should be considered as a real concern not to widen the welfare gaps and the increase of
economic disparity.

Currently in Indonesia the IT Index of developments showed that Jakarta has the most
advanced IT usage, Infrastructure and supported for business, while most villages and outer
Island like Papua has very poor access for internet

Indonesian archipelago has its problems in disparity of level support for mostly several
infrastructure. Better and more justice in prioritizing is on the way to make it even and more
welfare instruments will cover.

On the other hand better access for communication and improving connectivity will
improve the chances to integrate IT with most public sectors like transportation, online
courses, retail, and public utility access. The future of IT will certainly a great help for human
development in general. The improvement of policy development will be a real support for
most development instrument. Specifically policy development for digitalization will be most
valuable through the better understanding and the right implementation of sustainable

development

ICITAS 2018 ISBN :978-602-51367-0-2



International Conference on Information Technology Applications and Systems (ICITAS) Xii

TABLE OF CONTENT
A. EDITORIAL BOARD i
B. COMMITTEE ii
C. TOPIC iv
D. FOREWORD vi
E. KEYNOTE SPEAKER vii
F. TABLE OF CONTENT Xii
. INFORMATION AND COMMUNICATION TECHNOLOGY
1. A Fast Fourier Transform-based ECG Security Framework I-1

Jusak, Seedahmed S. Mahmoud

2. Analysis of Quality of Service Routing Protocols AODV and AOMDV
on MANET Using NS2 I-6
Alamsyah, Eko Setijadi, | Ketut Eddy Purnama, Mauridhi Hery P.

3. Application Evaluation of Simulation of Agribusiness Concept of Livestock |
(SPEKTRUM) at SMK Al Jauhar Ngawi, East Java
Marya Mujayana, Endra Rahmawati

4. Building The Network Infrastructure and E-Hospital Using Cloud Computing 1-15
Norma Ningsih, Teguh Sutanto, Anjik Sukmaayji

11

5. Comparison between PID and Fuzzy Controller to Hydroponic Temperature  1-21
Yosefine Triwidyastuti, Ira Puspasari, Harianto

6. Comparison of Retina Blood Vessel Segmentation Based On K Means
and Fuzzy C Means 1-28
Agus Dwi Churniawan

7. Design of SLM IT Services on Academic Services in Higher Education 1-32

Erwin Sutomo
8. Science and Technology for Society: Electronic Game Device
Implementation To Train the Memories of Kids in Playing Group 1-36
Weny Indah Kusumawati, Pauladie Susanto, Musayyanah
9. Implementation Of Online Sales Information System For Sandals Craftsmen

In Berbek Village 1-41
A.B. Tjandrarini, Sulistiowati, Julianto Lemantara
10. Implementation Text Mining for Recommendation Follow Up Customer 1-46

Vivine Nurcahyawati

11. Iris Detection and Localization Based on Contrast Shrinking and Stretching of 1
CIELab Color
Susijanto T. Rasmana, Pauladie Susanto, Heri Pratikno

12. Lead Time Reduction Through Production Process Analysis Of XYZ
E-Commerce Company Using Simulation Model I-54
Fabio Jeremia Sunarjo, Mursyid Hasan Basri

13. N-TEA (New-Text Encryption Algorithm) For Android Chatting Application
Security 1-62

49

ICITAS 2018 ISBN :978-602-51367-0-2



International Conference on Information Technology Applications and Systems (ICITAS) Xiii

Sugiyanto

14. Scheme Of Application Study Of Kanji Characters Japan To Children
Base On Android 1-67
I Gusti Ngurah Alit Widana Putra, Yoppy Mirza M., Dinastuti Mulia L.

15. Pareto Analysis for Agile Requirements Prioritization 1-72
Tan Amelia

16. Sentiment Classification of Microblogging in Indonesia Airline Services using
Support Vector Machine I-76

Tien Rahayu Tulili, Muhammad Farman Andrijasa

17. The Analysis Of Service Quality At Academic And Student Affairs
Department (Asa Department) Institute Of business And Informatics Stikom |
Surabaya
Sulistiowati, Henry Bambang S., Tutut Wurijayanto

18. Evaluation of User Experience in Using Web-based Study Planning
Application 1-87
Tri Sagirani, Puspita Katikasari, Nunuk Wahyuningtyas

19. The Comparation of The Duration of Five Software to Restore The Operating
System 1-91
Achmad Arrosyidi, Edo Yonatan Koentjoro

20. Twitter Mining to Explore Perceptions of Tourism Objects in Indonesia:

82

A case study of Borobudur and Prambanan Temple 1-94
Valentinus Roby Hananto
21. User Evaluation GKJW Waru’s Website for Improving Brand Awareness 1-98

Siswo Martono, Florens Debora P

22. Utilizing ADDIE Model for Developing Brilian, Learning Application in
Institute of Business and Informatics Stikom Surabaya, Indonesia 1-105
Bambang Hariadi, M.J. Dewiyani Sunarto, Pantjawati Sudarmaningtyas

Il. DIGITAL MEDIA TECHNOLOGY IN ARTS DESIGN

1. Collaboration Between Designers And Marketers In Developing A New
Product Development -1
Yosef Richo Adrianto

2. Content Analysis Television Program Featured on Disability by Title
"Dunia Tanpa Batas" (Episode Tiara Handycraft Embracing Persons with
Disabilities With Social Entrepreneurs ) I1-5
Novan Andrianto, Rike Verlita, Fuad Amsyari

3. Design Product Packaging Chocolate Using With Design Element Inside It 11-9
Yosef Richo, Ixsora Gupita C., Ardian Jaya P.,

4. Environmental Graphic Design Of Ecotourism Mangrove Surabaya As
Efforts To Provide Information To Visitors 1-17
Hardman Budiardjo, Dhika Yuan Yurisma, Darwin R. Yuwono

5. Making A Short Film With The Thriller Genre Using Canted Angle

ICITAS 2018 ISBN :978-602-51367-0-2



International Conference on Information Technology Applications and Systems (ICITAS)

Xiv

10.

11.

Technigques About Psychopates Titled Hate 11-24
Karsam, Nirwana Wahyu, Puspita Prawiswari

Multimedia as a Media Development Skill to Improve the Quality of

Learning 11-31
Ardian Jaya Prasetya

. Song Arrangement Can You Feel The Love Tonight Using Sibelius On

Movie Soundtrack "The Lion King" 11-35
Yunanto Tri Laksono

BUSINESS AND ECONOMICS APPLICATIONS

Analysis the Impact of Management Information System Usage on
the Performance of Business Company Using DeL.one And McLean Model -1
Haryanto Tanuwijaya

Effect Of Mobile Technology, Information Services, Price, Company's

Integrity Of Shopping On Line -7
Antok Supriyanto

Framework Business Model on Private College Using Business Model

Canvas: Case Study in Institute of Business and Informatics Stikom Surabaya 111-10
Ayouvi Poerna Wardhanie

Science And Technology For Communities: Internet Utilization For Brand
Rejuvenation Of Al Qur’an Al Falah Institution 11-14
Achmad Yanu Alif Fianto, Rudi Santoso, Abdullah Khoirrigoh
The Effect Of Big Five Personality On Lectures And Employee's Performance 111-19
Sri Suhandiah, Ayuningtyas, Oktaviani

The Effect Of Motivation And The Work Environment To Competence And
Performance Of Permanent Lecturerat Sekolah Tinggi Teknologi Angkatan

Laut Surabaya 111-25
Rahayu Arya Shintawati

The Influence of Brand Trust, Brand Communication and Brand Satisfaction

toward Brand Loyalty for iPhone’s Customer in Surabaya, East Java,

Indonesia 111-32
Achmad Yanu Alif Fianto

The Management Of Online-Based Supply Of GoodsAt Pt.Indoberka

Investama 111-36
Mochammad Arifin, Marya Mujayana

Science And Technology For Communities: Martketing Strategic Development

and Packaging Design for Kelompok Tani Elok Mekarsari Surabaya 111-42
Candraningrat, Yosef Richo Adrianto, Januar Wibowo

Analysis of Public Trust Factors on Online Media of Travel Website 111-47
Putri Pradnyawidya Sari

CLICKING FOR PHYSICAL SECURITY, CAN IT BE? 111-53

Cakti Indra Gunawan, Putriyana Asmarani

ICITAS 2018 ISBN :978-602-51367-0-2



International Conference on Information Technology Applications and Systems (ICITAS)

Twitter Mining to Explore Perceptions of

Tourism Objects in Indonesia: A case study of
Borobudur and Prambanan Temple

Valentinus Roby Hananto

Dept. of Information System, Faculty of Technology and Informatics
Institut Bisnis dan Informatika Stikom Surabaya
Raya Kedung Baruk 98, Surabaya 60298, Indonesia
valentinus @stikom.edu

Abstract— The tremendous growth of social media and User-
Generated Content (UGC) can be an opportunity for tourism
industry. The purpose of this paper is to use Twitter analysis to
explore visitor perceptions of two tourism objects in Indonesia
(Borobudur and Prambanan Temple). Using 620 tweets referring
to the two biggest temples in Indonesia, this research used text
mining and sentiment analysis to find meaningful patterns,
popular words, and emotional states in opinions. Twitter users
held positive perceptions of Borobudur and Prambanan temple.
The number of tweets for Borobudur temple was significantly
higher than Prambanan temple. The frequency of tweet from
both objects had an upward trend toward the end of the year.
This research provides a methodology that future researchers
can use in applying social media analytics to explore major issues
and extract sentiment information from text messages. Limited
research has been conducted applying social media analysis for
Indonesia tourism. Therefore, this study fills a gap by using
social media analytics with Twitter data to examine the Twitter
users’ thoughts and emotions for Indonesia tourism objects
(Borobudur and Prambanan temple).

Keywords— Social media analysis, Twitter mining, Indonesia
tourism

. INTRODUCTION

Data Mining is a process of analyzing huge data sets to
search and find out earlier unidentified patterns and
relationships to produce information to support decision
making process. Tourism is one of the areas that can gain
benefits from Data Mining process. With the help of Data
Mining tools and techniques, market tourism product and
services can be managed effectively. User-Generated Content
(UGC) is the driver for collecting the data to support web
mining/analytics. With big data generated from UGC, we can
use it to analyze all tourism review from visitors. Therefore,
plan and strategy to develop tourism can be discussed. Tools of
Big Data analysis can be very useful in analyzing the patterns
and trends in the data

The number of internet users has been grown rapidly
nowadays. People can easily upload any of their ideas or
concerns on the internet. Thus, social media and user-generated

content (UGC) also rise and it produces a huge quantity of
information on the internet [1]. The social media interaction
generates big data that can be stored and computed on the
available cloud services. Big data analysis is a way to find
trends and patterns in the data. With the emergence of Business
Intelligence and Smart cities, big data analysis have been
implemented in various sectors such as tourism, healthcare, and
other sectors, and there already have been many benefits from
this technology [2]. The implementation of information
technology has assisted the tourism industry and also the
tourists. The conventional business models has been
transformed to adapt the usage of the internet.

Smart tourism is a concept that applied to describe the
increasing reliance of tourismdestinations, their industries and
their tourists on emerging forms of ICT that allow for massive
amounts of data to be transformed into value propositions [3].
Given the fact that the number of social media users have been
grown massively, there have been numerous method to analyze
social media content. One of the popular social media is
Twitter, a microblogging service that was launched in 2006 [4].

Analyzing customer perception from tweet messages can be
useful for researchers to estimate customers’ attitudes toward
an object. User-generated content in Twitter, or a tweet,
includes diverse attributes like message text, screen name of
sender, posting time, language type and so on. Given that
customers provide honest opinions on products and service,
social media analysis using Twitter is important to the tourism
industry.

Each tourism object has their own images that can be
different with those of the destinations at which the objects are
located. In addition, even in the same circumstances or
surroundings, every individual is likely to perceive a certain
landmark differently. In some cases, the image of landmark
naturally overlaps with that of the destination.

This research is designed to implement social media
analysis using Twitter, to analyze the perceptions and
sentiments toward two biggest temple in Indonesia, Borobudur
Temple and Prambanan Temple. Both temple are located in
Central Java. The Borobudur Temple is one of the greatest
Buddhist monuments in the world, and was built in the 8th and
9th centuries AD during the reign of the Syailendra Dynasty

ICITAS 2018
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[5]. Prambanan Temple Compound consist of Prambanan
Temple (also called Loro Jonggrang), Sewu Temple, Bubrah
Temple and Lumbung Temple. Prambanan Temple itself is a
complex consisting of 240 temples. All the mentioned temples
form the Prambanan Archaeological Park and were built during
the heyday of Sailendra’s powerful dynasty in Java in the 8th
century AD [6].

This study makes important theoretical contributions to
literature on social media mining in two ways. First, this study
is one of the first to use Twitter analysis for exploring the
perceptions and sentiments of tourism objects in Indonesia.
This study extends the literature on Borobudur and Prambanan
Temple by analyzing visitors’ perceptions and emotions on
Twitter. In particular, analyzing emotions in tweets provides
insight into how people perceive Indonesia tourism. There
were still few researches that have analyzed and compared
customer perceptions of or attitudes toward different tourism
objects in Indonesia.

The structure of paper is as follows. This paper first
reviews the current stream of social media analytics in tourism
research and previous discussion of customer perceptions of
Borobudur and Prambanan Temple. Secondly, this study
demonstrates social media analysis (e.g. text mining
techniques, frequent word analysis and trend analysis) to assess
customer perceptions of and attitudes toward Borobudur and
Prambanan Temple. Lastly, managerial implications driven by
research outcomes are offered to researchers and experts in
Indonesian tourism management and marketing.

Il. LITERATURE REVIEW

Twitter is a real-time social media with microblogging
service that allows users to post a short status update in 140
characters. An understanding of tweets structure is important
in order to use Twitter’s API effectively. A tweet is not only
about the 140 characters, it also contains text content
associated with a user’s status update and also more metadata.
In addition to the textual content of a tweet itself, there are
also two essential metadata within a tweet: entities and places.
Tweet entities are consisted of the user mentions, hashtags,
URLs, and media that may be associated with a tweet,
whereas places are geo-location information that attached in a
tweet. However, a place is not always the actual location in
which a tweet was authored, but it might also refers to the
place described in a tweet [7].

There were some steps in mining data from Twitter,
initially begin with collecting data. In order to have access to
Twitter data programmatically, an app is required to interact
with the Twitter APl (http://apps.twitter.com). Twitter
provides REST APIs to interact with their service. There is
various Python-based clients available that can be used with
Twitter REST API. In particular, Tweepy is one of the most
interesting and straightforward Python-based clients to use [8].

After the tweet data have been collected, the tweet
structure should be analyzed. These are the key attributes of a
tweet:

e text: the text content of the tweet
e created_at: the date of creation

o favorited, retweeted: boolean stating whether the
authenticated user (you) have favorited or retweeted this
tweet

o favorite_count, retweet_count: the number of favorites and
retweets

¢ lang: acronym for the language

o id: the tweet identifier

e place, coordinates, geo:
available

e user: the author’s profile

o entities: list of entities like URLs, mentions, symbols and
hashtags

e in_reply_to_user_id: user identifier if the tweet is a reply
to a specific user

e in_reply_to_status_id: status identifier if the tweet is a
reply to a specific status
The data analysis can be stated by breaking the text down

into words. Tokenization is one of the most important steps in

text analysis. The goal of tokenization is to split a stream of
text into smaller units called tokens, usually words or phrases.

While this is a well understood problem with several out-of-

the-box solutions from popular libraries, Twitter data pose

some challenges because of the nature of the language.

This research is based on the methodology by [9], they
implemented the methodology of analyzing Twitter to explore
perceptions of Asian restaurants. This research adapted the
methodology to implement the analysis for tourismobjects.

geo-location information if

I1l. METHODOLOGY

The objective of this study is to propose a social mining
method to estimate the visitors’ percetions toward a tourism
object. To this end, tweets of two biggest temples in Indonesia
(Borobudur and Prambanan) were collected and then analyzed
by counting the specific words that frequently mentioned. This
research will go through two steps: data collection and data
analysis.

Data collection

Two tourism objects, the Borobudur Temple and the
Prambanan Temple, were selected for data collection because
of their fame as Indonesian landmark. Data were collected
from December 101, 2017 to January 1%, 2018. The total
number of tweets was 620. Table | presents the data collection
periods of each dataset and shows the grand total of tweet
messages used for this research.

TABLE I. TWEETDATASET
Searching . . No. of tweets
Words Collection Period in English
Borobudur Dec 107, 2017 — Jan 1%, 2018 448
Prambanan Dec 107, 2017 —Jan 1%, 2018 172
(Total) 620
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Data analysis

Subsequently, word counts were performed in terms of how
many times the distinct words appeared in the twitter.
Sentiment analysis (opinion mining or subjectivity analysis) is
a method for extracting information related with the
subjectivity of an object (positive, negative, or neutral). Text
mining transforms an unstructured dataset (natural language
messages) into structured data or measureable values [10]. For
text mining and word frequency analysis, Python, a well-
known software for data mining and analytics, was used to
break tweet messages into single words (tokenization) and then
to count frequencies of each word. In particular, the word
frequency test ranks the most frequently mentioned words in
the tweet data.

IV. RESULTSAND DISCUSSIONS

In the first analysis, this study examined perceptions of
Indonesian tourism objects in general. The three sub-datasets
were compiled into a single dataset to rank frequent words.
The text mining and word frequency analysis showed words
appearing most frequently in the dataset. To better understand
major perceptions, certain unnecessary words were deleted:
“temple”, “the”,“...”, and “RT” (Table II).

TABLE II. FREQUENCY ANALYSIS
Rank Word Frequency
1 Borobudur 333
2 Prambanan 134
3 photo 56
4 #borobudur 44
5 Buddhist 42
6 Indonesia 40
7 Yogyakarta 38
8 #indonesia 33
9 #prambanan 30
10 #travel 29
11 Compounds 29
12 near 26
13 biggest 24
14 video 22
15 Sunrise 22
16 Java 20
17 #art 20
18 visit 19
19 #Borobudur 19
20 Borobudhur 19

The first finding was that Borobudur is more popular than
Prambanan. The number of Borobudur word was 333, in
addition to some hashtags i.e. #borobudur (44) and
#Borobudur (19). However, some people misspelled it with
Borobudhur (19). Prambanan was mentioned 134 times, in
addition to the hashtag #prambanan (30).

There were also some themes in the overall data: tourism
object related themes like photo (56), #travel (29), video (22),

and visit (19), and also location such as Indonesia (40),
Yogyakarta (38), #indonesia (33), and Java (20). Buddhist was
also frequently mentioned (41), given the fact that Borobudus
is one of the biggest Buddhist temples in the world. “Biggest”
was also among the top words (24).

This paper also compared the frequency of words between
Borobudur and Prambanan using text mining and frequency
analysis. For this analysis, the common words from each

subset will be omitted, thus the difference can be
distinguished.
TABLE I1I. FREQUENCY ANALYSIS (BOROBUDUR DATASET)
Rank Word Frequency
1 Sunrise 22
2 Magelang 18
3 Cultural 13
4 Great 12
5 Wonder 10
6 Largest 10
7 #asia 10
8 Simple 10
9 Buddha 9
10 Wonderful 8
TABLE IV. FREQUENCY ANALYSIS (PRAMBANAN DATASET)
Rank Word Frequency
1 Hindu 11
2 Awesome 9
3 Borobudur 7
4 Largest 6
5 First 6
6 Complex 6
7 Love 5
8 Sunset 4
9 #unescoheritage 4
10 Faithful 4

The top words of each subset reflected the characteristic of
each object. For instance, sunrise was found in Borobudur
dataset (first), whereas sunset was found in Prambanan dataset
(eight). It indicates that people prefer to enjoy a sunrise at
Borobudur and enjoy a sunset at Prambanan.

From the data in Borobudur dataset, the objects
characteristics were frequently mentioned: Magelang (the
locations) and Buddha (the religion). Some perceptions toward
the Borobudur were great (fourth), wonder (fifth), largest
(sixth), and wonderful (tenth).

On the other hand, the data from Prambanan dataset
reflected different words and perceptions. The top word was
Hindu, in accordance with the fact that Prambanan is a Hindu
temple. However, Borobudur was also mentioned frequently
here (third), indicated that people visiting Prambanan usually
also visited Borobudur. Some perceptions toward Prambanan
were awesome (second), complex (sixth), love (seventh), and
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faithful (tenth). While there were different perceptions with
Borobudur, both objects got positive reviews from the tweet.
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Fig. 1. The number oftweets.

This research also analyzed the frequency of tweets per
day. The figure shows the number of tweets fromeach dataset
during the period (Dec 10t — Jan 1s%). In general, Borobudur
had higher number of tweets except on Dec 24t Interestingly,
the frequency of both datasets had upward trend line and
reaching their peak at the end of the year (Fig 1). The holiday
season at the end of the year (Christmas and New Year) could
be the factor that supports this increment.

V. CONCLUSIONS

Social media bring new opportunities for researching
customer opinions. The idea of smart tourism and its
implementation using social media has made a huge impact in
the industry. This benefits maximize the usage of technology
and internet to collect data and analyze it, then it can improve
theway of conventional business models work. User-generated
content (UGC) is one of the producers of a huge quantity of
information on the internet. This can be used as a source of
web analytics to gather information or knowledge about
tourism that can support decision making process. By
examining Twitter messages, this study provides some
indications of major perceptions and emotional states for two
of tourism objects in Indonesia (Borobudur and Prambanan
temple) mentioned in Twitter. The results are noticeable in
terms of the improvements in tourist experiences. Positive
perceptions were mentioned in both Borobudur and Prambanan
dataset, and there were increase in the frequency of tweets at
the end of the year.

The theoretical implication fromthis study is that travelers’
perceptions toward tourism objects can be estimated as the
basis of studying tourism objects’ characteristics. Some
practical implications include how decision makers can take
action to boost or improve the image of a tourism object. The
obstacle of this study was the limited number of the collected
tweets. In order to get a bigger dataset, the collection period
should be longer, thus the robustness of the study can be more
attainable. Future research can also apply some sentiment
analysis methods to better interpret the customers’ perceptions
toward an object.
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