i | The BIGDAS 1sl|
' 48 0 -ijﬂer-* h-23th, 2815 <
no KA otel: J land, Kofea

T-u

Proceedings of the
2015 International Conference on
Big Data Applications and Services

BigDAS'15

October 20th-23rd, 2015
Jeju Island, Republic of Korea

Editors
Carson K. Leung, Aziz Nasridinov

Conference Chairs
Jongsup Choi, Sun Hwa Han, Joo-Yeoun Lee, Taeho Park

Program Chairs
Yoo-Sung Kim, Young-Koo Lee, Carson K. Leung



v::bhshed by ACM

The Association for Computing Machinery
2 Penn Plaza, Suite 701
New York, NY 10121-0701, USA

ACM COPYRIGHT NOTICE. Copyright © 2015 by the Association for Computing Machinery, Inc.
Permission to make digital or hard copies of part or all of this work for personal or classroom use is
granted without fee provided that copies are not made or distributed for profit or commercial
advantage and that copies bear this notice and the full citation on the first page. Copyrights for
components of this work owned by others than ACM must be honored. Abstracting with credit is
permitted. To copy otherwise, to republish, to post on servers, or to redistribute to lists, requires prior
specific permission and/or a fee. Request permissions from Publications Dept., ACM, Inc.,
fax +1 (212) 869-0481, or permissions@acm.org.

For other copying of articles that carry a code at the bottom of the first or last page, copying is permitted
provided that the per-copy fee indicated in the code is paid through the Copyright Clearance Center,
222 Rosewood Drive, Danvers, MA 01923, USA, +1 (978) 750-8400, +1 (978) 750-4470 (fax).

ACM ISBN: 978-1-4503-3846-2



Table of Contents

Message from Organizing COMMITIEE ... .. . .ccecreerreeeseeeseesmessesssssseesssssesssesssssssssssssesssesssessssssnessesnnes, ix
Message from Program ChairS ... .. .. oo ee e e e e e e ee et eeemeeeeeeeaaeeeeeeeemeeeeeneeamnen X
Organizing COMIMIIEE ... ... ..c.ceceeeeeeeeeeeeseessesessssesssessesnessesssssasssasessesssesssssssssssssesssesssesssessssesnsssesnnent Xi
Program COMMITIEE, ... .. ..o eee e eee e e e e e eeeeeeeseeeeemeeseemeesseseeseseeaseneeassasesssanseseansensnsneannans, xiii
INVIEEA SP@AKETS ... .ot e e et e e et e e e e e e em e e et eeeeeeemneaemeeeeenemeeeameeaaeeeaeenemeneameeaaeemamenemenns XVi
SPOMSOTS ... eeeeeceeesteeeeeseessasseeseesenessenesasmeaameesseseseaasmeesmesesesasssasnanssassnessanesansanssesanessnesansassmenemsnens Xxii
Invited Papers

Big data mining applications and SEIVICES,...........c.ceveeveeresesesessesssssssnenssssssssesssssssssssssesssesssessssssssssesasesn 1

Carson K. Leung (University of Manitoba, Canada)
Big data processing flow 9

Mukesh Mohania (IBM Research, India)
Clarifying big data: the concept and its applications 10

Aiing Zhow (Se Jose State Unfyensity USA)-; ..........................................................................
Menglin Cao (Wellsfargo Bank, USA);
Taeho Park (San Jose State University, USA);

Jae-Ho Pyeon (San Jose State University, USA)

Stress prediction, social routing, and privacy protection for PedeStrians,, . ... ..ceceeeeeeeeeeeeeeeeeeseseseseseseseens 14
Masatoshi Yoshikawa (Kyoto University, Japan)

Full Papers

A big data driven prediction model for share rating of drama,.............cooeuecurermereoreecnsecene e, 16

Doyeon Kim (Chungbuk National University, South Korea),;
Sanghyun Choi (Chungbuk National University, South Korea)

Wonhee Cho (Kookmin University, South Korea);
Eunmi Choi (Kookmin University, South Korea)

A graph based representative keywords extraction model from News artiCles . ... ....ccoeeeieeieieiieeeeeesesesesas 30
Kaaen Kwon (Chungbuk National University, South Korea);
Chi-Hwan Choi (Chungbuk National University, South Korea);
Jihyeon Lee (Chungbuk National University, South Korea),
Jisoo Jeong (Chungbuk National University, South Korea),
Wan-Sup Cho (Chungbuk National University, South Korea)

A novel pattern search engine for time series supporting dynamic expected patterns within a short period
OF HIINIC ... eeeeteucurseenecucacsee st se e e eese e e e s aee e e e aeaessE et e e mnEnEeE e as s b EacasAeEaE e ee e e s b Eaeas s mnmnter s 37

Hai T. Mai (Hanbat National University, South Korea);
Young-Chan Kim (Hanbat National University, South Korea)



Analysis of bus passenger’s movement patterns using LDA technique._.............oooinnereneneseseneneneeenas 45
Ah Cho (Chungbuk National University, South Korea);
Kyung-Hee Lee (Chungbuk National University, South Korea);
Hyeon-Jin Song (Chungbuk National University, South Korea),
Uram Jeong (Chungbuk National University, South Korea);
Chihwan Choi (Chungbuk National University, South Korea);
Wan-Sup Cho (Chungbuk National University, South Korea)

Applications of machine learning algorithms to predictive manufacturing: Trends and application of tool

wear compensation parameter recommendation
Ji-Hyeong Han (ETRI, South Korea);
Rockwon Kim (ETRI, South Korea),
Su-Young Chi (ETRI, South Korea)

Big data and internet of things: an asset for urban planning,__..............coouocereurerenerenseresre e 58
M. Mazhar Rathore (Kyungpook National University, South Korea);
Awais Ahmad (Kyungpook National University, South Korea),

Anand Paul (Kyungpook National University, South Korea)

Yong-Seok Seo (Chungbuk National University, South Korea),

Hyun-Seok Yun (Chungbuk National University, South Korea);

Seong-Woo Moon (Chungbuk National University, South Korea);
Dong-Gyou Kim (Korea Institute of Construction Technology, South Korea);
Kwang-Yeom Kim (Korea Institute of Construction Technology, South Korea)

Domain knowledge based user-friendly design for leading software industry_..............coommememome, 72
Jooyeoun Lee (Ajou University, South Korea),
Jiwon Son (Seoul Women'’s University, South Korea),
Taikyeong Jeong (Seoul Women'’s University, South Korea)

Fast Fourier transform and Tucker decomposition for feature extraction in EEG signals______.................. 78
Thao Nguyen Thieu (Chonnam National University, South Korea),
Hyung-Jeong Yang (Chonnam National University, South Korea),
Sun-Hee Kim (Korea University, South Korea);
Aran Oh (Chonnam National University, South Korea)

FIMaaS: scalable frequent itemset mining-as-a-service on cloud for non-expert miners, __...................... 84
Zhao Han (University of Manitoba, Canada),
Carson K. Leung (University of Manitoba, Canada)

In-memory data grid system for real-time processing of machine sensor data in a smart factory
CIVITONIMICIIE, ... o teteeesesssee st eesessasesssananassesmsasasaseeesessannseesesasasseessessnasas st et sensessasesnsnsassesesasasanns 92

Han-Sol Park (Chungbuk National University, South Korea);

Jin-Hyuk Kim (Chungbuk National University, South Korea),

Chi-Hwan Choi (Chungbuk National University, South Korea);

Bo-Ra Jung (Chungbuk National University, South Korea),

Kyung-Hee Lee (Chungbuk National University, South Korea);

Su-Young Chi (ETRI, South Korea);

Wan-Sup Cho (Chungbuk National University, South Korea)



Performance evaluation of Apache Spark according to the number of nodes using principal component
ANALYSIS,........ueerereresesesnsasasesssesssssesese st ensasasasasasasasasasasasasasasasasasasasasasass st et st et et et et et asne et asnsns et et nssasasasasases 98

Sungjin Hong (Chungbuk National University, South Korea),

Sangho Kim (Chungbuk National University, South Korea),

Jongsun Jang (Chungbuk National University, South Korea),

Chi-Hwan Choi (Chungbuk National University, South Korea),

In-sun Jung (Chungbuk National University, South Korea),

Jonghwa Na (Chungbuk National University, South Korea),

Wan-Sup Cho (Chungbuk National University, South Korea),

Su-young Chi (ETRI, South Korea)

POI estimation method with incremental update based on smartphones,_.........o.o.ooeeeeeeeeean 104
Seungwoog Jung (ETRI, South Korea),
Seung-lk Lee (ETRI, South Korea);
Su-Young Chi (ETRI, South Korea);
Hoon Choi (Chungnam National University, South Korea)

The influence of IT investment and IT governance on corporate performance of multibusiness firms_,_ 111
Kyung Seok Ryu (Kyung Hee University, South Korea);
Joo Seok Park (Kyung Hee University, South Korea),
Jae Hong Park (Kyung Hee University, South Korea)

The research trends and comparing about the big data between Korea and China using text mining,_____. 121
Zilong Zhao (Chungbuk National University, South Korea);
Hogeun Yoo (Chungbuk National University, South Korea),
Jounggi Jo (Chungbuk National University, South Korea),
Seongryong Hong (Chungbuk National University, South Korea);
Sunghyun Ryu (Chungbuk National University, South Korea),
Sanghyun Choi (Chungbuk National University, South Korea)

Twitter-based urban area characterization by non-negative matrix factorization ... 128
Shoko Wakamiya (Kyoto Sangyo University, Japan),
Ryong Lee (KISTI, South Korea),
Yukiko Kawai (Kyoto Sangyo University, Japan),
Kazutoshi Sumiya (Kwansei Gakuin University, Japan)

Short Papers

A freeway crash involvement analysis model based on real-time and historical traffic big data______._._._. 136
Xuhua Rui (Konkuk University, South Korea);
Mino Ku (Konkuk University, South Korea),
Nayun Cho (Konkuk University, South Korea);
Kihong Han (Konkuk University, South Korea),
Hwasoo Yeo (KAIST, South Korea);
Dugki Min (Konkuk University, South Korea)

A prototype implementation of the computer graphics metafile decoding frontend.,_..........cocvvvmncnc, 140
Nakhoon Baek (Kyungpook National University, South Korea)

A recommendation service model in copyright management portal system for national research
T@DOTES, ... e eeuececeseceseueeeeseacess s eeessaeeasasemsasaseasesemsaseseassemstessasamsasatessasetessasentsetensaseassetensasesanens 144
Hyoungkwan Cho (Inha University, South Korea),
Kwangho Song (Inha University, South Korea);

Yoo-Sung Kim (Inha University, South Korea)



Young Sung Cho (Chungbuk National University, South Korea),
Seon-Phil Jeong (BNU-HKBU United International College, China)

Jaehui Park (ETRI, South Korea),
Su-young Chi (ETRI, South Korea)

An analysis of deployment models of HBase-based Hadoop platform in virtualized computing

environment
Nayun Cho (Konkuk University, South Korea),
Mino Ku (Konkuk University, South Korea);
Xuhua Rui (Konkuk University, South Korea);
Dugki Min (Konkuk University, South Korea)

An implementation of a skyline method over a crime dataset for top-k queries
Sun-Young Ihm (Sookmyung Women'’s University, South Korea);
Jae-Hee Hur (Sookmyung Women'’s University, South Korea),
Soo-Bin Ou (Sookmyung Women’s University, South Korea),
So-Hyun Park (Sookmyung Women’s University, South Korea),
Yu-Jeong Song (Sookmyung Women’s University, South Korea),;
Wu-In Jang (Sookmyung Women'’s University, South Korea),
Young-Ho Park (Sookmyung Women’s University, South Korea)

Analysis on the transportation point in Cheongju-City using Pagerank algorithm
Yong-Yeon Kim (Chungbuk National University, South Korea);
Hyeon-A Kim (Chungbuk National University, South Korea),

Chul-Ho Shin (Chungbuk National University, South Korea);
Kyung-Hee Lee (Chungbuk National University, South Korea),
Chi-Hwan Choi (Chungbuk National University, South Korea),
Wan-Sup Cho (Chungbuk National University, South Korea)

Analyzing subgraph isomorphism on graphs with diverse structural properties
Noorul Amin (Kyung Hee University, South Korea);
Kifayat Ullah Khan (Kyung Hee University, South Korea);
Young-Koo Lee (Kyung Hee University, South Korea)

Big data visual analytics system for disease pattern analysis
Seokyeon Kim (Sejong University, South Korea),
Seongmin Jeong (Sejong University, South Korea);
Sung Uk An (Sejong University, South Korea),

Jae Seok Yoo (Sejong University, South Korea);
Sang Min Han (Sejong University, South Korea),
Hanbyul Yeon (Sejong University, South Korea),
Sangbong Yoo (Sejong University, South Korea);
Yun Jang (Sejong University, South Korea)

Data acquisition for control level automation for SMEs: requirements and architecture

Rockwon Kim (ETRI, South Korea),
Ji-Hyeong Han (ETRI, South Korea);
Suyoung Chi (ETRI, South Korea)

161

165

170

175



Design strategy for enhancing adoption of manufacturing big data system (MBDS) in Korean small and
medium-sized manufacturing firms (SMMEFS),, . .........coooerrrererceesrre s s e sneseeeas 184
Ji-Dae Kim (Chungbuk National University, South Korea),
Su-Young Chi (ETRI, South Korea);
Young-Wook Song (Chungbuk National University, South Korea),
Wan-Sup Cho (Chungbuk National University, South Korea);

Kwan-Hee Yoo (Chungbuk National University, South Korea)

Development of disaster damage estimation system based on inductive reasoning,_._...........c.cococveveiic, 189
Jung-Ho Um (KISTI, South Korea),
Tran Quang Khai (KISTI/UST, South Korea);
Sa-Kwang Song (KISTI, South Korea)

Dynamic taxi trip information management using G* SySteMm............ccceessurereenerensuresesseresssseseusssessasenens 193
Batjargal Dolgorsuren (Kyung Hee University, South Korea);
Wagas Nawaz (Kyung Hee University, South Korea);

Young-Koo Lee (Kyung Hee University, South Korea)

Fast global alignment technique using Kmer-distance and parallelism,__._.... .. ... 198
Tae-Kyung Kim (Korea Software HRD Center, Cambodia),
Leang Bunrong (Khmerl2, Cambodia)

Flexible multi-level model for prediction of abnormal behavior,.............ccccvveveeieesseseesesse e sseeseaes 202

Yu-Jin Jung (Sookmyung Women’s University, South Korea);
Yong-Ik Yoon (Sookmyung Women’s University, South Korea)

Flying KIWI: design of approximate query processing engine for interactive data analytics at scale_,,..206
Sung-Soo Kim (ETRI, South Korea),
Taewhi Lee (ETRI, South Korea),
Moonyoung Chung (ETRI, South Korea);
Jongho Won (ETRI, South Korea)

Generating new ground truth data by editing previous data from integrated video annotation database_208
HyunSeok Ahn (Inha University, South Korea),
DongHyun Kim (Inha University, South Korea),
Yoo-Sung Kim (Inha University, South Korea)

High recall-low cost model for patent retrieval.............ccoeceerercrerenereressese et neeas 213

Justin JongSu Song (Inha University, South Korea),
Wookey Lee (Inha University, South Korea)

Higher education institutions’ attractiveness: early warning based on social media indicators_ .. ... 217
Vasiliy Kuznetsov (Westminster International University in Tashkent, Uzbekistan),
Olga Yugay (Westminster International University in Tashkent, Uzbekistan),
Dilnoza Muslimova (Westminster International University in Tashkent, Uzbekistan);
Aziz Nasridinov (Chungbuk National University, South Korea)

Hybrid app service for managing five main chronic diseases based on disease-data analysis__............. 221

Gyu-Jung Lee (Chungbuk National University, South Korea);

Byung-Muk Lim (Chungbuk National University, South Korea),

Dong-Hee Lee (Chungbuk National University, South Korea),

Da-Mi Ahn (Chungbuk National University, South Korea),

Hoon Kang (Chungbuk National University, South Korea),

Hyun-Jun Sohn (Chungbuk National University, South Korea);

Kwan-Hee Yoo (Chungbuk National University, South Korea)



Hyeon Park (ETRI, South Korea),
Dae-Heon Park (ETRI, South Korea);
Eun-Ju Lee (ETRI, South Korea);
Se-Han Kim (ETRI, South Korea)

Young Sung Cho (Chungbuk National University, South Korea),
Song Chul Moon (Namseoul University, South Korea);
Seon-Phil Jeong (BNU-HKBU United International College, China)

Local festival marketing and application plan for agricultural products by utilizing big data from online
ShOPPING MALL ...ttt se s e e s s st e et ne e

Ji-hye Kim (Chungbuk National University, South Korea),

Sang-woo Cho (Chungbuk National University, South Korea);

Da-jeong Park (Chungbuk National University, South Korea);

Kyung-hee Lee (Chungbuk National University, South Korea),

Chi-Hwan Choi (Chungbuk National University, South Korea),

Wan-Sup Cho (Chungbuk National University, South Korea)

Performance comparison of real-time spatial data processing: a pivot on in-memory data grid (IMDG)
EECHMOIOZY.......ecuereucerieere et se e se et ne e e b et ettt

Min-Kyu Park (Chungbuk National University, South Korea),

Sora Nam (Chungbuk National University, South Korea),

Chi-Hwan Choi (Chungbuk National University, South Korea);

Youn-Chul Shin (Chungbuk National University, South Korea),

Wan-Sup Cho (Chungbuk National University, South Korea);

Kyung-Hee Lee (Chungbuk National University, South Korea)

Kyeongsik Kim (Chungbuk National University, South Korea);
Byung-Muk Lim (Chungbuk National University, South Korea),
Ji-Dae Kim (Chungbuk National University, South Korea);
Su-Young Chi (ETRI, South Korea);

Wan-Sup Cho (Chungbuk National University, South Korea),
Kwan-Hee Yoo (Chungbuk National University, South Korea)

Sensor representation in 3D virtual enVIrONMENLS,..............ceeeeeeeeseresesesesesssesesesesssesssesssssssssssssssesssssnees
Changhyuk Im (The University of Suwon, South Korea);
Myeong Won Lee (The University of Suwon, South Korea)

246

Sentiment analysis of consumer opinion in blogs: a case study in ramen market, .. ... .....covveieieieieieieses 250
Yoosin Kim (Chungbuk National University, South Korea);
Taeyun Kim (Chungbuk National University, South Korea);
Miri Park (Chungbuk National University, South Korea),
Suna Kang (Chungbuk National University, South Korea),
Yiseul Choi (Chungbuk National University, South Korea),
Sanghyun Choi (Chungbuk National University, South Korea)

Smart car use case: dynamic reconfigurable [oT convergence with BigData, .. .. ..cocovieieieieieieieieieseseses 254
Rustam Rakhimov Igorevich (Konkuk University, South Korea);
Dugki Min (Konkuk University, South Korea)

vi



Seung-Ik Lee (ETRI, South Korea),
Seungwoog Jung (ETRI, South Korea);
Su-Young Chi (ETRI, South Korea)

User preference analysis and visualization through the browser history of smart devices__._................. 264
Yeong Hyeon Gu (Sejong University, South Korea);
Seong Joon Yoo (Sejong University, South Korea);
Zhegao Piao (Sejong University, South Korea),
Yinhe Lin (Sejong University, South Korea);
Jiangzhi Yan (Sejong University, South Korea),
Jung Hwan Park (Sejong University, South Korea)

Poster Papers

An integrated visualization system for spatial database with real-time text queries, ............c.coovoveeeecencs 268
Min-Ho Song (Chungbuk National University, South Korea),
Hong-Jik Moon (Chungbuk National University, South Korea),
Nakhoon Baek (Kyungpook National University, South Korea),
Kwan-Hee Yoo (Chungbuk National University, South Korea)

A safe return home service based on real-time big-data analytics ... ..o 270
Jae-Won Lee (Chungbuk National University, South Korea);
Ji-Seong Jeong (Chungbuk National University, South Korea);
Mihye Kim (Catholic University of Korea, South Korea),

Kwan-Hee Yoo (Chungbuk National University, South Korea)

A scheme and study of establishing FEMS through the virtual manufacturing environment___._........... 272
Jongho Lee (Ajou University, South Korea);
Jauk Gu (Ajou University, South Korea);
Jooyeoun Lee (Ajou University, South Korea)

A social network service-based disaster-detection technique through content-based location
CXITACTION. |t eeee e et e e et e e e ee et ee et eeeeeeemeeeameeameeeeneemseeameeameseseeamseesaeaseeemeeeameeaaseeasaeemneeennnenmnns 275

Choong-Nyoung Seon (KISTI, South Korea);

Minhee Cho (KISTI, South Korea),

Sungho Shin (KISTI, South Korea);

Jung-Ho Um (KISTI, South Korea);

Seungkyun Hong (KISTI/UST, South Korea);

Sa-Kwang Song (KISTI/UST, South Korea),

Hyung-Jun Yim (KISTI, South Korea)
An ontology navigation system for 3D spinal model 277

Min-Ho Song (Chungbuk National University, South Korea),
Ji-Sung Jung (Chungbuk National University, South Korea),

Mihye Kim (Catholic University of Korea, South Korea),

Sang-Ho Lee (KISTI, South Korea),

Sung-Soo Choi (Chungbuk National University, South Korea),
Eun-Suk Choi (Chungbuk National University, South Korea),
Chankhihort-Doung (Chungbuk National University, South Korea),

Kwan-Hee Yoo (Chungbuk National University, South Korea)

vii



Disguised face identification using face graph and SVM classifier

Limitations of skyline algorithms

Marketing strategy support system for small businesses

Multimodal data fusion and intention recognition for horse riding simulators

Yan-Ling Piao (Chungbuk National University, South Korea),;
Ki-Chul Kwon (Chungbuk National University, South Korea);
Nam Kim (Chungbuk National University, South Korea)

Kyekyung Kim (ETRI, South Korea);
Sangseung Kang (ETRI, South Korea),
Suyoung Chi (ETRI, South Korea);

Jaehong Kim (ETRI, South Korea),

Jinho Kim (Kyungil University, South Korea)

Min-Hwan Ok (Informatics Center/KRRI, South Korea),
Hyun-seung Jung (Safety-technics Center/KRRI, South Korea)

Yu Zhao (Chungbuk National University, South Korea);
Ki-Chul Kwon (Chungbuk National University, South Korea);
Yan-Ling Piao (Chungbuk National University, South Korea);
Kwan-Hee Yoo (Chungbuk National University, South Korea);
Nam Kim (Chungbuk National University, South Korea)

Saydiolim Ganiev (Dongguk University, South Korea),
Aziz Nasridinov (Chungbuk National University, South Korea),
Jeong-Yong Byun (Dongguk University, South Korea)

MapReduce accounting system integrated with high-performance computing infrastructure

Chia-Chuan Chuang (National Center for High-performance Computing, Taiwan)

Minhee Cho (KISTI, South Korea),
Choong-Nyoung Seon (KISTI, South Korea);
Sungho Shin (KISTI, South Korea),
Jung-Ho Um (KISTI, South Korea);
Seungkyun Hong (KISTI/UST, South Korea);
Sa-Kwang Song (KISTI/UST, South Korea),
Hyung-Jun Yim (KISTI, South Korea)

Sangseung Kang (ETRI, South Korea);
Kyekyung Kim (ETRI, South Korea),
Suyoung Chi (ETRI, South Korea)

viii

280

282

Graphical-information central of composite analysis on big sensor-data of engineering inspection 284



Message from BigDAS 2015 Organizing Committee

It is a great pleasure to invite you to the international joint conference on Big Data Applications and
Services (BigDAS 2015) and Digital Information Management (ICDIM 2015), which will be held in Jeju
Island, South Korea, on October 20-23, 2015. BigDAS 2015/ICDIM 2015 are organized by Center of
Enterprise Information Systems of Chungbuk National University, and hosted by Korea Big Data Service
Society and Korea Institute of Enterprise Architecture.

The main topic of BigDAS 2015/ICDIM 2015 is “Power to change the world, Big Data”. The Big Data
has become a core technology to provide innovative solutions in the many fields such as healthcare,
manufacturing, social life, etc. The aim of BigDAS 2015/ICDIM 2015 is to present the innovative results,
encourage academic and industrial interaction, and promote collaborative research in Big Data and digital
information management worldwide. We expect that publications of our joint conference will be a
cornerstone for the further related research and technology improvements in the field of Big Data and
digital information management.

For BigDAS 2015/ICDIM 2015, we accepted many high quality papers, which will be published by the
Association for Computing Machinery (ACM) and the Institute of Electrical and Electronics Engineers
(IEEE). The organizing committee of BigDAS 2015/ICDIM 2015 has prepared 17 technical sessions and
four workshops. The topics of technical sessions are Big Data models and algorithms, Big Data search
and mining, Big Data visualization, Big Data application, information retrieval, natural language
processing, image analysis and multimedia, computation intelligence, enterprises, and cloud computing
and web service. The workshops are composed of the following topics: Smart emergency management
using Big Data, 3D data and virtual training system standards, smart factory and transportation, as well as
industrial-educational cooperation on business and data convergence. We hope you will find the results
presented during the conference useful and inspiring for your future research.

We would like to express our sincere thanks to our sponsors Korean Federation of Science and
Technology Societies (KOFST), Electronics and Telecommunications Research Institute (ETRI), Korea
Institute of Science and Technology Information (KISTI), and many other organizations. We would also
thank invited speakers, organizing committee and authors for their valuable contributions to the
conference.

October 20, 2015
Seogwipo KAL Hotel, Jeju Island, South Korea

Kwan-Hee Yoo, President of Korean Big Data Service Society
Jong-Sup Choi, President of Korea Institute of Enterprise Architecture



Message from BigDAS 2015 Program Chairs

The 2015 International Conference on Big Data Applications and Services (BigDAS 2015) is held, jointly
with the 10th International Conference on Digital Information Management (ICDIM 2015), at
Seogwipo KAL Hotel in Jeju Island, South Korea, on October 20th-23rd, 2015. The joint
BigDAS 2015/ICDIM 2015 conference is organized by Center of Enterprise Information Systems of
Chungbuk National University, and hosted by Korea Big Data Service Society and Korea Institute of
Enterprise Architecture.

The BigDAS 2015 conference aims to address the need of the academic community and industry about
Big Data. It encourages academic and industrial interaction and promotes collaborative research in Big
Data applications and services by bringing together academics, government and industry professionals to
discuss recent progress and challenges in Big Data applications and services. Moreover, BigDAS 2105
also serves as a platform for theoreticians and practitioners to exchange their original research ideas on
academic or industrial aspects of Big Data applications and services, present their new findings or
innovative results on theoretical or practical aspects of Big Data, share their experiences on integrating
new technologies into products and applications, discuss their work on performing Big Data applications
and services in real-life situations, describe their development and operations of challenging Big Data
related systems, and identify unsolved challenges.

For BigDAS 2015, we have recruited many international experts in Big Data applications and services to
join our team of international program committee. As a result, our Program Committee consists of
professionals from different parts of the world including Australia, Canada, China, Egypt, Germany, India,
Indonesia, Italy, Japan, Malaysia, Poland, South Korea, Spain, Taiwan, Thailand, and USA. This
committee has done an excellent job in completing the single-blind review and on-line double-blind
debate processes. The paper selection process was thorough and competitive. Each submission was
refereed by at least two reviewers. Among these submissions, we accepted 17 high-quality submissions as
full research papers (i.e., an acceptance rate of less than 20%). To allow more researchers to express their
opinions and vision on exploring new concepts and research directions, we also include some short papers
and posters. This year, we have a rich program—which includes several invited talks, research paper
presentations, workshops, and exhibitions—spanning over four days (October 20-23, 2015).

BigDAS 2015 would not have been possible without the help and effort of many people and organizations.
We thank Korean Federation of Science and Technology Societies (KOFST), Electronics and
Telecommunications Research Institute (ETRI), Korea Institute of Science and Technology Information
(KISTI), and many other organizations, for their support of this conference. We also express our thanks to
BigDAS 2015 Organizing Committee members, especially the Conference Co-Chairs (J.-S. Choi,
S.H. Han, J.-Y. Lee, and T. Park) and Organizing Co-Chairs (E. Ariwa, S.-Y. Chi, W.-S. Cho, A. Florea,
S. Fong, S.-J. Kang, S. Lee, W. Lee, P. Pichappan, R. Rodriguez, N. Sadek, and K.-H. Yoo) for their
valuable advice and suggestions towards the conference. We are grateful to BigDAS 2015 Program
Committee members for their professionalism and dedication in the process of judging the contributions
of papers and producing constructive comments to the authors. We also thank authors and non-author
participants of this conference. Last but not least, we thank the ACM staff (especially, C. Rodkin and
A. Lacson) for their help in publishing the current proceedings.

Yoo-Sung Kim, /nha University, South Korea
Young-Koo Lee, Kyung Hee University, South Korea
Carson K. Leung, University of Manitoba, Canada
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Technology Foresight through the Collaboration
with Human Expert and Machine Intelligence

Sun-Hwa Hahn
Korea Institute of Science and Technology Information (KISTI)
South Korea

shhahn@kisti.re.kr

We always make efforts to predict our future from the past and the present, since the prediction can make great changes in our
life, especially in the fields of science and technology. Many organizations in the globe have surveys and announce emerging or
disruptive technologies every year. Of course, they have developed their own processes to achieve the goal, but the insights of
experts from related domains are usually absolute. In the era of Big data, due to the enormous amount of information, domain
experts are struggling with timeliness and completeness in developing insights for the future. In KISTI, we introduced a
methodology in which human experts are collaborating with machine intelligence to overcome the information flood. Data-
intensive analysis methodology is applied to implement the machine intelligence to predict emerging technologies. The
intelligent service platform, named InSciTe, includes data gathering, text mining, identity resolution, reasoning, complex event
processing, and prescriptive analytics modules. InSciTe generates candidates of emerging technologies with the evidences why
they are selected as candidates, and then domain experts make the final decision.

In this talk, I will introduce our intelligent service platform based on the data-intensive analysis. Besides, I will show several case
studies in the domains of ICT, internet security, and healthcare as joint works with NIPA, KISA, and KRIBB respectively. For
the cases with KRIBB, human experts collaborated with machine intelligence interactively to derive the results. We named this
approach as Chi (Computer Human Interacting)-Delphi method for technology foresight.

As Web goes to connect machine intelligences in the era of Internet of Things, the collaboration between human intelligence and
machine intelligence will be eventually the next great wave for predicting the future.

Hahn Sun-Hwa studied Chemical Engineering at Hanyang University and Information Engineering at
Sungkyunkwan University for her undergraduate times. Dr. Hahn earned her Master’s and Ph.D. degrees
o 2 eld for Computer Science at KAIST.
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Clarifying Big Data: The Concept and Its Applications
Taeho Park

School of Global Innovation and Leadership
San Jose State University
San Jose, CA, USA

taeho.park@sjsu.edu

In the past few years, “Big Data” has got a lot attention from industry and academia with various definitions in many ways. Such
rapid growth in the field of big data created so much confusion surrounding its term and concept. It is worthwhile to clarify the
concept of Big Data with a discussion of its managerial implications and presents its defining characteristics differentiating Big
Data with traditional analytics. This concept “Big Data” is surely characterized by its sheer size: It is a large amount of data. The
big data has become so different from our old data analytics because of volume, variety, velocity and veracity which have been
implemented in the Big Data field. These drastic changes in the size, collection methods, and applications of data caused by Big
Data technology and analytics demand managerial adjustments in both operations tactics and business strategies. This
presentation will introduce the concept of Big Data in the context of three industries, namely, finance, supply chain and
marketing and discusses how this concept can be applied in the business world. Although technical aspects of Big Data will be
not covered in this presentation, it focuses on serving as a business discussion for the concept of Big Data.

Taeho Park is Director and Professor of School of Global Innovation and Leadership and Director of
Silicon Valley Center for Operations and Technology Management in the Lucas College and Graduate
School of Business at San Jose State University, USA. He founded Silicon Valley Center for Operations and
Technology Management and the Silicon Valley Access Program which is designed to facilitate the
development of innovation/technology businesses of foreign companies in Silicon Valley. He earned his
Ph.D. in industrial engineering at University of Wisconsin-Madison. He has had numerous industry and
research projects for companies and research institutes, such as Samsung Electronics, LG Display, KISTI,
and Daejeon TechnoPark. His research interests include improvement of supply chain management systems,
logistics network design and improvement, enterprise risk and sustainability management, design of
operations systems, and technology management. His recent research projects include valuation of early-stage technology,
enterprise risk management, collaboration among industry, university, and government, and knowledge service support for small-
to-medium companies. He is Editor-in-Chief of the Journal of Supply Chain and Operations Management, and has published in
Journal of Operations Management, International Journal of Production Research, European Journal of Operational Research,
California Journal of Operations Management, Computers & Industrial Engineering, Journal of Services Research, and other
journals.
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Big Data Processing Flow

Mukesh Mohania
IBM India Research Laboratory
New Delhi, India

Today enterprises are designing applications which require massive amount of heterogeneous data cleansing, correlation and
integration. Cloud computing offers an exciting opportunity to bring on-demand applications to customers and is being used for
delivering hosted services over the Internet and/or processing massive amount of data for business intelligence. In this talk, we
will discuss the architecture of Big Data Platform, Cloud Computing, MapReduce, and Hadoop. We will then discuss how the
cloud infrastructure can be used for data management services, and how the massive amount of data can be processed over cloud
for various big data applications such as social media analysis, entity resolution, voice-of-customer analytics, personalized
education, systems of engagement and insights, etc.

Mukesh Mohania is an IBM Distinguished Engineer and Chief Architect for Education Transformation
area in IBM Research. He has worked extensively in the areas of Information Management, specifically,
in Information Integration, Big Data Analytics, Data Warehousing, and Autonomic Computing. His work
in these areas has led to the development of new products and also influenced several existing IBM
products. He has received several awards within IBM, such as “Best of IBM”,
“Excellence in People Management”, “Outstanding Innovation Award”, “Technical Accomplishment
Award”, “Leadership by Doing”, and many more. He has published more than 120 papers and also filed
more than 70 patents in these or related areas and more than 30 have already been granted. He is an IBM
Master Inventor and a member of IBM Academy of Technology. He is an ACM Distinguished Scientist
and an IEEE Golden Core member.
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Stress Prediction, Social Routing, and
Privacy Protection for Pedestrians

Masatoshi Yoshikawa
Graduate School of Informatics
Kyoto University
Kyoto, Japan
yoshikawa@i.kyoto-u.ac.jp

Walking is a simple yet effective physical exercise. The benefit of walking for physical and mental health has been generally
acknowledged. There are many studies that support the impact of walking on the prevention and control of major chronic
diseases. Recent emerging mobile and wearable sensors make it easy to collect personal spatiotemporal data such as activity
trajectories as well as vital sign in daily life. To encourage people to walk more often in a longer distance, information
technologies can play an important role. We are pursuing a research project on developing algorithms and systems intelligently
navigating pedestrians. In our project, we are addressing the following research issues:

1. Prediction of the stress of pedestrians.
2. Social navigation for pedestrians.
3. Differential privacy mechanism for protecting streaming data.

Our future plan is to develop a system which collects private data in a rigorously protected manner, and constructs routes for
pedestrians considering both predicted mental stress and possible confluence with other users.

Masatoshi Yoshikawa is a Professor of Graduate School of Informatics at Kyoto University. He received the
B.E., M.E. and Ph.D. degrees in Information Science from Kyoto University in 1980, 1982 and 1985,
respectively. In 1985, he joined The Institute for Computer Sciences, Kyoto Sangyo University as an
Assistant Professor. From April 1989 to March 1990, he has been a Visiting Scientist at the Computer
Science Department of University of Southern California. In 1993, he joined Nara Institute of Science and
Technology as an Associate Professor of Graduate School of Information Science. From April 1996 to
January 1997, he has stayed at Department of Computer Science, University of Waterloo as a visiting
associate professor. From June 2002 to March 2006, he served as a professor at Nagoya University. He is a
Fellow of Information Processing Society of Japan (IPSJ) and the Institute of Electronics, Information and
Communication Engineers (IEICE). He has served as an editor of VLDB Journal and Information Systems. He was on the
Program Committee of many conferences including IEEE ICDE2015. His current research interests include Medial Informatics,
Information Technologies for Pedestrian Navigation, and Privacy Protection.
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Big Data Mining Applications and Services

Carson K. Leung
Department of Computer Science
University of Manitoba
Winnipeg, MB, Canada
kleung@cs.umanitoba.ca

Data mining and analytics aims to analyze valuable data and extract implicit, previously unknown, and potentially useful
information from the data. Due to advances in technology, high volumes of valuable data are generated at a high velocity in high
varieties of data sources in various real-life business, scientific and engineering applications. Due to their high volumes, the
quality and accuracy of these data depend on their veracity (uncertainty of data). This leads us into the new era of Big Data. This
talk presents some works on big data mining and computing, especially on an important task of frequent pattern mining, which
computes and mines from big data for interesting knowledge in the forms of frequently occurring sets of merchandise items in
shopping markets, interesting co-located events, and/or popular individuals in social networks. The talk also shows how big data
mining contributes to real-life applications and services.

: Carson K. Leung is currently a Full Professor at the University of Manitoba, Canada. He obtained his

. ‘ BSc(Hons), MSc and PhD from the University of British Columbia, Canada. He has published more than

= A 130 papers on the topics of big data computing, databases, data mining, social network analysis, as well as

e visual analytics—including papers in ACM Transactions on Database Systems (TODS), Social Network

\ ‘4 Analysis and Mining (SNAM), Future Generation Computer Systems (FGCS), Journal of Organizational

/ Computing and Electronic Commerce (JOCEC), 1EEE International Conference on Data Engineering

(ICDE), IEEE International Conference on Data Mining (ICDM), and Pacific-Asia Conference on

Knowledge Discovery and Data Mining (PAKDD). Over the past few years, he has served as an organizing

committee member of ACM SIGMOD 2008, IEEE ICDM 2011, and IEEE/ACM ASONAM 2014, as well

as a PC member of numerous international conferences including ACM KDD, ACM CIKM, and ECML/PKDD. Moreover, this

year, he also serves as the PC Chair of the following conferences: IEEE International Conference Cloud and Big Data Computing
(CBDCom) 2015 and IEEE International Conference on Internet of Things (iThings) 2015.
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