
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP20CCN-POD 
978-1-7281-3894-7 

2020 IEEE 17th Annual 
Consumer Communications & 
Networking Conference  
(CCNC 2020) 

Las Vegas, Nevada, USA 
10 – 13 January 2020 

Pages 1-514 

1/2 



 
 
 
 
 
 
 
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:   CFP20CCN-POD 
ISBN (Print-On-Demand):  978-1-7281-3894-7 
ISBN (Online):   978-1-7281-3893-0 
ISSN:                            2331-9852 
 
           
 
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 
 

 
 



TABLE OF CONTENTS 
 
ARTIFICIAL NEURAL NETWORK-BASED ESTIMATION OF INDIVIDUAL 
LOCALIZATION ERRORS IN FINGERPRINTING ......................................................................................... 1 

Filip Lemic , Jeroen Famaey 

TOPOLOGY CONTROL METHOD ADOPTING OPTIMAL TOPOLOGY WITH MINIMUM 
CUMULATIVE ENERGY CONSUMPTION OVER UPDATE INTERVAL IN MANETS ............................. 7 

Kouichi Genda 

IOT-ENABLED SHIPPING CONTAINER WITH ENVIRONMENTAL MONITORING AND 
LOCATION TRACKING .................................................................................................................................. 13 

K. Salah , A. Alfalasi , M. Alfalasi , M. Alharmoudi , M. Alzaabi , A. Alzyeodi , R. W. Ahmad 

WHEN DEEP LEARNING MEETS WEB MEASUREMENTS TO INFER NETWORK 
PERFORMANCE .............................................................................................................................................. 19 

Imane Taibi , Yassine Hadjadj-Aoul , Chadi Barakat 

ADAPTIVE CONTAINERIZATION FOR MICROSERVICES IN DISTRIBUTED CLOUD 
SYSTEMS .......................................................................................................................................................... 25 

Nishant Deepak Keni , Ahan Kak 

LEVERAGING DISTRIBUTED PROTOCOLS FOR FULL END-TO-END SOFTWARIZATION 
IN IOT NETWORKS ......................................................................................................................................... 31 

Esteban Municio , Niels Balemans , Steven Latré , Johann Marquez-Barja 

CSI FEEDBACK BASED ON SPACE-FREQUENCY COMPRESSION ........................................................ 37 
Md Saifur Rahman , Eko Onggosanusi , Hongbo Si , Joonyoung Cho 

IMPROVING MALICIOUSNESS ESTIMATION OF INDICATOR OF COMPROMISE USING 
GRAPH CONVOLUTIONAL NETWORKS .................................................................................................... 43 

Yuta Kazato , Yoshihide Nakagawa , Yuichi Nakatani 

SHORTENED QUERY AND TIME-SPLIT RESPONSE BASED DYNAMIC SLOT 
RESERVATION FOR ANTI-COLLISION ....................................................................................................... 50 

Ji-Hwan Choi 

OPTIMAL SCHEDULING FOR DISCOUNTED AGE PENALTY MINIMIZATION IN MULTI-
LOOP NETWORKED CONTROL .................................................................................................................... 55 

Onur Ayan , Mikhail Vilgelm , Wolfgang Kellerer 

IMPACT OF LOCALITY-AWARENESS ON TIT-FOR-TAT-BASED P2P FILE 
DISTRIBUTION ................................................................................................................................................ 62 

Yohei Nishi , Masahiro Sasabe , Shoii Kasahara 

ALTERNATE ACTION RECOMMENDER SYSTEM USING RECURRENT PATTERNS OF 
SMART HOME USERS .................................................................................................................................... 68 

Prabhat Mishra , Suresh Kumar Gudla , Amogha D Shanbhag , Joy Bose 

A USER-CENTRIC IDENTITY MANAGEMENT FRAMEWORK BASED ON THE W3C 
VERIFIABLE CREDENTIALS AND THE FIDO UNIVERSAL AUTHENTICATION 
FRAMEWORK .................................................................................................................................................. 74 

Romain Laborde , Arnaud Oglaza , Samer Wazan , François Barrere , Abdelmalek Benzekri , 
David W. Chadwick , Rémi Venant 



EQUIPPING NDN-VANETS WITH DIRECTIONAL ANTENNAS FOR EFFICIENT CONTENT 
RETRIEVAL ...................................................................................................................................................... 82 

Eirini Kalogeiton , Domenico Iapello , Torsten Braun 

ON KURTOSIS OF SPREADING SEQUENCES FOR NOMA ....................................................................... 90 
Nazli Ahmad Khan Beigi , Afshin Haghighat 

ON THE ULTRA-RELIABLE AND LOW-LATENCY COMMUNICATIONS IN FLEXIBLE 
TDD/FDD 5G NETWORKS .............................................................................................................................. 95 

Ali A. Esswie , Klaus I. Pedersen 

LONG-RANGE MIMO CHANNEL PREDICTION USING RECURRENT NEURAL 
NETWORKS .................................................................................................................................................... 101 

Wei Jiang , Mathias Strufe , Hans Dieter Schotten 

DYNAMIC URLLC AND EMBB MULTIPLEXING DESIGN IN 5G NEW RADIO .................................. 107 
Wei Yang , Chih-Ping Li , Ali Fakoorian , Kianoush Hosseini , Wanshi Chen 

NOVEL C-RAN ARCHITECTURE WITH PON BASED MIDHAUL AND WIRELESS RELAY 
FRONTHAUL .................................................................................................................................................. 112 

Yu Nakayama , Daisuke Hisano , Takuya Tsutsumi , Kazuki Maruta 

NETWORK-SIDE TASK ALLOCATION FOR MOBILE CROWDSENSING ............................................ 118 
Yu Nakayama 

LOW COST C-RAN AND FRONTHAUL DESIGN WITH WDM-PON AND MULTI-HOPPING 
WIRELESS LINK ............................................................................................................................................ 124 

Daisuke Hisano , Kazuki Maruta , Yu Nakayama 

WIRELESS-POWERED UAV ASSISTED COMMUNICATION SYSTEM IN NAKAGAMI-M 
FADING CHANNELS ..................................................................................................................................... 130 

Tharindu D. Ponnimbaduge Perera , Dushantha Nalin K. Jayakody , Sahil Garg , Neeraj 
Kumar , Ling Cheng 

COMMUNICATION-EFFICIENT COOPERATIVE CONTEXTUAL BANDIT AND ITS 
APPLICATION TO WI-FI BSS SELECTION ................................................................................................ 136 

Taichi Sakakibara , Takayuki Nishio , Akihito Taya , Masahiro Morikura , Koji Yamamoto , 
Toshihisa Nabetani 

VIRTUAL NETWORK FUNCTION PLACEMENT METHOD FOR EVOLVING NETWORK 
SLICES BASED ON SALIENCE .................................................................................................................... 142 

Takahiro Hirayama , Masahiro Jibiki , Ved P. Kafle 

LITENDN: QOS-AWARE PACKET FORWARDING AND CACHING FOR NAMED DATA 
NETWORKS .................................................................................................................................................... 148 

Mohamed Abdelaal , Mustafa Karadeniz , Frank Dürr , Kurt Rothermel 

COOPERATIVE SENSING IN DEEP RL-BASED IMAGE-TO-DECISION PROACTIVE 
HANDOVER FOR MMWAVE NETWORKS ................................................................................................ 157 

Yusuke Koda , Kota Nakashima , Koji Yamamoto , Takayuki Nishio , Masahiro Morikura 

MIMIC LEARNING TO GENERATE A SHAREABLE NETWORK INTRUSION DETECTION 
MODEL ............................................................................................................................................................ 163 

Ahmed Shafee , Mohamed Baza , Douglas A. Talbert , Mostafa M. Fouda , Mahmoud Nabil , 
Mohamed Mahmoud 



REMOTE AUTHENTICATION USING AN ULTRA-WIDEBAND RADIO FREQUENCY 
TRANSCEIVER .............................................................................................................................................. 169 

Seong Kyu Leem , Faheem Khan , Sung Ho Cho 

EVOLUTIONARY ACTOR-MULTI-CRITIC MODEL FOR VNF-FG EMBEDDING ................................ 177 
Pham Tran Anh Quang , Yassine Hadjadj-Aoul , Abdelkader Outtagarts 

FUSION OF NAMED DATA NETWORKING AND BLOCKCHAIN FOR RESILIENT 
INTERNET-OF-BATTLEFIELD-THINGS .................................................................................................... 183 

Ronald Doku , Danda B. Rawat , Moses Garuba , Laurent Njilla 

DECEPTOR-IN-THE-MIDDLE (DITM): CYBER DECEPTION FOR SECURITY IN 
WIRELESS NETWORK VIRTUALIZATION ............................................................................................... 189 

Abdulhamid Adebayo , Danda B. Rawat 

SMARTFIB: LOW-REPLACEMENT ROUTE STORAGE FOR LARGE NAME SPACE 
FORWARDING ............................................................................................................................................... 195 

Dinh Nguyen , Hitoshi Asaeda 

PERFORMANCE IMPROVEMENT OF V2I UPLINK TRANSMISSION ON FAR VEHICLES 
USING FREQUENCY SCHEDULING-BASED COOPERATIVE V2V RELAY 
TRANSMISSION ............................................................................................................................................ 202 

Hayato Ishikawa , Eiji Okamoto , Hiraku Okada , Satoshi Makido 

A NOVEL Q- LEARNING ASSISTED DYNAMIC POWER SHARING FOR DUAL 
CONNECTIVITY SCENARIO ....................................................................................................................... 208 

Anup Chaudhari , Naveen Kumar , Prakash Rao 

EFFICIENT PULL-BASED MOBILE VIDEO STREAMING LEVERAGING IN-NETWORK 
FUNCTIONS .................................................................................................................................................... 214 

Kazuhisa Matsuzono , Hitoshi Asaeda , Indukala Naladala , Thierry Turletti 

EXACT OUTAGE ANALYSIS FOR STOCHASTIC CELLULAR NETWORKS UNDER 
MULTI-USER MIMO ...................................................................................................................................... 221 

S. Kusaladharma , W.-P. Zhu , W. Ajib 

PERFORMANCE OF SWIPT IN CELL-FREE MASSIVE MIMO: A STOCHASTIC 
GEOMETRY BASED PERSPECTIVE ........................................................................................................... 227 

S. Kusaladharma , W.-P. Zhu , W. Ajib , G. Amarasuriya 

ATTACK TREES FOR SECURITY AND PRIVACY IN SOCIAL VIRTUAL REALITY 
LEARNING ENVIRONMENTS ..................................................................................................................... 233 

Samaikya Valluripally , Aniket Gulhane , Reshmi Mitra , Khaza Anuarul Hoque , Prasad 
Calyam 

A BLOCKCHAIN-BASED MECHANISM FOR SECURE DATA EXCHANGE IN SMART 
GRID PROTECTION SYSTEMS .................................................................................................................... 242 

Dimitrios Sikeridis , Ali Bidram , Michael Devetsikiotis , Matthew J. Reno 

A COOPERATIVE COEVOLUTIONARY APPROACH TO MAXIMISE SURVEILLANCE 
COVERAGE OF UAV SWARMS .................................................................................................................. 248 

Daniel H. Stolfi , Matthias R. Brust , Grégoire Danoy , Pascal Bouvry 

AN AODV-BASED COMMUNICATION-EFFICIENT SECURE ROUTING PROTOCOL FOR 
LARGE SCALE AD-HOC NETWORKS ........................................................................................................ 254 

Yuma Shibasaki , Koya Sato , Keiichi Iwamura 



TOM: A SELF-TRAINED TOMOGRAPHY SOLUTION FOR OVERLAY NETWORKS 
MONITORING ................................................................................................................................................ 260 

Mohamed Rahali , Jean-Michel Sanner , Gerardo Rubino 

SECURE AND EFFICIENT OUTSOURCING OF MATRIX MULTIPLICATION BASED ON 
SECRET SHARING SCHEME USING ONLY ONE SERVER ..................................................................... 266 

Masashi Yamane , Keiichi Iwamura 

LEVERAGING PRIVILEGED INFORMATION TO LIMIT DISTRACTION IN END-TO-END 
LANE FOLLOWING ....................................................................................................................................... 272 

François Robinet , Antoine Demeules , Raphaël Frank , Georgios Varisteas , Christian Hundt 

CLOSED LOOP BENCHMARK FOR TIMESERIES DATABASES ............................................................ 278 
Ilya Sychev , Abdelrahman Abdelkader , Wojciech Kozak , Riccardo Bonetto , Frank H. P. 
Fitzek 

EFFECTS OF VEHICULAR BLOCKAGE ON LATENCY IN 5G MM WAVE SYSTEMS WITH 
DYNAMIC POINT SELECTION .................................................................................................................... 284 

Anusha Gunturu , Ashok Kumar Reddy Chavva , Virendra Kumar 

ENCODED FLOW FEATURES FOR NETWORK INTRUSION DETECTION IN INTERNET 
OF THINGS ..................................................................................................................................................... 290 

Abdul Jabbar Siddiqui , Azzedine Boukerche 

BLOCKCHAIN-BASED MOBILITY VERIFICATION OF CONNECTED CARS ...................................... 296 
Carla Fabiana Chiasserini , Paolo Giaccone , Giovanni Malnati , Michele Macagno , 
German Sviridov 

MILLIMETER WAVE MULTI-BEAM COMBINING ALGORITHM FOR EFFICIENT 5G 
CELL SEARCH ............................................................................................................................................... 302 

Sripada Kadambar , Ankur Goyal , Ashok Kumar Reddy Chavva 

ON DESIGN OF MULTILEVEL CODED MODULATION BASED ON CRC-
CONCATENATED POLAR CODES .............................................................................................................. 308 

Yuki Yajima , Hideki Ochiai 

CO-SIMULATION OF AN ELECTRICAL DISTRIBUTION NETWORK AND ITS 
SUPERVISION COMMUNICATION NETWORK ........................................................................................ 314 

Benjamin Camus , Anne Blavette , Anne-Cécile Orgerie , Jean-Baptiste Blanc-Rouchossé 

UPDATE INTERVAL VIOLATION PROBABILITY IN ENERGY HARVESTING WIRELESS 
SENSOR NETWORKS .................................................................................................................................... 320 

Amina Hentati , Wael Jaafar , Jean-François Frigon , Wessam Ajib 

DETOURING SKIP GRAPH: A STRUCTURED OVERLAY UTILIZING DETOUR ROUTES ................ 326 
Takeshi Kaneko , Ryohei Banno , Kazuyuki Shudo , Yusuke Aoki , Kota Abe , Yuuichi 
Teranishi 

TRINARYMC: MONTE CARLO BASED ANCHORLESS RELATIVE POSITIONING FOR 
INDOOR POSITIONING ................................................................................................................................ 333 

Steven M. Hernandez , Eyuphan Bulut 

RSS-BASED DETECTION OF DRONES IN THE PRESENCE OF RF INTERFERERS ............................ 339 
Priyanka Sinha , Yavuz Yapici , Ismail Güvenç , Esma Turgut , M. Cenk Gursoy 



OPTIMAL BATTERY CYCLING MANAGEMENT FOR SMART GRID OPERATED MOBILE 
NETWORK ...................................................................................................................................................... 345 

Wael Labidi , Tijani Chahed , Salah Eddine Elayoubi 

A FRAMEWORK FOR PREDICTING HAPTIC FEEDBACK IN NEEDLE INSERTION IN 5G 
REMOTE ROBOTIC SURGERY .................................................................................................................... 352 

Francis Boabang , Roch Glitho , Halima Elbiaze , Fatna Belqami , Omar Alfandi 

UAV PATH PLANNING FOR DATA FERRYING WITH COMMUNICATION CONSTRAINTS ............ 358 
Jose Joseph , Mohammadreza Radmanesh , Mohammad Nazmus Sadat , Rui Dai , Manish 
Kumar 

MOTH- MOBILITY-INDUCED OUTAGES IN THZ: A BEYOND 5G (B5G) APPLICATION ................. 367 
Rohit Singh , Douglas Sicker , Kazi Mohammed Saidul Huq 

A GREEN IOT NODE INCORPORATING TRANSIENT COMPUTING, APPROXIMATE 
COMPUTING AND ENERGY/DATA PREDICTION ................................................................................... 376 

Sikandar Zulqarnain Khan , Rashiduddin Kakar , Muhammad Mahtab Alam , Yannick Le 
Moullec , Haris Pervaiz 

THOMPSON SAMPLING-BASED HETEROGENEOUS NETWORK SELECTION 
CONSIDERING STOCHASTIC GEOMETRY ANALYSIS .......................................................................... 382 

Wangdong Deng , Shotaro Kamiya , Koji Yamamoto , Takayuki Nishio , Masahiro Morikura 

SIMULTANEOUS WIRELESS INFORMATION AND POWER TRANSFER IN UAV-
ASSISTED CELLULAR IOT NETWORKS ................................................................................................... 388 

Xueyuan Wang , M. Cenk Gursoy , Ismail Guvenc 

CONTEXT-AWARE TRUST ESTIMATION FOR REALTIME CROWDSENSING SERVICES 
IN VEHICULAR EDGE NETWORKS ........................................................................................................... 394 

Hongmin Yang , Jin-Hee Cho , Heesuk Son , Dongman Lee 

DISTRIBUTED SCHEDULING FOR TIME-CRITICAL TASKS IN A TWO-LAYER 
VEHICULAR FOG COMPUTING ARCHITECTURE .................................................................................. 400 

Yi Zhou , Kai Liu , Xincao Xu , Songtao Guo , Zhou Wu , Victor Lee , Sang Son 

FAST SESSION RESUMPTION IN DTLS FOR MOBILE COMMUNICATIONS ...................................... 407 
Gyordan Caminati , Sara Kiade , Gabriele D'Angelo , Stefano Ferretti , Vittorio Ghini 

A DISTRIBUTED LEDGER BASED INFRASTRUCTURE FOR SMART TRANSPORTATION 
SYSTEM AND SOCIAL GOOD ..................................................................................................................... 413 

Mirko Zichichi , Stefano Ferretti , Gabriele D'Angelo 

TECHNETIUM: ATOMIC PREDICATES AND MODEL DRIVEN DEVELOPMENT TO 
VERIFY SECURITY NETWORK POLICIES ................................................................................................ 419 

Davide Berardi , Franco Callegati , Andrea Melis , Marco Prandini 

WHERE TO GO NEXT?: A REALISTIC EVALUATION OF AI-ASSISTED MOBILITY 
PREDICTORS FOR HETNETS ...................................................................................................................... 425 

Marvin Manalastas , Hasan Farooq , Syed Muhammad Asad Zaidi , Ali Imran 

BER MEASUREMENT FOR TRANSMISSION PATTERN DESIGN OF ITS IMAGE SENSOR 
COMMUNICATION USING DMD PROJECTOR ......................................................................................... 431 

Tomoya Arisue , Takaya Yamazato , Hiraku Okada , Toshiaki Fujii , Masayuki Kinoshita , 
Koii Kamakura , Shintaro Arai , Tomohiro Yendo 



PERVASIVE GAMES AS WEB-APPLICATIONS: A CASE STUDY BASED ON A LASER 
GAME .............................................................................................................................................................. 437 

Giovanni Delnevo , Diego Pergolini , Luca Passeri , Silvia Mirri 

TOWARDS THE QUEST FOR 5G NETWORK SLICING ............................................................................ 443 
Farouk Messaoudi , Philippe Bertin , Adlen Ksentini 

OPTIMAL POWER ALLOCATION AND SIGNAL PHASE SELECTION IN NOMA 
WIRELESS RELAY NETWORKS ................................................................................................................. 450 

Yen-Chun Liu , Rung-Hung Gau 

SECRECY IMPROVEMENT OF COGNITIVE RELAY NETWORKS USING MODULATION 
DIVERSITY ..................................................................................................................................................... 456 

Muhammad Ajmal Khan , Firas Hassan 

BOOST YOUR COTS IEEE 802.15.4 NETWORK WITH INTER-SLOT INTERFERENCE 
CANCELLATION FOR INDUSTRIAL IOT .................................................................................................. 462 

H. Murat Gürsu , Hansini Vijayaraghavan , Wolfgang Kellerer 

NOVEL ADAPTIVE DATA COLLECTION BASED ON A CONFIDENCE INDEX IN SDN ................... 468 
Kokouvi Benoit Nougnanke , Yann Labit 

DON'T GO THERE: A ZERO-PERMISSION GEOFENCING APP TO ALLEVIATE 
GAMBLING DISORDERS ............................................................................................................................. 474 

Roberto Coral , Flavio Esposito , Jeremiah Weinstock 

IMPACT OF HARDWARE IMPAIRMENTS ON COGNITIVE SATELLITE-TERRESTRIAL 
RELAYING WITH A DIRECT LINK ............................................................................................................. 480 

Vibhum Singh , Sourabh Solanki , Prabhat K. Upadhyay , Daniel B. Da Costa , Jules M. 
Moualeu 

PEX: PRIVACY-PRESERVED, MULTI-TIER EXCHANGE FRAMEWORK FOR CROSS 
PLATFORM VIRTUAL ASSETS TRADING ................................................................................................ 486 

Akkarit Sangpetch , Orathai Sangpetch 

DELAY IMPACTS ON EEG-BASED DETERMINATION OF THE HUMAN VISUAL 
INTERFACE QOE FOR VIRTUAL AND AUGMENTED REALITIES ....................................................... 490 

Patrick Seeling , Frank Fitzek 

GAME THEORETIC APPROACH APPLIED IN CYBERSECURITY INFORMATION 
EXCHANGE FRAMEWORK ......................................................................................................................... 496 

Ankita Thakkar , Shahriar Badsha , Shamik Sengupta 

LOAD BALANCING IN CELLULAR NETWORKS: A REINFORCEMENT LEARNING 
APPROACH ..................................................................................................................................................... 503 

Kareem Attiah , Karim Banawan , Ayman Gaber , Ayman Elezabi , Karim Seddik , Yasser 
Gadallah , Kareem Abdullah 

A VISUAL IMMERSIVE PARTICIPATORY PLATFORM TO FOSTER DIALOGUE 
BETWEEN LOCALS AND TOURISTS ......................................................................................................... 509 

José Candido , Valentina Nisi , Catia Prandi , Nuno Nunes 

THROUGHPUT ANALYSIS FOR WIRELESS MULTI-HOP NETWORKS WITH 
SYNCHRONOUS FULL-DUPLEX MAC ...................................................................................................... 515 

Yosuke Yumen , Shota Sakakura , Kosuke Sanada , Hiroyuki Hatano , Kazuo Mori 



OPPORTUNISTIC SELECTION OF VEHICULAR DATA BROKERS AS RELAY NODES TO 
THE CLOUD ................................................................................................................................................... 522 

Shadha Tabatabai , Ihab Mohammed , Ala Al-Fuqaha , Junaid Qadir 

STABILIZATION OF MULTI-HOP ROUTING CONSTRUCTION IN WI-SUN FAN SYSTEMS ............ 528 
Daiki Hotta , Ryota Okumura , Keiichi Mizutani , Hiroshi Harada 

SPECTRUM MISUSE DETECTION IN COOPERATIVE WIRELESS NETWORKS ................................. 534 
Debarun Das , J. Stepanie Rose , Taieb Znati , Pedro Bustamante , Martin Weiss , Marcela 
M. Gomez 

ENTERPRISE SECURITY WITH ADAPTIVE ENSEMBLE LEARNING ON COOPERATION 
AND INTERACTION PATTERNS ................................................................................................................ 540 

Kyle Quintal , Burak Kantarci , Melike Erol-Kantarci , Andrew Malton , Andrew Walenstein 

CYVI: VISUALIZATION OF CYBER-ATTACK AND DEFENSE EFFECTS IN 
GEOGRAPHICALLY REFERENCED NETWORKS .................................................................................... 547 

Eric Muhati , Danda B. Rawat , Moses Garuba , Laurent Njilla 

CONGESTION WINDOW SCALING METHOD FOR INTER-PROTOCOL FAIRNESS OF BBR............ 551 
Yeong-Jun Song , Geon-Hwan Kim , You-Ze Cho 

INNOVATIVE ATMEGA8 MICROCONTROLER STATIC AUTHENTICATION BASED ON 
SRAM PUF ...................................................................................................................................................... 555 

Pascal Urien 

FACTOR DISCRIMINATION OF SCANNING FAILURE AND DELAY FOR EFFICIENT 
NETWORK SCANNING OF IOT WIRELESS EQUIPMENT....................................................................... 557 

Babatunde Ojetunde , Naoto Egashira , Takuya Kurihara , Kazuto Yano , Yoshinori Suzuki 

A STUDY ON INNOVATION IN UNIVERSITY EDUCATION: FOCUSING ON 5G MOBILE 
COMMUNICATION ....................................................................................................................................... 559 

Junghwan Lee , Dongwook Kim 

IOT SENSOR NETWORK POWERED BY SEDIMENT MICROBIAL FUEL CELL ................................. 563 
Masato Niwa , Zhenni Pan , Shigeru Shimamoto 

UPPER BOUND ON LORA SMART METERING UPLINK RATE ............................................................. 568 
Christopher Paolini , Hrishikesh Adigal , Mahasweta Sarkar 

ON FAIRNESS ISSUE OF ABR AND TCP ALGORITHMS IN VIDEO STREAMING .............................. 572 
Tomotaka Matsumoto , Koki Goto , Miki Yamamoto 

ECU COUNTERFEIT MITIGATION USING HOLISTIC APPROACH IN MODERN 
AUTOMOTIVE ECHO SYSTEM ................................................................................................................... 574 

Mostafa El-Said 

HARDWARE ROOT OF TRUST FOR IOT SECURITY IN SMART HOME SYSTEMS ........................... 576 
Samah Mansour , Adrian Lauf 

CACHE POLICY BASED ON POPULARITY DYNAMICS OF YOUTUBE VIDEO CONTENT .............. 578 
Koki Nagata , Noriaki Kamiyama , Miki Yamamoto 

OUTAGE PROBABILITY-BASED ADAPTIVE GUARD BAND ALLOCATION FOR MIXED 
NUMEROLOGY .............................................................................................................................................. 582 

Eungkuk Nam , Taehyun Kim , Joosung Park , Kitaek Bae 



LEVERAGING MOBILE EDGE COMPUTING TO IMPROVE VEHICULAR 
COMMUNICATIONS ..................................................................................................................................... 586 

Nina Slamnik-Kriještorac , Henrique Cesar Carvalho De Resende , Carlos Donato , Steven 
Latré , Roberto Riggio , Johann Marquez-Barja 

EMERGING INTERACTIVE APPLICATIONS OVER QUIC ...................................................................... 590 
Armir Bujari , Claudio E. Palazzi , Giacomo Quadrio , Daniele Ronzani 

ANALYTICAL FORMULAS FOR THE ERGODIC CAPACITY IN ASSOCIATION OF RRHS 
IN CLOUD RADIO ACCESS NETWORKS .................................................................................................. 594 

Ayad N. Bihnam , Xian Liu , Bilal Al-Doori 

CONVERGENCE COMMUNICATION OVER HETEROGENEOUS MESH NETWORK FOR 
DISASTER AND UNDERSERVED AREAS ................................................................................................. 598 

Arul Mathi Maran Chandran , Maciej Zawodniok , Aaron Phillips 

EVALUATING THE PERFORMANCE OF NRENS IN DEPLOYING IOT IN AFRICA: THE 
CASE FOR TTN .............................................................................................................................................. 602 

Marco Zennaro , Cristel Pelsser , Franck Albinet , Pietro Manzoni 

ON-DEMAND, UNATTENDED AUTHENTICATION: A NOVEL ONLINE ACCESS MODEL 
WITHOUT CUMBERSOME LOGIN PROCEDURES .................................................................................. 606 

Manki Min 

RELIABLE THZ COMMUNICATIONS FOR OUTDOOR BASED APPLICATIONS- USE 
CASES AND METHODS ................................................................................................................................ 608 

Rohit Singh , Douglas Sicker 

DEPENDABLE SOURCE ROUTING SCHEME FOR MULTI-HOP NETWORKS BASED ON 
RECEIVER-INITIATED MAC PROTOCOL ................................................................................................. 612 

Ryota Okumura , Keiichi Mizutani , Hiroshi Harada 

A HOME AREA HETEROGENEOUS WIRELESS MANAGEMENT SCHEME BY WI-SUN 
FAN AND WI-FI SYSTEMS .......................................................................................................................... 616 

Kiyoshi Mizutani , Ryota Okumura , Keiichi Mizutani , Hiroshi Harada 

DRONE DETECTION VIA LOW COMPLEXITY ZADOFF-CHU SEQUENCE ROOT 
ESTIMATION .................................................................................................................................................. 620 

Chun Kin Au Yeung , Brandon F. Lo , Scott Torborg 

A SYBIL ATTACK DETECTION SCHEME BASED ON ADAS SENSORS FOR VEHICULAR 
NETWORKS .................................................................................................................................................... 624 

Kiho Lim , Tariqul Islam , Hyunbum Kim , Jingon Joung 

PERFORMANCE EVALUATION OF MACHINE LEARNING BASED CHANNEL 
SELECTION ALGORITHM IMPLEMENTED ON IOT SENSOR DEVICES IN COEXISTING 
IOT NETWORKS ............................................................................................................................................ 629 

So Hasegawa , Song-Ju Kim , Yozo Shoji , Mikio Hasegawa 

A QUANTUM ASSISTED SECURE CLIENT-CENTRIC POLYVALENT BLOCKCHAIN 
ARCHITECTURE FOR SMART CITIES ....................................................................................................... 634 

Chen-Fu Chiang , Saumendra Sengupta , Ali Tekeoglu , Jorge Novillo , Bruno 
Andriamanalimanana 

AN ENERGY-EFFICIENT COLLABORATIVE SCHEME FOR UAVS AND VANETS FOR 
DISSEMINATION OF REAL-TIME SURVEILLANCE DATA ON HIGHWAYS ...................................... 640 

Nouman Bashir , Saadi Boudjit 



EFFICIENT LOAD BALANCING TO SERVE HETEROGENEOUS REQUESTS IN 
CLUSTERED SYSTEMS USING KUBERNETES ........................................................................................ 646 

Amit Dua , Sahil Randive , Aditi Agarwal , Neeraj Kumar 

EFFECTIVE DISASTER RECOVERY FOR EDGE COMPUTING AGAINST LARGE-SCALE 
NATURAL DISASTERS ................................................................................................................................. 648 

Takuma Tsubaki , Ryota Ishibashi , Takeshi Kuwahara , Yoshikatsu Okazaki 

ENABLING BROADCAST-BASED OFFLOAD AND DISTRIBUTED CACHING FOR 
MOBILE SOCIAL NETWORKS .................................................................................................................... 650 

Vinay Kumar Shrivastava , Rohan Raj , Lalit Pathak 

FORESEEING SEMI-PERSISTENT SCHEDULING IN MODE-4 FOR 5G ENHANCED V2X 
COMMUNICATION ....................................................................................................................................... 652 

Puneeth Jubba Honnaiah , Nicola Maturo , Symeon Chatzinotas 

TOWARDS SECURE SMART PARKING SYSTEM USING BLOCKCHAIN TECHNOLOGY ................ 654 
Wesam Al Amiri , Mohamed Baza , Karim Banawan , Mohamed Mahmoud , Waleed Alasmary 
, Kemal Akkaya 

TEMPORAL MOBILE RELAY SELECTION FOR INFORMATION DISSEMINATION IN 
DISTRIBUTED WIRELESS NETWORKS .................................................................................................... 656 

Hakgyun Roh , Cheonyong Kim , Sangdae Kim , Kwansoo Jung , Sang-Ha Kim 

MOBILE VEHICULAR EDGE COMPUTING ARCHITECTURE USING RIDESHARE TAXIS 
AS A MOBILE EDGE SERVER ..................................................................................................................... 658 

Mohammed Laroui , Boubakr Nour , Hassine Moungla , Hossam Afifi , Moussa Ali Cherif 

A MACHINE LEARNING-BASED TECHNIQUE FOR THE CLASSIFICATION OF 
INDOOR/OUTDOOR CELLULAR NETWORK CLIENTS .......................................................................... 660 

Kareem Abdullah , Sara Attalla , Yasser Gadallah , Ayman Elezabi , Karim Seddik , Ayman 
Gaber , Dina Samak 

A STOCHASTIC THEORETICAL GAME APPROACH FOR RESOURCE ALLOCATION IN 
VEHICULAR FOG COMPUTING ................................................................................................................. 662 

Habtamu Mohammed Birhanie , Sidi-Mohammed Senouc , Mohammed Ayoub Messous , Amel 
Arfaoui , Ali Kies 

GREY WOLF OPTIMIZATION IN VANET TO MANAGE PLATOONING OF FUTURE 
AUTONOMOUS ELECTRICAL VEHICLES ................................................................................................ 664 

Floriano De Rango , Mauro Tropea , Pierfrancesco Raimondo , Amilcare Francesco 
Santamaria 

NOMA-BASED NETWORK CODING IN IOT NETWORKS WITH CORRELATED SOURCES ............. 666 
Nazli Ahmad Khan Beigi , Mohammad Reza Soleymani 

ON SELECTING CHANNEL PARAMETERS FOR PUBLIC SAFETY NETWORK 
APPLICATIONS IN LTE D2D COMMUNICATIONS .................................................................................. 668 

Siyuan Feng , Hyeong-Ah Choi , David Griffith , Richard Rouil 

SECURE PAIRWISE KEY SHARING USING GEOMETRIC GROUP KEY SHARING 
METHOD ......................................................................................................................................................... 674 

Shogo Ochiai , Keiichi Iwamura , Ahmad Akmal Aminuddin Mohd Kamal 

GENERATING IOT TRAFFIC IN SMART HOME ENVIRONMENT ......................................................... 676 
Hung Nguyen-An , Thomas Silverston , Taku Yamazaki , Takumi Miyoshi 



DETECTING MALWARE-INFECTED HOSTS USING TEMPLATES OF MULTIPLE HTTP 
REQUESTS ...................................................................................................................................................... 678 

Taiga Hokaguchi , Yuichi Ohsita , Toshiki Shibahara , Daiki Chiba , Mitsuaki Akiyama , 
Masayuki Murata 

A MAXIMUM CONCURRENT FLOW TECHNIQUE FOR OPTIMIZED DATA ROUTING IN 
IOT ARCHITECTURES .................................................................................................................................. 680 

Abou-Bakr Djaker , Bouabdellah Kechar , Hossam Afifi , Hassine Moungla 

A COOPERATIVE PHYSICAL LAYER SCENE-AWARENESS SCHEME FOR VISIBLE 
LIGHT COMMUNICATIONS ........................................................................................................................ 682 

Hamid Hosseinianfar , Maite Brandt-Pearce 

APPLICATION-ORIENTED OPTICAL TRANSMISSION CONTROL FOR 
COMPUTATIONALLY EFFICIENT EDGE COMPUTING ......................................................................... 684 

Takahiro Suzuki , Sang-Yuep Kim , Yushi Koyasako , Jun-Ichi Kani , Jun Terada 

IMPLEMENTATION AND ANALYSIS OF BLOCKCHAIN BASED DAPP FOR SECURE 
SHARING OF STUDENTS' CREDENTIALS ................................................................................................ 686 

Raaj Anand Mishra , Anshuman Kalla , Nimer Amol Singh , Madhusanka Liyanage 

TOWARDS PERFORMANCE IMPROVEMENT OF USER PLANE TRAFFIC IN WIRELESS 
SYSTEM: SECURITY ASPECTS ................................................................................................................... 688 

R. Rajavelsamy , Hilam Patel , A. V. Siva Naga Kumar 

LIGHTWEIGHT AUTHENTICATION SCHEME FOR INTERNET OF THINGS ...................................... 690 
Arie Haenel , Yoram Haddad , Zonghua Zhang 

NOVEL SYSTEM DESIGN FOR REDUCING COST AND POWER CONSUMPTION IN A 
MULTI-SIM USER EQUIPMENT .................................................................................................................. 692 

Kumud Sinha , Tushar Vrind , Lalit Pathak , Debabrata Das 

A REALISTIC APPROACH TO ENHANCE THE BATTERY PERFORMANCE OF DEVICE-
TO-DEVICE (D2D) RELAY UES ................................................................................................................... 694 

Anup Chaudhari , Jagadeesh Gandikota , Arijit Sen , Sunny Narayan 

A SEQUENTIAL WLAN CHANNEL SELECTION ADAPTIVE TO FACTORS OUTSIDE THE 
SYSTEM .......................................................................................................................................................... 696 

Kazuki Ohtsu , Shotaro Kamiya , Koji Yamamoto , Takayuki Nishio , Masahiro Morikura , 
Noriyasu Kato 

ON PERFORMANCE OF UNDERWATER WIRELESS OPTICAL COMMUNICATIONS 
UNDER TURBULENCE ................................................................................................................................. 698 

Shi Zhang , Li Zhang , Zhaocheng Wang , Jinguo Quan , Julian Cheng , Yuhan Dong 

A TASK PLACEMENT SYSTEM FOR FACE RECOGNITION APPLICATIONS IN EDGE 
COMPUTING .................................................................................................................................................. 700 

Hayata Satake , Ryotaro Tani , Hiroshi Shigeno 

EDGEMORE: IMPROVING RESOURCE ALLOCATION WITH MULTIPLE OPTIONS FROM 
TENANTS ........................................................................................................................................................ 706 

Andrea Araldo , Alessandro Di Stefano , Antonella Di Stefano 

SERVICE IDENTIFICATION BASED ON SNI ANALYSIS ........................................................................ 712 
Hiroaki Yamauchi , Akihiro Nakao , Masato Oguchi , Shu Yamamoto , Saneyasu Yamaguchi 



OTMS: A NOVEL RADAR-BASED MAPPING SYSTEM FOR AUTOMOTIVE 
APPLICATIONS .............................................................................................................................................. 718 

Justin Bode , Arslan Munir 

VEHICULAR FOG RESOURCE ALLOCATION SCHEME: A MULTI-OBJECTIVE 
OPTIMIZATION BASED APPROACH ......................................................................................................... 724 

Tesnim Mekki , Rihab Jmal , Lamia Chaari , Issam Jabri , Abderrezak Rachedi 

COMMUNICATION MECHANISMS FOR SERVICE-CENTRIC NETWORKING ................................... 730 
Mikael Gasparyan , Eryk Schiller , Ali Marandi , Torsten Braun 

REAL-TIME MOTION CONTROL METHOD USING MEASURED DELAY INFORMATION 
ON ACCESS EDGE COMPUTING ................................................................................................................ 738 

Yushi Koyasako , Takahiro Suzuki , Sang-Yuep Kim , Jun-Ichi Kani , Jun Terada 

POOLCOIN: TOWARD A DISTRIBUTED TRUST MODEL FOR MINERS' REPUTATION 
MANAGEMENT IN BLOCKCHAIN ............................................................................................................. 742 

Abdellah Kaci , Abderrezak Rachedi 

CACHE POISONING PREVENTION SCHEME IN 5G-ENABLED VEHICULAR NETWORKS: 
A TANGLE-BASED THEORETICAL PERSPECTIVE ................................................................................. 748 

Santosh Kumar Desai , Amit Dua , Neeraj Kumar , Ashok Kumar Das , Joel J. P. C. 
Rodrigues 

FAST REROUTE IN HYBRID SEGMENT ROUTING NETWORK ............................................................ 754 
Xiaoqian Li , Kwan L. Yeung 

IMPROVING INFORMATION DISSEMINATION IN VEHICULAR OPPORTUNISTIC 
NETWORKS .................................................................................................................................................... 760 

Leonardo Chancay-García , Jorge Herrera-Tapia , Pietro Manzoni , Enrique Hernández-
Orallo , Carlos Tavares Calafate , Juan-Carlos Cano 

MACHINE LEARNING-BASED MIMO ENABLING TECHNIQUES FOR ENERGY 
OPTIMIZATION IN CELLULAR NETWORKS ........................................................................................... 766 

Mariam Aboelwafa , Mohamed Zaki , Ayman Gaber , Karim Seddik , Yasser Gadallah , 
Ayman Elezabi 

CUTTLEFISH: A FLEXIBLE AND LIGHTWEIGHT MIDDLEWARE FOR COMBINING 
HETEROGENEOUS IOT DEVICES .............................................................................................................. 772 

Andreas Pamboris , Charalampos Kozis , Herodotos Herodotou 

WORK DATAFICATION AND DIGITAL WORK BEHAVIOR ANALYSIS AS A SOURCE OF 
SOCIAL GOOD ............................................................................................................................................... 778 

Fabiola Bertolotti , Tommaso Fabbri , Federica Mandreoli , Riccardo Martoglia , Anna 
Chiara Scapolan 

HARVESTING SOCIAL MEDIA SENTIMENTS FOR STOCK INDEX PREDICTION ............................. 784 
Mingwei Lim , Chai Kiat Yeo 

PUF-IPA: A PUF-BASED IDENTITY PRESERVING PROTOCOL FOR INTERNET OF 
THINGS AUTHENTICATION ....................................................................................................................... 788 

Mahmood Azhar Qureshi , Arslan Munir 

MACHINE LEARNING BASED VIDEO HOSTING SITE IDENTIFICATION METHOD FOR 
MVNO NETWORKS ....................................................................................................................................... 795 

Anan Sawabe , Tomoki Ito , Takanori Iwai 



IOT-MAAC: MULTIPLE ATTRIBUTE ACCESS CONTROL FOR IOT ENVIRONMENTS ..................... 799 
Ahmad Khalil , Nader Mbarek , Olivier Togni 

ACCELERATING SMART SPEAKER SERVICE WITH CONTENT PREFETCHING AND 
LOCAL CONTROL ......................................................................................................................................... 805 

Hyunsu Mun , Youngseok Lee 

A REINFORCEMENT LEARNING APPROACH TO HANDLE RADIO LINK FAILURE IN 
ELEVATOR SCENARIO ................................................................................................................................ 811 

Jyotirmoy Karjee , Rajan Garg , Vaishal Tijoriwala , Ashok Kumar Reddy Chavva 

AN EFFICIENT D2D HANDOVER MANAGEMENT SCHEME FOR SDN-BASED 5G 
NETWORKS .................................................................................................................................................... 817 

Kaouthar Ouali , Meriem Kassar , Thi Mai Trang Nguyen , Kaouthar Sethom , Brigitte 
Kervella 

SPLIT ANALYSIS AND FRONTHAUL DIMENSIONING IN 5G C-RAN TO GUARANTEE 
ULTRA LOW LATENCY ............................................................................................................................... 823 

Hadjer Touati , Hind Castel-Taleb , Badii Jouaber , Sara Akbarzadeh 

LOCATION-DEPENDENT TASK ASSIGNMENT FOR OPPORTUNISTIC MOBILE 
CROWDSENSING .......................................................................................................................................... 827 

Fatih Yucel , Eyuphan Bulut 

INTELLIGENT AND ADAPTIVE MACHINE LEARNING-BASED ALGORITHM FOR 
POWER SAVING IN MOBILE HOTSPOT .................................................................................................... 833 

Kavin Kumar Thangadorai , Raj Kumar Saranappa , Abdus Sarif Ahmed , Kumar Murugesan 
, Manbir Singh Soni , Radhika Mundra , Manjunath Neelappa Sataraddi , Srihari Sriram , 
Varun Singh , B Shashi Kumar , Mayuresh Madhukar Patil , Debabrata Das 

LOW COMPLEXITY DECODING OF DOWNLINK CHAOS NOMA SCHEME WITH 
PHYSICAL LAYER SECURITY .................................................................................................................... 839 

Yoshihiro Masuda , Eiji Okamoto , Tetsuya Yamamoto 

STATION-CENTRIC ACCESS POINT SELECTION METHOD FOR HETEROGENEOUS WI -
FI ENVIRONMENT ........................................................................................................................................ 845 

Shohei Arakaki , Daiki Nobayashi , Kazuya Tsukamoto 

REDUCING TRANSMISSION DELAY IN EDCA USING POLICY GRADIENT 
REINFORCEMENT LEARNING ................................................................................................................... 851 

Masao Shinzaki , Yusuke Koda , Koji Yamamoto , Takayuki Nishio , Masahiro Morikura 

ESAC: AN ENERGETIC SUSTAINABLE ADAPTIVE CLUSTERING PROTOCOL FOR 
HETEROGENOUS WIRELESS AD HOC NETWORKS (HANETS) ........................................................... 857 

Nahid Ebrahimi Majd , Michael McDermott 

ON BER OF FIXED-SCALE MIMO UNDERWATER WIRELESS OPTICAL 
COMMUNICATION SYSTEMS .................................................................................................................... 863 

Runing Xu , Yingjie Chen , Zixian Wei , Hongyan Fu , Julian Cheng , Yuhan Dong 

DISTRIBUTED WIRELESS NETWORK OPTIMIZATION WITH STOCHASTIC LOCAL 
SEARCH .......................................................................................................................................................... 869 

Tim Van Der Lee , Georgios Exarchakos , Sonia Heemstra De Groot 

EVALUATION OF CSL-BASED LOW POWER MAC PROTOCOL FOR WIRELESS SMART 
METERING NETWORKS .............................................................................................................................. 875 

Kai Samejima , Ryota Okumura , Keiichi Mizutani , Hiroshi Harada 



DEEP LEARNING DECODER FOR MIMO COMMUNICATIONS WITH IMPULSIVE NOISE .............. 881 
Oscar Delgado , Fabrice Labeau 

FIELD EXPERIMENTS OF 28 GHZ BAND 5G SYSTEM AT INDOOR TRAIN STATION 
PLATFORM ..................................................................................................................................................... 887 

Mayuko Okano , Yohei Hasegawa , Kenji Kanai , Bo Wei , Jiro Katton 

REAL-TIME CROP CLASSIFICATION USING EDGE COMPUTING AND DEEP LEARNING ............. 893 
Ming Der Yang , Hsin Hung Tseng , Yu Chun Hsu , Wei Chen Tseng 

ALLOYED PSEUDONYM CHANGE STRATEGY FOR LOCATION PRIVACY IN VANETS ................ 897 
Leila Benarous , Benamar Kadri , Saadi Boudjit 

LEARNING-BASED DOWNLINK USER SELECTION ALGORITHM FOR UAV-BS 
COMMUNICATION NETWORK .................................................................................................................. 903 

Chu-Peng Wu , Yun-Ruei Li , Jing-Ling Wang , Hsin-Piao Lin , Li-Chun Wang , Shiann-Shiun 
Jeng , Jen-Yeu Chen 

TRAINING TASK ALLOCATION IN FEDERATED EDGE LEARNING: A MATCHING-
THEORETIC APPROACH .............................................................................................................................. 908 

Jiawen Kang , Zehui Xiong , Dusit Niyato , Zhiguang Cao , Amir Leshem 

PRIORITY-AWARE SFC PROVISIONING IN FOG COMPUTING ............................................................ 914 
N. Siasi , A. Jaesim 

ON USING FLOW CLASSIFICATION TO OPTIMIZE TRAFFIC ROUTING IN SDN 
NETWORKS .................................................................................................................................................... 920 

Haythem Yahyaoui , Saifeddine Aidi , Mohamed Faten Zhani 

AN AUTHORIZED ACCESS ATTACK DETECTION METHOD FOR REALTIME 
INTRUSION DETECTION SYSTEM ............................................................................................................ 926 

Sungkwan Youm , Yong-Kab Kim , Kwang-Seong Shin , Eui-Jik Kim 

SPECTRUM REUSE AMONG AERIAL AND GROUND USERS IN MMWAVE CELLULAR 
NETWORKS IN URBAN SETTINGS ............................................................................................................ 932 

Simran Singh , Sri Latha Sunkara , Ismail Güvenç , Arupjyoti Bhuyan , Huaiyu Dai , Mihail 
L. Sichitiu 

SEAMLESS SERVICE MIGRATION FRAMEWORK FOR AUTONOMOUS DRIVING IN 
MOBILE EDGE CLOUD ................................................................................................................................ 938 

Tung V. Doan , Zhongyi Fan , Giang T. Nguyen , Dongho You , Alexander Kropp , Hani 
Salah , Frank H. P. Fitzek 

HIGH SECURITY BARE METAL BLUETOOTH BLOCKCHAIN PAYMENT TERMINAL 
FOR TRUSTED ETHEREUM TRANSACTION ............................................................................................ 940 

Pascal Urien 

QOS IMPROVEMENT OF VOIP OVER SDN ............................................................................................... 942 
Wen-Kang Jia , Yi-Yu Chou , Yaw-Chung Chen 

BLOCKCHAIN-POWERED SOFTWARE DEFINED NETWORK-ENABLED NETWORKING 
INFRASTRUCTURE FOR CLOUD MANAGEMENT .................................................................................. 948 

Praveen Fernando , Jin Wei 

COOPERATIVE DRONE POSITIONING MEASURING IN INTERNET-OF-DRONES ............................ 954 
Chao-Yang Lee 



NCSBENCH: REPRODUCIBLE BENCHMARKING PLATFORM FOR NETWORKED 
CONTROL SYSTEMS .................................................................................................................................... 957 

Samuele Zoppi , Onur Ayan , Fabio Molinari , Zenit Music , Sebastian Gallenmüller , Georg 
Carle , Wolfgang Kellerer 

A FACE RECOGNITION BASED SYSTEM TO ASSIST SENIORS IN MANAGING ACCESS 
TO THEIR HOME ........................................................................................................................................... 966 

Fabio Pittarello , Samuele Botter 

DISTRIBUTED DECISION FUSION WITH M -ARY SOURCE CODING ON SENSOR 
OBSERVATION AND UNCODED DATA TRANSMISSION ..................................................................... 972 

Victor W. Cheng , Tsang-Yi Wang , Hao Wang 

USING COALITIONAL GAME FOR BANDWIDTH-AWARE FAST FAILOVER IN 
DISTRIBUTED SDN ENVIRONMENT ......................................................................................................... 978 

Jia-Wei Li , Chun-Chien Teng , Ta-Wei Yang , Cheng-Fu Chou 

ARE CAPTCHAS PREVENTING ROBOTIC INTRUSION OR ACCESSIBILITY FOR 
IMPAIRED USERS?........................................................................................................................................ 984 

Rudy Berton , Ombretta Gaggi , Agnieszka Kolasinska , Claudio Enrico Palazzi , Giacomo 
Quadrio 

IMPROVING SECRECY PERFORMANCE OF LAND MOBILE SATELLITE SYSTEMS VIA 
A UAV FRIENDLY JAMMER ....................................................................................................................... 990 

Vinay Bankey , Prabhat K. Upadhyay 

TEMPORAL DIFFERENCE BASED ADAPTIVE OBJECT DETECTION (TODO) PLATFORM 
AT EDGE COMPUTING SYSTEM ................................................................................................................ 994 

Yousung Yang , Kug Han , Seongsoo Lee , Joohyung Lee 

WIRELESS SMART UBIQUITOUS NETWORK BY CSL-BASED LOW POWER MAC 
PROTOCOL ..................................................................................................................................................... 996 

Kai Samejima , Ryota Okumura , Keiichi Mizutani , Hiroshi Harada 

SMART GRIDS FOR SMARTER CITIES ..................................................................................................... 998 
Riccardo Bonetto , Ilya Sychev , Oleksandr Zhdanenko , Abdelrahman Abdelkader , Frank H. 
P. Fitzek 

KNOW YOUR CUSTOMER: OPENING A NEW BANK ACCOUNT ONLINE USING UAAF .............. 1000 
Romain Laborde , Arnaud Oglaza , Samer Wazan , François Barrère , Abdelmalek Benzekri , 
David W. Chadwick , Rémi Venant 

NETWORK MANAGEMENT - EDGE AND CLOUD COMPUTING: THE SLICENET CASE ............... 1002 
Maria Barros Weiss , Anastasius Gavras , Pablo Salva-Garcia , Jose M. Alcaraz-Calero , Qi 
Wang 

PROTOTYPE IMPLEMENTATION OF MULTI-HOP COMMUNICATION SCHEME AMONG 
SMARTPHONES BASED ON BLE COMMUNICATION .......................................................................... 1008 

Toru Yoshizaki , Yuki Yamada , Shinya Sugiura , Katsuhiro Naito 

ALMAWHERE 2.0: A PERVASIVE SYSTEM TO FACILITATE INDOOR WAYFINDING .................. 1010 
Giovanni Delnevo , Giacomo Mambelli , Vincenzo Rubano , Catia Prandi , Silvia Mirri 

DO CONVERSATIONAL INTERFACES KILL WEB ACCESSIBILITY? ................................................ 1014 
Marco Furini , Silvia Mirri , Manuela Montangero , Catia Prandi 



MULTI-AP MULTI-LINK AGGREGATION FOR HIGH DATA RATE REAL-TIME 
APPLICATIONS ............................................................................................................................................ 1020 

Yoshihisa Kondo , Hiroyuki Yomo , Hiroyuki Yokoyama 

AN UAV-BASED INCENTIVE MECHANISM FOR CROWDSENSING WITH BUDGET 
CONSTRAINTS ............................................................................................................................................ 1022 

Luis G. Jaimes , Juan M. Calderon 

PROOF-OF-CONCEPT OF UNCOMPRESSED 4K VIDEO TRANSMISSION FROM DRONE 
THROUGH MMWAVE ................................................................................................................................ 1028 

Yoshitaka Takaku , Yohei Kaieda , Tao Yu , Kei Sakaguchi 

NON-INVASIVE BLOOD GLUCOSE MEASUREMENT BASED ON MID-INFRARED 
SPECTROSCOPY .......................................................................................................................................... 1034 

Yang Chen , Jiang Liu , Zhenni Pan , Shigeru Shimamoto 

PROPOSAL OF SERVICE FRAMEWORK FOR INFORMATION SHARING BASED ON 
DELAY TOLERANT NETWORKS ............................................................................................................. 1039 

Shinya Sugiura , Yuki Yamada , Toru Yoshizaki , Katsuhiro Naitot 

AIRQ: A SMART IOT PLATFORM FOR AIR QUALITY MONITORING ............................................... 1041 
Vishal Choudhary , Jun Hao Teh , Victoria Beltran , Hock Beng Lim 

PROSIGN+ A CLOUD-BASED PLATFORM SUPPORTING INCLUSIVENESS IN PUBLIC 
COMMUNICATION ..................................................................................................................................... 1043 

Pietro Battistoni , Monica Sebillo , Marianna Di Gregorio , Giuliana Vitiello , Marco 
Romano 

NCSBENCH DEMO: REPRODUCIBLE BENCHMARKING PLATFORM FOR NETWORKED 
CONTROL SYSTEMS .................................................................................................................................. 1048 

Samuele Zoppi , Onur Ayan , Fabio Molinari , Zenit Music , Sebastian Gallenmüller , 
Georg Carle , Wolfgang Kellerer 

Author Index 




