2020 International Conference

on Information Networking
(ICOIN 2020)

Barcelona, Spain
7-10 January 2020

I E E E IEEE Catalog Number: CFP20150-POD
. ISBN: 978-1-7281-4200-5



Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This Is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP20150-POD
ISBN (Print-On-Demand): 978-1-7281-4200-5
ISBN (Online): 978-1-7281-4199-2
ISSN: 1976-7684

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings



TABLE OF CONTENTS

THE USEFUL QUANTUM COMPUTING TECHNIQUES FOR ARTIFICIAL INTELLIGENCE

ENGINEERS ...ttt b ettt b e a4 e s bt e s beebe e st e s bt e s b e e b e et e e b e oAb e e b e et e e b £ e beebe e b e e b e et e e Rt e b e e bt et e e beenbenbe et s 1
Jaeho Choi ; Seunghyeok Oh ; Joongheon Kim

LEARNING-BASED DOT-GRID ALIGNMENT FOR PROJECTION DISTORTION

CORRECTION ...ttt h bt h e et eh e e b e e b e e et e b £ e s b e e E £ e a8 e eR s e b £ e b e e AR e eR e e b e e b e e R e eR e e bt e b e e bt e Re e bt e be e b e en e e nbenbeenean 4
Dohyun Kim ; Dohyun Kwon ; Soohyun Park ; Joongheon Kim
PRIVACY-SENSITIVE PARALLEL SPLIT LEARNING ........ooiiiiiiiieiiee e 7

Joohyung Jeon ; Joongheon Kim

FAST AND RELIABLE OFFLOADING VIA DEEP REINFORCEMENT LEARNING FOR

MOBILE EDGE VIDEO COMPUTING........ccoitiiiiiiieiiiit ettt sie e b ssbe e be e bt esnseanbeessneenneessreenseas 10
Soohyun Park ; Yeongeun Kang ; Yafei Tian ; Joongheon Kim

A STUDY OF MICROSCOPIC PASSENGER WALKING MODEL AT RAILWAY STATION FOR

7 0. VN T T TS TSP U PP U PP PRTPRTOSRPTN 13
Takahiro Suzuki ; Ryozo Kiyohara
HYBRID NETWORK MOBILITY SUPPORT IN NAMED DATA NETWORKING ........ccccccciiiiiiniineec e, 16

Zhiwei Yan ; Yong-Jin Park ; Yu-Beng Leau ; Lee Ren-Ting ; Rosilah Hassan

ENABLING SOFTWARE DEFINED NETWORKS: PRECURSORS, EVOLUTION AND

PROGNOSIS ... ettt ettt b e bt b et et eabe e e bt e skt e e bt e eR b e e ket e st e e eh bt ea b e e e R et e b b e e R Rt e b e e e ab e e nhb e e nb e e nb e e e bt e anbeetees 20
Mohsin Khalil ; Hassan Bilal

SIMPLIFIED PERFORMANCE UPPER BOUNDS OF WIDEBAND DUAL CARRIER

MODULATION IN NAKAGAMI-M CHANNEL ......oooiiiiiiiiiii e 26
Chanho Yoon ; Young-Jo Ko

AN EFFICIENT POWER MANAGEMENT METHOD FOR IOT DEVICES OF MOVING

NETWORK ...ttt h e e E e et e e R et e st e e R et e R e e e R R e e R e e e s R e e aR et e a R e e e R et e Reeean e e b e e e nn e e nmneenreennneenneennne 29
Minsuck Choi ; Heesang Chung ; llgyu Kim
BEAM MANAGEMENT FOR 5G SATELLITE SYSTEMS BASED ON NR .....oooiiiiiii e 32

Jihyung Kim ; Mi Young Yun ; Dukhyun You ; Moon-Sik Lee

RECEIVED POWER PREDICTION FOR SUBURBAN ENVIRONMENT BASED ON NEURAL

NETWORK ...ttt bbbt b b e b b e b e b b e b e b b e b e b e e bt e b b e b e e b e e bt e b b e b e be e b e et e e neabeen e 35
Lina Wu ; Danping He ; Ke Guan ; Bo Ai ; César Briso-Rodriguez ; Tianyun Shui ; Chenji Liu ; Liju Zhu ;
Xiaopeng Shen

MANAGEMENT AND ORCHESTRATION ARCHITECTURE FOR INTEGRATED ACCESS OF

SATELLITE AND TERRESTRIAL IN 5G ......ooiiiiiiiiiii ettt sttt san et nneesnre et 40
Taesang Choi ; Seok Ho Won ; Alessandro Giuseppi ; Antonio Pietrabissa ; Sungoh Kwon

SEMANTIC BASED CLINICAL NOTES MINING FOR FACTUAL INFORMATION

EXTRACTION ...ttt ettt ettt e b e st a2t ek e e bt e bt e R e eh e e bt e b e e R e eR e e b e e E e e bt 4R e oAb e e b e e a b e e R e et e eb e et e eme e b e nbeenneaneene e 46
Musarrat Hussain ; Dong-Ju Choi ; Sungyoung Lee
DEEP LEARNING PRESERVING RENAL DIALYSIS TREATMENT RECOMMENDATION ........cccccooviiiinnnns 49

Chenyang Shi ; Donghai Guan ; Weiwei Yuan
CARDIOVASCULAR CARE IN THE ERA OF MACHINE LEARNING ENABLED

PERSONALIZED MEDICINE .......ccooiitiitiiiiiiiiiie sttt sttt be st sbe st e be e bt e s b e e seesbesbb e s bt e se e beenbesbeabeesbeaneenais 55
Seemal Niazi ; Hasan Ali Khattak ; Zoobia Ameer ; Muhammad Afzal ; Wajahat Ali Khan
THE IMPACT OF BIG DATA IN HEALTHCARE ANALYTICS ......ooiiiiiiii e 61

Usman Akhtar ; Jong Won Lee ; Hafiz Syed Muhammad Bilal ; Tagdir Ali ; Wajahat Ali Khan ; Sungyoung Lee
JUST IN TIME INTERVENTION FOR PERSONALIZED HEALTHCARE: BEHAVIOR-

CONTEXT BASED INTERVENTION ADAPTATION ........ooiiiiiiieiie st siee ettt se et e st snae e sreeenneesneeenseas 64
Hafiz Syed Muhammad Bilal ; Usman Akhtar ; Shin Won Chul ; Sungyoung Lee

THE MHEALTH APPLICATIONS USABILITY EVALUATION REVIEW .......coooiiiiiiiiiie e 70
Muhammad Zaki Ansaar ; Jamil Hussain ; Jaehun Bang ; Sungyoung Lee ; Kim Young Shin ; Kim Young Woo

LEARNING BASED CONTENT CACHING FOR WIRELESS NETWORKS ..ottt 74

Arooj Masood ; Demeke Shumeye Lakew ; Sungrae Cho
ENERGY-EFFICIENT ADAPTIVE DIRECTIONAL QUEUE-STABLE STOCHASTIC

SCHEDULING FOR SWIPT IN NOMAL. ... ..ttt ab et bbbt et e sbeessesbe e b e sbeesbesneenesbeannesneene e 76
Cheol Lee ; Gunhee Jang ; Sungrae Cho



3D UAV PLACEMENT AND TRAJECTORY OPTIMIZATION IN UAV ASSISTED WIRELESS

Demeke Shumeye Lakew ; Arooj Masood ; Sungrae Cho
REINFORCEMENT LEARNING BASED INTERFERENCE CONTROL SCHEME IN

HETEROGENEOQUS NETWORIKS........ccooiiiiiiiiiiii bbb bbb 83
Yunseong Lee ; Laihyuk Park ; Wonjong Noh ; Sungrae Cho
SEMANTIC BRIDGE FOR RESOLVING HEALTHCARE DATA INTEROPERABILITY .......cccccooiiiniiiiiieee 86

Fahad Ahmed Satti ; Wajahat Ali Khan ; Taqdir Ali ; Jamil Hussain ; Hyeong Won Yu ; Seoungae Kim ;
Sungyoung Lee

UNSKEM: UNOBTRUSIVE SKELETAL-BASED EMOTION RECOGNITION FOR USER

EXPERIENCE ..ottt bbb bbbt b s bbb b e b e b b e bbb e bt e b e e b e b b e bt e b e e b e e bt e b e et e e bt aneen e 92
Muhammad Asif Razzaq ; Jaehun Bang ; Sunmoo Svenna Kang ; Sungyoung Lee

COST-SENSITIVE FEATURE SELECTION USING PARTICLE SWARM OPTIMIZATION: A

POST-PROCESSING APPROACH .......coooiiitiiiitiiieit ettt bbbt et b e e sb e s bt et e st e e nbeane e e e nbeennesneene e 97
Syed Imran Ali ; Wajahat Ali Khan ; Sungyoung Lee ; Sang-Ho Lee

APPLYING DEEP NEURAL NETWORKS FOR PREDICTING DARK TRIAD PERSONALITY

TRAIT OF ONLINE USERS ... .ottt ettt sa et e bt b e s s bt ekt e e st e e sbs e e ab e e nbe e e bt e anneebeensneennnennne 102
Hussain Ahmad ; Areeba Arif ; Asad Masood Khattak ; Anam Habib ; Muhammad Zubair Asghar ; Babar Shah

COMPARATIVE ANALYSIS OF SEMANTIC SIMILARITY TECHNIQUES FOR MEDICAL

00 3. 0 PP PR TP 106
Fakhare Alam ; Muhammad Afzal ; Khalid Mahmood Malik

EVALUATION OF FEATURE ENGINEERING ON WEARABLE SENSOR-BASED FALL

DETECTION ...ttt sr et e e st e Rt e e R et e R e e o s Rt e aR et oA R e e e Re e e R e e eR Rt e R e e ean e e am e e anne e s re e e neesnn e e reennneenn 110
Anita Ramachandran ; Adarsh Ramesh ; Anupama Karuppiah

ON STALLING MINIMIZATION OF ADAPTIVE BITRATE VIDEO SERVICES IN EDGE

CACHING SYSTEMS .ottt st ettt b et e sttt e bt e ah bt e s bt e e b et e bt e e R bt e b e e es bt e b b e e n b e e nbe e e bt e saneebeennneennnennne 115
Anh-Tien Tran ; The-Vi Nguyen ; Van-Dat Tuong ; Nhu-Ngoc Dao ; Sungrae Cho

MACHINE LEARNING BASED EDGE-ASSISTED UAV COMPUTATION OFFLOADING FOR

DATA ANALYZING ...ttt bbbt h e bt s b e h s e b e e s e e b e e s b e b e s s e R e e a b e b e e s e e b e e e e bt e e st e nn s 117
Kitae Kim ; Yu Min Park ; Choong Seon Hong

QUANTUM SECURE ROUTING FOR FUTURE INTERNET ........ccocoiiiiiiiiiiienesesee et 121
Rameez Asif

NETWORK SERVERS FOR MULTIKERNEL OS ON MANYCORE SYSTEMS ..o 126

Seung-Jun Cha ; Seung Hyub Jeon ; Ramneek Ramneek ; Yeon Jeong Jeong ; Jin Mee Kim ; Sungin Jung
DESIGNING CONTENT PLACEMENT OF CDN FOR IMPROVING AGGREGATION EFFECT

OF ICN FIBS.....ciiiiiii bt b s b bbb e b e R oo b e h e R e 4R b b e b b e b e b b e e b e e b b e R e e b b e b e e b e e bt ae e bt n e ne s 130
Yu Sasaki ; Noriaki Kamiyama ; Yusheng Ji
PROACTIVE CONTROLLER ASSIGNMENT SCHEMES IN SDN FOR FAST RECOVERY ........cccccocenininnnne 136

Selcan Guner ; Glrkan Gr ; Fatih Alagoz
BUFFER BASED ADAPTATION USING SCALABLE VIDEO CODING FOR 360-DEGREE

VIDEO STREAMING OVER NDN ... .ottt s ee sttt e ste e e e s teessae e teessaeasseeasteessesasseessaeanseessseesseesneeessennnseens 142
Taku Ogasawara ; Masaki Bandai
VICINITY-BASED REPLICA FINDING IN NAMED DATA NETWORKING ..........coooiiiiiiiieiiie e eiee e 146

Atthapol Suwannasa ; Matthew Broadbent ; Andreas Mauthe

DESIGN OF BLOCKCHAIN SYSTEM FOR PROTECTION OF PERSONAL INFORMATION IN

DIGITAL CONTENT TRADING ENVIRONMENT .......oooiiiiiiiiiiiiiieie et 152
Gabin Heo ; Dana Yang ; Inshil Doh ; Kijoon Chae

AGRICULTURE BLOCKCHAIN SERVICE PLATFORM FOR FARM-TO-FORK

TRACEABILITY WITH IOT SENSORS ...ttt nn e nnee e 158
Pan Chun-Ting ; Lee Meng-Ju ; Huang Nen-Fu ; Luo Jhong-Ting ; Shao Jia-Jung

CLOUDLET-CLOUD NETWORK COMMUNICATION BASED ON BLOCKCHAIN

TECHNOLOGY ...ttt bbb bbb bt s e R e R b e b e b e e b e e b b e b e e b e e b e e bbb e e b et ae e bt n b e ne s 164
Amel Ben Lazreg ; Anis Ben Arbia ; Habib Youssef

DECENTRALIZED TRANSFER LEARNING USING BLOCKCHAIN & IPFS FOR DEEP

30 07N 20 0 SRR 170
Anwar Ul Haque ; M. Sayeed Ghani ; Tarig Mahmood
DISTRIBUTED DYNAMIC CHANNEL ASSIGNMENT FOR SENSOR NETWORKS IN 5G MMTC ................. 178

Syed Maaz Shahid ; Md Mehedi Hasan ; Sungoh Kwon

DESIGN AND IMPLEMENTATION OF ANOMALY CONDITION DETECTION IN

AGRICULTURAL IOT PLATFORM SYSTEM ........ooiiiiiiiiiii e e 184
Chun-Hsu Ou ; Yan-An Chen ; Ting-Wei Huang ; Nen-Fu Huang



A LORA BASED WIRELESS RELAY NETWORK FOR ACTUATOR DATA .......oooiiiieeeeeee e 190
Philip Branch ; Tony Cricenti

IOT-PEN: A PENETRATION TESTING FRAMEWORK FOR TOT ......cccoooiiiiiiiiiiiiiee e 196
Geeta Yadav ; Kolin Paul ; Alaa Allakany ; Koji Okamura

A NEW EVENT MODEL FOR EVENT NOTIFICATION SERVICES APPLIED TO TRANSPORT

SERVICES IN SMART CITIES .......ooiiiiiiiiiiii bbbt bbb b e ne s 202
Sediane C. L. Hernandes ; Marcelo E. Pellenz ; Alcides Calsavara ; Manoel C. Penna

EVALUATING ENERGY AND THERMAL EFFICIENCY OF ANOMALY DETECTION

ALGORITHMS IN EDGE DEVICES ...ttt e e n e e e e e 208
Felipe Pfeifer Rubin ; Paulo Silas Severo De Souza ; Wagner Dos Santos Marques ; Rdmulo Reis De Oliveira ;
Féabio Diniz Rossi ; Tiago Ferreto

UAV-ASSISTED MULTI-ACCESS EDGE COMPUTING SYSTEM: AN ENERGY-EFFICIENT

RESOURCE MANAGEMENT FRAMEWORK .........cociiiiiiii et 214
Madyan Alsenwi ; Yan Kyaw Tun ; Shashi Raj Pandey ; Nway Nway Ei ; Choong Seon Hong

EFFICIENT ONLINE ALGORITHM FOR ASSIGNING RESOURCES OF FOG COMPUTERS

AND COMMUNICATION NETWORIKS ...ttt re e e e n e snn e e e 220
Masayuki Tsujino

PERFORMANCE EVALUATION OF EDGE COMPUTING ASSISTED ADAPTIVE STREAMING

ALGORITHMS ...t bbb h e bt h e b e a b e b e s b E e e s b e b e s s e R e e a e e b e st b e e s bt et e nns 226
Wagas Ur Rahman ; Choong Seon Hong ; Eui-Nam Huh

EDGE BASED MQTT BROKER ARCHITECTURE FOR GEOGRAPHICAL IOT APPLICATIONS.................. 232
Ryo Kawaguchi ; Masaki Bandai

CACHE SIDE-CHANNEL ATTACK ON MAIL USER AGENT ......oooiiiiiiii e 236

Hodong Kim ; Hyundo Yoon ; Youngjoo Shin ; Junbeom Hur

ROGUE AP DETECTION USING SIMILARITY OF BACKBONE DELAY FLUCTUATION

HISTOGRAM ...ttt s bttt e s 1t b e s R bt e bt e e s bt e ah et e a ke e e b et e bt e eR Rt e b e e e hb e e abbeem b e e nbe e e bt e anbeebeennneennnennne 239
Ziwei Zhang ; Hirokazu Hasegawa ; Yukiko Yamaguchi ; Hajime Shimada

CROSS-DOMAIN NETWORK TRAFFIC CLASSIFICATION USING UNSUPERVISED DOMAIN

ADAPTATION ..o bbb h s b e s e b e a b e b oA e e AR e e R bt e b e e s b e R e e a e e b e e s et b e e bt et e nns 245
Dongpu Li ; Qifeng Yuan ; Tan Li ; Shuangwu Chen ; Jian Yang

ON-THE-FLY DICOM-RTV METADATA PSEUDONYMIZATION DURING A REAL-TIME

STREAMING. ...ttt s st e e st e s e e Rt e £ e e oA s e e aR et eaE e e e R et e R e e e R R e e R e e e s st e aRe e eaEe e nbe e e neeamreeneennneenneennne 249
Saad El Jaouhari ; Guillaume Pasquier ; Emmanuel Cordonnier
AN ALGORITHM FOR IOT DEVICE IDENTIFICATION ......cccoiiiiiiiiiieiit ittt 255

Johann Bauer
A DRIVING DECISION STRATEGY(DDS) BASED ON MACHINE LEARNING FOR AN

AUTONOMOUS VEHICLE.........ooiiiiiiiit bbbt bbbt bbbt e bbb s 264
Surak Son ; Yina Jeong ; Byungkwan Lee
RAMA: REAL-TIME AUTOMOBILE MUTUAL AUTHENTICATION PROTOCOL USING PUF.................... 265

Gaurang Bansal ; Naren Naren ; Vinay Chamola

COOPERATIVE CONTENT DOWNLOADING PROTOCOL BASED ON THE MOBILITY

INFORMATION OF VEHICLES IN INTERMITTENTLY CONNECTED VEHICULAR

INETWORKS ...ttt ettt h e e Rt ettt e a bt e eh et e s bt e e b et e bt e e R Rt e b e e e s bt e eb bt e n b e e e be e e b e e anbeebeennneennnennne 273
Jaejeong Bang ; Youngju Nam ; Hyunseok Choi ; Euisin Lee ; Seungmin Oh

REINFORCEMENT LEARNING BASED AUTONOMOUS VEHICLE FOR EXPLORATION AND

EXPLOITATION OF UNDISCOVERED TRACK ........cccocoiiiiiiiiiierieie ettt sn et sbe e 276
Razin Bin Issa ; Md. Saferi Rahman ; Modhumonty Das ; Monika Barua ; Md. Golam Rabiul Alam

RECEIVED-POWER-AWARE FRAMELESS ALOHA FOR GRANT-FREE NON-ORTHOGONAL

MULTIPLE ACCESS .. oottt ettt e £ e e e et e e Rt e e e e R et e R e e e Rt e R e e es s e e sRe e e ne e s re e e neesnn e e reennneens 282
Masaru Qinaga ; Shun Ogata ; Koji Ishibashi

COMPREHENSIVE PERFORMANCE COMPARISON BETWEEN OFDM-BASED AND FBMC-

BASED UPLINK SYSTEMS ...ttt bbb bbbt b bt bbbt s b et e b neene s 288
Sangmin Jang ; Dongjun Na ; Kwonhue Choi

ON POWER CONSUMPTION OF END DEVICE IN LORA NETWORKS WITH LISTEN BEFORE

Shusuke Narieda ; Takeo Fujii ; Kenta Umebayashi
OODC: AN OPPORTUNISTIC AND ON-DEMAND FORWARDING MECHANISM FOR LPWA

A D 0] 23 L TSRO PP POPRN 301
Dion Tanjung ; Seunggyu Byeon ; Dong Hyun Kim ; Jong Deok Kim
ON THE DYNAMICS OF BRANCHING RANDOM WALK ON RANDOM REGULAR GRAPH ............c.coee.. 307

Takuro Mayaguchi ; Ryota Sakaguchi ; Hiroyuki Ohsaki



ANALYSIS OF CONSTRAINED RANDOM WAYPOINT MOBILITY MODEL ON GRAPH ...........ccccoociiennen. 312
Ryota Sakaguchi ; Daiki Matsui ; Ryo Nakamura ; Hiroyuki Ohsaki

ROBUST SPARSE RECONSTRUCTION OF MMWAVE CHANNEL ESTIMATES VIA

FRACTIONAL PROGRAMMING ......ootiiiiiiiiiiiiieiiiie ettt e siiet e sitte s sbaesassteeeaabateesasbeaaasteeeaasbeessasbeeeanteeesasbeessssbeaesnteeenans 318
Hiroki Ilmori ; Razvan Andrei Stoica ; Koji Ishibashi ; Giuseppe Thadeu Freitas De Abreu

BASE STATION OPERATION BASED ON AFFINITY PROPAGATION IN CELLULAR

B L 0.0 2 < USRI 324
Kazunari Takahashi ; Koichi Adachi

FLUID-BASED MODELING OF TRANSPORT PROTOCOL FOR INFORMATION-CENTRIC

NETWORKING ...ttt s et e s st e s e e Rt e Rt e e Rt e aR et e R e e e Re e e R e e e R Rt e R e e e st e e aR e e enneenne e e neesnne e reennneenn 330
Soma Yamamoto ; Ryo Nakamura ; Hiroyuki Ohsaki
CONCENTRATION GRADIENT BASED ROUTING FOR MOLECULAR NANONETWORKS.........cccocovevienne 336

Madiha Amjad ; Marios Lestas ; Hassaan Khaliq Qureshi ; Tagwa Saeed ; Andreas Pitsillides

INTERNET OF THINGS MILK SPECTRUM PROFILING FOR INDUSTRY 4.0 DAIRY AND

MILK MANUFACGCTURING ..ottt ettt sttt sht et e bt e s s e s b e a1 e e e b e e s s e e bt e s e e eEeeab e e bt e seeebeenbesbeaneesbeannennis 342
Ali Yavari ; Dimitrios Georgakopoulos ; Himanshu Agrawal ; Harindu Korala ; Prem Prakash Jayaraman ; Josip
Karabotic Milovac

TRAJECTORY AND COMMUNICATION PROTOCOL FOR EFFICIENT DATA COLLECTING

IN UAV-ENABLED WSN ..ottt h bbbt b b e b e ab e b s b e bbb e nns 348
Hendrik Lumbantoruan ; Koichi Adachi

A SOFTWARE-DEFINED NETWORKING APPROACH FOR CONGESTION CONTROL IN

OPPORTUNISTIC NETWORIKING........cootiiiitiiiiiiiientt ettt ettt seesb e se e st e ase e s bt e beeabeasbeabesseenbeensenbenneenean 354
Macarmen De Toro ; Carlos Borrego

OPTIMIZATION OF NETWORK SERVICES EMBEDDING COSTS OVER PUBLIC AND

PRIVATE CLOUDS ...ttt r et £ e et e s Rt e st e e Rt e st e e m e e e b e e e s e e e ame e e aEe e nm e e e neeamneeneennneenneeanne 360
Cedric Morin ; Géraldine Texier ; Christelle Caillouet ; Gilles Desmangles ; Cao-Thanh Phan

PRICING MECHANISM FOR VIRTUALIZED HETEROGENEQOUS RESOURCES IN WIRELESS

NETWORK VIRTUALIZATION.......ooititiitiiiiiiet ittt bbb sh bbbt e bbb nns 366
Do Hyeon Kim ; Anselme Ndikumana ; S. M Ahsan Kazmi ; Kitae Kim ; Md. Shirajum Munir ; Walid Saad ;
Choong Seon Hong

CLOUDLESS COMPUTING - A VISION TO BECOME REALITY .....oooiiiiiiiiiiieieee e 372
Marcel GrofSmann ; Christos loannidis

SABER: AN INFRASTRUCTURE-AGNOSTIC BENCHMARK TOOL FOR ELASTICITY

EVALUATION ON CLOUD FOUNDRY BASED PLATFORMS ........coiiiiiiiiii s 378
Wagner Marques ; Felipe Rubin ; Paulo De Souza ; Rdmulo De Oliveira ; Tiago Ferreto

IMPLEMENTATION OF VIDEO DATA TRANSMISSION PROTOCOL FOR A NARROW

SEWER PIPE SCREENING SYSTEM USING DRIFTING WIRELESS CAMERAS .........cccooiiinieencee 384
Susumu Ishihara ; Zhi Liu ; Seiya Tachibana ; Tomonori Yasuda

DATA FUSION METHOD EXPLOITING DATA CORRELATION FOR PHYSICAL WIRELESS

PARAMETER CONVERSION SENSOR NETWORKS ..........ooiiiiiiii et 390
Kohei Natsume ; Mai Ohta ; Osamu Takyu ; Takeo Fujii

DAY-AHEAD ENERGY SHARING SCHEDULE FOR THE P2P PROSUMER COMMUNITY

USING LSTM AND SWARM INTELLIGENCE ..........ccoooiiiiiiiiii e 396
Luyao Zou ; Md. Shirajum Munir ; Kitae Kim ; Choong Seon Hong

PROPOSAL OF MQTT DISTRIBUTED BROKER CONTROL MECHANISM .......cccccoiiiiiniiieninee e 402
Keitaro Terada ; Shuichi Ohno ; Hiroaki Mukai ; Koichi Ishibashi ; Tetsuya Yokotani

POWER CONTROL SYSTEM FOR MINIMIZING SOC VARIATION OF ESS .....ooriiieeeeeeeene 405

Jang Hyeon Jeong ; Hyeon Yang ; Seong Gon Choi
ADAPTIVE POWER CONTROL USING REINFORCEMENT LEARNING IN 5G MOBILE

INETWORKS ...ttt ettt b e e R et e bt e e ab e e eh et e a b e e e R et e bt e e R Rt e b e e e s bt e ab bt emb e e e b e e e bt e anbeebeennneennnennne 409
Hyebin Park ; Yujin Lim

A BOUND ON THE ACTUAL CODE RATE IN 5G NRu.....oooiiiiiiiiiiii s 415
Hao Wu

RADIO RESOURCE ALLOCATION METHOD FOR NETWORK SLICING USING DEEP

REINFORCEMENT LEARNING ....oooiiiiiiiiiieiie ettt m et e e smneasne e s e e e nneesnne e neennneens 420

Yu Abiko ; Takato Saito ; Daizo lkeda ; Ken Ohta ; Tadanori Mizuno ; Hiroshi Mineno

GRANT-FREE NOMA USING APPROXIMATE MESSAGE PASSING WITH MULTI-

MEASUREMENT VECGTOR. ...ttt e sttt e e e e e e st e e e e e s s e ataaeeeessesabbaseeeessasbbaaeeeeesaabsbeseeeesanssrareeeenns 426
Takanori Hara ; Koji Ishibashi

MULTI-MODE OFDM COMMUNICATION SYSTEM USING THE MULTIPLE

CONSTELLATIONS .ottt e st e et e e e et te e e e e e e s st e e eeeeeeeaaasteeeeeeeaaasseaeeeaeessaassteseeeesaasnteseeeeeesasnenseeeessannrnnnes 432
Changyoung An ; Heung-Gyoon Ryu



4G UPLINK POWER CONTROL TUNING APPROACH USING UNSUPERVISED MACHINE
LEARINIING ...ttt sttt b et h e s e e e bt e st e e be e R e e 4 h £ 21 e e £ E e SR s e e b £ 2R e e AE e e R s e AR £ 2R e e AR e e R R e e R e e R e e eE e e R b e e b e e seenbeenbenbeennenbeennennis 437
Ayman Gaber ; Mohamed Mahmoud Zaki ; Ahmed Maher Mohamed

A NON-INTRUSIVE DEEP LEARNING BASED FALL DETECTION SCHEME USING VIDEO

Mahsa T. Pourazad ; Anahita Shojaei-Hashemi ; Panos Nasiopoulos ; Maryam Azimi ; Michelle Mak ; Jennifer
Grace ; Doojin Jung ; Taran Bains

SELF-ADAPTIVE LAYER: AN APPLICATION OF FUNCTION APPROXIMATION THEORY

TO ENHANCE CONVERGENCE EFFICIENCY IN NEURAL NETWORKS.........ccccooiiiiiiiiinie e 447
Ka-Hou Chan ; Sio-Kei Im ; Wei Ke

SELF ORGANIZING FEDERATED LEARNING OVER WIRELESS NETWORKS: A SOCIALLY

AWARE CLUSTERING APPROACH .......ccocoiiiiiiiiitii bbb s 453
Latif U. Khan ; Madyan Alsenwi ; Zhu Han ; Choong Seon Hong

A NOVEL JAMMING ATTACKS DETECTION APPROACH BASED ON MACHINE LEARNING

FOR WIRELESS COMMUNICATION ... .oooiiiiiiiieie ettt et e st sme e nne e neesnneenneennneenneennne 459
Youness Arjoune ; Fatima Salahdine ; Md. Shoriful Islam ; Elias Ghribi ; Naima Kaabouch

DYNAMIC CHANNEL ALLOCATION FOR SATELLITE INTERNET OF THINGS VIA DEEP

REINFORCEMENT LEARNING ......ootiiiiiiiiiiitiiie ettt ettt sbe sttt ssesbe st enbeab e sbeebe e besbbenbesbeenbesatenbenreeteas 465
Jiahao Liu ; Baokang Zhao ; Qin Xin ; Hua Liu
GATED RECURRENT UNIT NETWORK-BASED CELLULAR TRAFILE PREDICTION ...........cccoovviinininne 471

Edmund Pok Lens Shiang ; Wei-Che Chien ; Chin-Fens Lai ; Han-Chieh Chao

DECENTRALIZED DEEP REINFORCEMENT LEARNING-BASED DYNAMIC UPLINK BAND

SELECTION IN ENHANCED LICENSED-ASSISTED ACCESS ...t 477
Fitsum Debebe Tilahun ; Chung G. Kang

ON ESTIMATING COMMUNICATION DELAYS USING GRAPH CONVOLUTIONAL

NETWORKS WITH SEMI-SUPERVISED LEARNING .........ccccooiiiiiiiiiiiiie ettt 481
Taisei Suzuki ; Yuichi Yasuda ; Ryo Nakamura ; Hiroyuki Ohsaki

SKIP SUFFIX ARRAY: A PARTIAL MATCH RETRIEVAL METHOD ON STRUCTURED

OVERLAY NETWORKS ...ttt b e bbbt b e bt bbbt e bt beene s 487
Ryohei Banno ; Kazuyuki Shudo

ADAPTIVE RESOURCE UTILIZATION AND QUALITY MANAGEMENT IN VOIP NETWORKS

WITH QUANTITATIVE RELATIONSHIP BETWEEN QOE AND QOS USING HMM ..o 493
Ehsan Faghihi ; Mohammad Behdadfar
LOW-COST FOG COMPUTING PLATFORM FOR SOIL MOISTURE MANAGEMENT ..........ccocviiiniiiieenn. 499

Patric Lincon Ramirez Izolan ; Fabio Diniz Rossi ; Rumenigue Hohemberger ; Marcos Paulo Konzen ; Guilherme
Da Cunha Rodrigues ; Luiza Rodrigues Saquette ; Daniel Chaves Temp ; Arthur Francisco Lorenzon ; Marcelo
Caggiani Luizelli

A GATED FEW-SHOT LEARNING MODEL FOR ANOMALY DETECTION.........cccccoiiiiiiiiieceeee e 505
Shaohan Huang ; Yi Liu ; Carol Fung ; Wanhe An ; Rong He ; Yining Zhao ; Hailong Yang ; Zhongzhi Luan

ESTIMATION OF MEASUREMENT ERRORS IN 3GPP FILTERING MODELS ........cccccocoiiiiiiic e, 510
Minh-Thang Nguyen ; Sungoh Kwon ; Yun Hee Cho

MULTI PERSON POSE ESTIMATION WITH ATTENTION ......cccoiiiiiiiiiiiii s 513

Jaekyu Sim ; Kwanghyun Park

A STUDY ON VEHICLE-PEDESTRIAN COMMUNICATION SYSTEM USING WARNING

RANGES OF MOBILE OBJECTS ... .ottt sm et b e smn e ne e s e e e nneesnn e e neennneens 517
Ruka Otani ; Akito Shikishima ; Tomotaka Wada

IN DIRECTION ON DEALING WITH TIMELINESS IN FOG ECOSYSTEMS: A HEALTHCARE

CASE STUDY ..ottt h ettt e s 1t e bt e e R et ekt e o1 bt e b e e ea ke e e b et e bt e e R Rt e ke e e s bt e nbb e em b e e nbe e e bt e anneenbeensneennnennne 523
Lorenzo De Castro Kersting ; Pedro Guilherme Tassinari Araujo ; Luiza Rodrigues Saquette ; Tiago Baptista
Noronha ; Fabio Diniz Rossi ; Guilherme Da Cunha Rodrigues

A SECURE AND PRACTICAL DECENTRALIZED ECOSYSTEM FOR SHAREABLE

EDUCATION MATERIAL ...ttt r e e et e e e e sne e e e e s e e e nneesnn e e neennneenn 529
Roman Matzutt ; Jan Pennekamp ; Klaus Wehrle

ADAPTIVE CACHING FOR BENEFICIAL CONTENT DISTRIBUTION IN INFORMATION-

CENTRIC NETWORKING ..ottt bbbt bbb bbb bbbt b b e bt s bt e bt ne s 535
Quang N. Nguyen ; Jairo Lépez ; Toshitaka Tsuda ; Takuro Sato ; Kien Nguyen ; Mohammad Ariffuzzaman ;
Cutifa Safitri ; Nguyen Huu Thanh

TOWARDS ELASTICITY FOR SME CLOUD SERVICES .........oooiiiii e 541
Rumenigue Hohemberger ; Fé&bio Diniz Rossi ; Marcos Paulo Konzen ; Daniel Chaves Temp ; Arthur Francisco
Lorenzon ; Marcelo Caggiani Luizelli ; Guilherme Da Cunha Rodrigues

PLANT MONITORING SYSTEM WITH IOT FACILITIES ..ottt 547
Toshiaki Hirata ; Ken-Ichi Yoshida ; Kunihiko Koido ; Saeto Matsui



A STUDY ON IMPLEMENTATION OF MULTI-HOP NETWORK FOR LORAWAN

COMMUNICATION. ...ttt ettt e s e e bt e st e e Eeeae e b e eh e e ke a8 e e b £ £h £ e Ee e R b e eb £ 2R e e bt eh b e b e e he e b e eRbeabeebeenbeentenbenreennean 553
Minyoung Kim ; Jong-Wook Jang
INTELLISPECT: PERSONAL INFORMATION SEARCH TOOL.........coociiiiiiiiiiceeie e 556

Abhi Chitkara ; Deepti Singh ; Ashish Gupta ; Gaurav Varshney

METRICS FOR EVALUATING THE EFFICIENCY OF COMPRESSING SENSING

TECHNIQUES. ...ttt b e h e e bt ek e e b e e bt ekt 4R e e b e 2R £ e e b e e R s e e b £ e R e e b e e R b e b e e b e e b e e R b e bt e be e bt ene e b e nreennean 562
Fatima Salahdine ; Elias Ghribi ; Naima Kaabouch

A CONTAINER-BASED CONTENT DELIVERY METHOD FOR EDGE CLOUD OVER WIDE

AREA NETWORK ...ttt oo e et e e Rt oo e e et e R e e e ee e R e e et e e sRe e esne e s nn e e nneeann e e reennneens 568
Kento Nakanishi ; Fumiya Suzuki ; Satoshi Ohzahata ; Ryo Yamamoto ; Toshihiko Kato

CONFORM: IN-BAND CONTROL PLANE FORMATION PROTOCOL TO SDN-BASED

NETWORKS. ... bbb h bbb e a e b e b e R e e R b e b e s b e R e e ab e b e e st b e e b et e nns 574
Marcelo Silva Freitas ; Romerson Oliveira ; Diego Molinos ; Juliano Melo ; Pedro Frosi Rosa ; Flavio De
Oliveira Silva

COMBINING MACHINE LEARNING AND BEHAVIOR ANALYSIS TECHNIQUES FOR

NETWORK SECURITY ..ottt sttt ettt sttt be e bt eabs e e bt e s hb e e bt e e h b e e ke e eabeesbseenbeesbe e e bt e snne e beennneens 580
Maria Laura Brzezinski Meyer ; Yann Labit

DETECTION OF BOTS IN CAPTCHA AS A CLOUD SERVICE UTILIZING MACHINE

LEARNING ...ttt h b s bt e h R e e h b b e e h b e b e e a b e b £ e h b e AR e e H b e e b e s b e R e e a bt e b e e s et b e e e bt et e nn s 584
Tsuyoshi Arai ; Yasuo Okabe ; Yoshinori Matsumoto ; Koji Kawamura

SCHEDULING FOR TANDEMLY-CONNECTED SENSOR NETWORKS WITH

HETEROGENEOUS LINK TRANSMISSION RATES ... .o 590
Ryota Kimura ; Masahiro Shibata ; Masato Tsuru

PCLORA: POINT-COORDINATING LORA WITH NEW CHANNEL STRUCTURE FOR

MASSIVE, RELIABLE AND LOW-LATENCY TOT ..ottt 596
Seunggyu Byeon ; Jongdeok Kim

A MACHINE LEARNING APPROACH FOR TRAFFIC FLOW PROVISIONING IN SOFTWARE

DEFINED NETWORKS ...t bbb bbbt e bbb nns 602
Subham Kumar ; Gaurang Bansal ; Virendra Singh Shekhawat

NETWORK ROUTING OPTIMIZATION BASED ON MACHINE LEARNING USING GRAPH

NETWORKS ROBUST AGAINST TOPOLOGY CHANGE ...ttt ae e e 608
Kaku Sawada ; Daisuke Kotani ; Yasuo Okabe
TRAFFIC-AWARE ACCESS CONTROL LIST RECONSTRUCTION........ccooiitii ettt esivree e e snnnnnees 616

Kei Wakabayashi ; Daisuke Kotani ; Yasuo Okabe

A NEW DYNAMIC URBAN ENVIRONMENT AIR POLLUTION MONITORING PROTOCOL

USING WAVE (DAP-MP) .....ooiiiiiiiiiiteitie ettt ettt sttt sttt et esh e s te e s bt e e bt e s hbe e be e ehb e e sbeeenbeesbeeebeesbbeenbeenrbeenbeesnne 622
Haiahem Rahim ; Selma Boumerdassi ; Leila Azouz Saidane

DYNAMIC OPTIMIZATION OF MULTICAST ACTIVE PROBING PATH TO LOCATE LOSSY

LINKS FOR OPENFLOW NETWORIKS ..ottt ste e ae et sae et eanteesnaeanteesnaaanseesnaeensensnneens 628
Suguru Goto ; Masahiro Shibata ; Masato Tsuru

ANALYSIS OF CHINESE REMAINDER THEOREM FOR DATA COMPRESSION........cccoccviiiiiiiiieeiice e 634
ljaz Ahmad ; Bumshik Lee ; Seokjoo Shin

A SDN-BASED 10T FINE-GRAINED ACCESS CONTROL METHOD.........cccccoiiiiiiiiniiininie e 637

Min Wei ; Erxiong Liang ; Zichuang Nie

A METHOD OF CREATING DATA FOR DEVICE-INFORMATION EXTRACTION BY

EFFICIENT WIDE-AREA-NETWORK SCANNING OF IOT DEVICES ........ccooiiiiie s 643
Fumiyuki Tanemo ; Mitsuhiro Osaki ; Hiroaki Waki ; Yutaka Ishioka ; Kazuhito Matsushita

A LIGHTWEIGHT MIXED SECURE SCHEME BASED ON THE WATERMARKING

TECHNIQUE FOR HIERARCHY WIRELESS SENSOR NETWORKS .......coooiiiiiiii e 649
Trong-Minh Hoang ; Van-Hau Bui ; Nhu-Lan Vu ; Dang-Hai Hoang

RESERVATION-BASED AUTONOMOUS INTERSECTION MANAGEMENT CONSIDERING

VEHICLE FAILURES IN THE INTERSECTION ........cociiiiiiiiiiiiii e 654
Myungwhan Choi ; Areeya Rubenecia ; Hyo Hyun Choi
A STUDY ON UNKNOWN PROTOCOL SECURITY ....occoiiiiiiiiiieieie ettt nns 660

Seungho Lee ; Wonjong Song ; Keechoen Kim

RANDOM SEED GENERATION FOR 10T KEY GENERATION AND KEY MANAGEMENT

SYSTEM USING BLOCKCHAIN .......ooiiiiitiiiiiii sttt ettt ettt sttt e sabeesbeessb e e ssseanbeenbeeebeesnseenbeessneennnennne 663
Jungyong Choi ; Woonseob Shin ; Jonghyun Kim ; Ki-Hyung Kim

PROOF-OF-LOTTERY: DESIGN FOR BLOCK PRODUCING ALGORITHM BASED ON POS

FOR SCALABILITY ..ottt bbbt b e bbb e b e bbb e b e b e e bt eh b e b e e b b e Rt e h b e b e e b e e b e as e b e nbeene s 666
Sung-Bin Lee ; Dongyeop Hwang ; Jonghyun Kim ; Ki-Hyung Kim



AUTOMATED HEALTH CARE ANALYSIS USING NETWORK STRUCTURE AND SPRIAL

B N N P 4 ) I PSPPSRI 670
Giseop Noh

ACCESS POINT SELECTION USING REINFORCEMENT LEARNING IN DENSE MOBILE

NETWORKS. ...t bbb e e b b e b e R e e b e b b e R e e h b b e et e b e e b e s bt e et e nr s 676
Yared Zerihun Bekele ; Young June-Choi

AN ASSISTANT SERVICE FOR CUSTOMERS IN QR-PAYMENT WITH THE MERCHANT

PRESENTED MODE ...ttt h bbb s b e 1t e b e R b e e b e e st e bt eh b e bt e be e bt e he e bt ebe e bt e neenbenreenean 682
Hye-Eun Lee ; Woonseob Shin ; Ki-Hyung Kim

AUTONOMOUS VEHICLES DIAGNOSIS PLATFORM(AVDP) BASED ON DEEP LEARNING

AND LOOPBACK ...ttt ettt sttt b e s h e bt e e ab e e ab et e s bt e e hb e e bt e e R bt e ke e ea bt e sa st enbeenbe e e bt e snbe e bnennneens 687
Kyungdeuk Kim ; Surak Son ; Byungkwan Lee

SIMULATION OF MULTI-UAV AD-HOC NETWORK FOR DISASTER MONITORING

APPLICATIONS ... bbb h e b e e h e b e e a o b e s b e AR e R bt e b e e s b e R e e R b e b e s e b e e e bt e et e nn s 690
Abhishek Joshi ; Sarang Dhongdi ; Shubham Kumar ; K R Anupama
A MONITORING AND CONTROL GATEWAY FOR IOT EDGE DEVICES IN SMART HOME ....................... 696

Fadi Aloul ; Imran Zualkernan ; Shams Shapsough ; Mohammed Towheed

ADVERTISEMENT RECOMMENDATION SYSTEM BASED ON USER PREFERENCE IN

ONLINE BROADCASTIING ..ottt ettt ettt ettt shs et e s he e e bt e s s bt e ke e es bt e sbeeenbe e nbe e e bt e snneebeensneennnennne 702
Seongju Kang ; Chaeeun Jeong ; Kwangue Chung

A VNF PLACEMENT METHOD CONSIDERING LOAD AND HOP COUNT IN NFV

ENVIRONMENT . .....oootitiitiiiii et b s b e b e b e b e b e e R b e b e e s e e R e e ab e b e s e b e e s bt e et e e nns 707
Sang Il Kim ; Hwa Sung Kim

A BACKPRESSURE MITIGATION SCHEME IN DISTRIBUTED STREAM PROCESSING

EINGINES .ottt eh et e e et e Rt oo Rt e R et oA R e e e R e e e e oAt R R e e Rt et e nR et e e et e R e e ann e e e e 713
Muhammad Hanif ; Hyeongdeok Yoon ; Choonhwa Lee

COLLABORATIVE TASK OFFLOADING FOR OVERLOADED MOBILE EDGE COMPUTING

IN SMALL-CELL NETWORKS ...ttt ettt ek et nbe et e s b e e bt e snneenbeennneenneennne 717

Md Delowar Hossain ; Luan N. T. Huynh ; Tangina Sultana ; Tri D. T. Nguyen ; Jae Ho Park ; Choong Seon Hong
; Eui-Nam Huh

TOWARDS FLYING MOBILE EDGE COMPUTING ........ccccoiiiiiiiitiieie ettt ne s 723
Vandung Nguyen ; Tran Trong Khanh ; Pham Van Nam ; Ngo Thien Thu ; Choong Seon Hong ; Eui-Nam Huh

IMPLEMENTING SECURITY AND TRUST IN IOT/M2M USING MIDDLEWARE...........cccooiiniiiiiiee 726
Sergio D. Castilho ; Eduardo P. Godoy ; Fadir Salmen

A STUDY ON USE CASES AND BUSINESS ASPECTS OF CLOUD STOCK EXCHANGE.............c.coooniiie 732
Akos Leiter ; Laszl6 Bokor

REINFORCEMENT LEARNING FOR TRAFFIC SIGNAL TIMING OPTIMIZATION .........cccocoovviininiiienee, 738
Hyunjin Joo ; Yujin Lim

QOS-BASED ZERO-RATING OF CELLULAR APPLICATIONS .......ooiiiiiiiiieni e 743

Ramneek ; Patrick Hosein ; Sangheon Pack ; Karandeep Singh
IMPACT ON V2V VOIP TRAFFIC BETWEEN TO PROSE-ENABLED END-POINTS WHILE

SWITCHING BETWEEN INFRASTRUCTURE MODE AND DIRECT MODE ............cccooiiiiiiiiniiec e 147
Abhijan Bhattacharyya ; Bhaskar Sardar ; Debashis Saha

AN LTE-WIFI SPECTRUM AGGREGATION SYSTEM FOR 5G NETWORK: A TESTBED ...........ccccoevvinennn. 753
Khizar Abbas ; Khan Talha Ahmed ; Adeel Rafiq ; Wang-Cheol Song ; Seung-Joon Seok

IMPLEMENTING SCIENTIFIC SIMULATIONS ON GPU-ACCELERATED EDGE DEVICES ......................... 756

Sungmin Lim ; Pilsung Kang

DEVELOPING AN IMPROVED FINGERPRINT POSITIONING RADIO MAP USING THE K-

MEANS CLUSTERING ALGORITHM ..ottt e e nnne e 761
Sang Gu Lee ; Chaewoo Lee

ACCIDENT DETECTION IN INTERNET OF VEHICLES USING BLOCKCHAIN

TECHNOLOGY ...ttt bbb bbb bt s e R e R b e b e b e e b e e b b e b e e b e e b e e bbb e e b et ae e bt n b e ne s 766
Vadim Davydov ; Sergey Bezzateev

A FAST, SECURE AND DISTRIBUTED CONSENSUS MECHANISM FOR ENERGY TRADING

AMONG VEHICLES USING HASHGRAPH .........ooiiii ettt e 772
Gaurang Bansal ; Ashutosh Bhatia

COMPARATIVE ANALYSIS OF CONTENT ROUTING STRATEGIES IN INFORMATION-

CENTRIC DELAY-TOLERANT NETWORKING ........ccooiiiiiiiiiiiiienie ettt sn et nnne e 778
Chuta Minamiguchi ; Ryo Nakamura ; Hiroyuki Ohsaki

DESIGN OF WEB-BASED MONITORING SYSTEM FOR SOLAR PHOTOVOLTAIC POWER

o 7 N ST T T T TP P TP PP PPROTTIN 784
Jongwoo Choi ; Moonok Choi ; Youngmee Shin ; II-Woo Lee



ADAPTING THE NUMBER OF REPLICAS IN THE E-IRSA SYSTEM USING THE POWER

(0010 218 20 OSSR 787
Toshiki Nonaka ; Takeo Fujii ; Osamu Takyu ; Mai Ohta

UNMANNED AERIAL VEHICLE ALLOCATION AND DEEP LEARNING BASED CONTENT

CACHING IN WIRELESS NETWORK .......ooiiiiiiiiiiiiite sttt ettt et sate e e st e e asb e e s st e e e s ta e e e sb b e e e sabaaeataaeeans 793
Seok Won Kang ; Kyi Thar ; Choong Seon Hong

DEEP LEARNING-BASED PREDICTIVE CACHING IN THE EDGE OF ANETWORK ................ccoooeeviiiennen. 797
Saidur Rahman ; Md. Golam Rabiul Alam ; Md. Mahbubur Rahman

MAPPING OUT BITCOIN’S PSEUDONYMOUS ACTORS ...ttt ttee e e e s satnte e e e s snntnae e e e e ennes 802

Meryam Essaid ; Kiyoung Lee ; Deayoung Kim ; Hyeyeong Shin ; Hong Taek Ju
AN INFORMATION-CENTRIC NFV-BASED SYSTEM IMPLEMENTATION FOR DISASTER
MANAGEMENT SERVICES ...ttt sttt e sttt e e st e sbb e en bt e nb e e e bt e snbeenbeensneennrennne 807
Ngoc-Thanh Dinh ; Minh-Ngoc Tran ; Youngki Park ; Younghan Kim
ANALYSIS OF GFDM AS A ROBUST 5G COMMUNICATION TECHNIQUE IN NOISY

ENVIRONMENT ...ttt et r e Rt e Rt et e e Rt e e e e ee e e Rt e e e et e R e e e s e e eRe e e e e s en e e ne e snn e e neennneenn 811
Ferheen Ayaz ; Sagib Ayaz

OFDM-BASED 25GBPS WIRELESS BACKHAUL SYSTEM FOR 5G CONVERGENCE SERVICE................... 814
Young Jin Moon ; Jun Woo Kim ; Jang Won Moon ; Young Su Lee ; Seung Jae Bahng ; Kyung Yeol Sohn ; Hoon
Lee

FOOTREST: SAFETY ON ROADS THROUGH INTELLIGENT TRANSPORTATION SYSTEM ..........ccccoenee 818
Arunima Sharma ; Ramesh Babu Battula

POWER TRADING BLOCKCHAIN USING HYPERLEDGER FABRIC ............cccooooiiiiiiiiiiiieeeeese e 821
Yonghyun Kim ; Ki-Hyung Kim ; Jai-Hoon Kim

PRIVACY AND LEDGER SIZE ANALYSIS FOR HEALTHCARE BLOCKCHAIN..........cccoooiiiinieiieee e 825

Hyowon Im ; Ki-Hyung Kim ; Jai-Hoon Kim
Author Index





