2018 Fourth Underwater
Communications and
Networking Conference

(UComms 2018)

Lerici, Italy
28 — 30 August 2018

I E E E IEEE Catalog Number: CFP18A97-POD
° ISBN: 978-1-5386-6443-8



Copyright © 2018 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: CFP18A97-POD
ISBN (Print-On-Demand): 978-1-5386-6443-8
ISBN (Online): 978-1-5386-6442-1

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

.com



TABLE OF CONTENTS

MODEL-BASED DATA-DRIVEN LEARNING ALGORITHM FOR TUNING AN UNDERWATER

ACOUSTIC LINK Lottt et e sttt e e e st e e e st e e e e st e e e e e bt e e e sabe e e e teseeeabeeeaabeeeabeeeeesbbeeesbeeeeaaseeeeaabeeeebaeeeassneens 1
P. Anjangi, M. Chitre

ON THE FEASIBILITY OF VIDEO STREAMING THROUGH UNDERWATER ACOUSTIC

I 11 S TSRS 6
F. Campagnaro, R. Francescon, D. Tronchin, M. Zorzi
IMPACT OF PERSISTENT BUBBLES ON UNDERWATER ACOUSTIC COMMUNICATION.........ccoevvevrenen. 11

G. Chua, M. Chitre, G. Deane

MAKING THE MOST OF FIELD DATA TO SUPPORT UNDERWATER ACOUSTIC

COMMUNICATIONS RED ..ottt sttt sttt e st e et ess e e be e e ree e s bt e sn b e e beeerteesneeanbeenteeenbeennbeenees 16
G. Deane, J. Preisig, A. C. Singer

THE SEANET PROJECT: TOWARD A PROGRAMMABLE INTERNET OF UNDERWATER

LI i 1L SRR 21
E. Demirors, J. Shi, A. Duong, N. Dave, R. Guida, B. Herrera, F. Pop, Guofeng Chen, C. Casella, S. Tadayon, M.
Rinaldi, S. Basagni, M. Stojanovic, T. Melodia

COMMUNICATION OPERATIONS AT THEMO: THE TEXAS A&M - UNIVERSITY OF HAIFA

- EASTERN MEDITERRANEAN OBSERVATORY ..ottt sttt st see et st snee e nneesnteenteesnnaenneeanees 26
R. Diamant, S. Dahan, I. Mardix

FIELD EXPERIMENTS WITH A DUAL-FREQUENCY-BAND UNDERWATER ACOUSTIC

LI L YA T SRS 31
H. Dol, M. Colin, P. van Walree, R. Otnes

A CROSS-STACK QOS ROUTING APPROACH FOR UNDERWATER ACOUSTIC SENSOR

NETWORKS. ...ttt bbbt bbbt b b e bkt b e b b€ E b e s b e b e e b bt A b e bttt e bt bt e ke bt b e et e b e bt b e 36
L. E. Emokpae, Zhigiang Liu, G. F. Edelmann, M. Younis
FLYING ACOUSTIC MODEM: RESULTS AND FUTURE CONCEPTS OF OPERATION.......ccccoviiiiiiiicicin 41

J. Galante, P. S. Dias, M. Ribeiro, H. Jain, P. B. Sujit, J. B. De Sousa

AN ACOUSTICALLY POWERED BATTERY-LESS INTERNET OF UNDERWATER THINGS

PLATFORM ..ottt ettt oottt e e et et e e ebeee e e tte e e sabeeeeabeeeeeateeeesabeeeaabeeeeasbeeeesabeeeabasaeassseeesabesesntesesseens 45
R. Guida, E. Demirors, N. Dave, J. Rodowicz, T. Melodia

A STUDY OF MODULATION FORMATS FOR THE BLUE RAY UNDERWATER OPTICAL

E. A. Herji, P. Andre, J. Gomes, P. Gois, A. Pascoal

PHASE ESTIMATION ERROR OF A PSK UNDERWATER ACOUSTIC SIGNAL IN PRESENCE

OF MULTIPATH AND VOLUME SCATTERING. ...ttt ettt et e st e s etae e e e aae e e anaaaeanns 55
K. Kebkal, O. Kebkal, A. Mashoshin, V. Kebkal, S. Yakovlev

PRAGMATIC PERFORMANCE OPTIMIZATION OF A MULTICHANNEL DFE SYSTEM FOR

A WIDEBAND 100 KBPS: 1-KM SUBSEA ACOUSTIC MODEM .....ccouiiiiiii ettt 60
J. Kusuma, A. Jarrot, A. Gelman, A. Croux, G. Choi

BELIEF PROPAGATION BASED MULTI-AUV COOPERATIVE LOCALIZATION IN ANCHOR-

FREE ENVIRONMENTS . ...ttt ekt h bbbt h bbbt bttt b e bbbt b et 64
Yichen Li, Yiyin Wang, Xinping Guan
DETECTING OSDM SIGNALS IN SPARSE CHANNELS AND SNAPPING SHRIMP NOISE...........cccooviviiininn. 69

A. Mahmood, M. Chitre

USE OF MULTI-SPECTRAL HIGH REPETITION RATE LED SYSTEMS FOR HIGH

BANDWIDTH UNDERWATER OPTICAL COMMUNICATIONS, AND COMMUNICATIONS TO

SURFACE AND AERIAL SYSTEMS ...ttt st e et st e e te e et e e satesnbeesteeeaeesateeteesnneesneeans 74
P. A. McGillivary, V. Chirayath, J.Baghdady

UNSYNCHRONIZED DUAL-HOP SCHEDULING FOR PRACTICAL DATA GATHERING IN

UNDERWATER SENSOR NETWORKS ...ttt bttt an e 79
N. Morozs, P. Mitchell, Y. Zakharov

SELF-SYNCHRONIZATION OF MULTIPLE VEHICLES USING AMBIENT IMPULSIVE NOISE .................... 84
P. Naughton, T. Salam, P. Tueller, P. Roux, C. Schurgers, R. Kastner, J. Jaffe, P. Roberts

DFLOOD NETWORK PROTOCOL OVER COMMERCIAL MODEMS ..ot 89

R. Otnes, J. Locke, A. Komulainen, S. Blouin, D. Clark, H. Austad , J. Eastwood

SCINTILLATIONS OF RGB LASER BEAMS IN WEAK TEMPERATURE AND SALINITY-

INDUCED OCEANIC TURBULENCQ E .......cooi ittt sttt e ba st e e be e saa e s beesaae e nbeesnbeebeennnas 94
H. M. Oubei, O. Alkhazragi, Xiaobin Sun, M.-S. Alouini, T. K. Ng, B. S. Ooi



INTEGRATED COMUNICATION NETWORK FOR UNDERWATER APPLICATIONS: THE

SWARIMS APPROACH ... oottt sttt ettt e st et et e s e e sseeamte e st ee e seeanee e seeeseeenReeante e seeeneeeaneeenseeanaeenseenneeenees 98
F. Pacini, K. Kebkal, B. Schipperijn, G. Paoli, J. Bastot, O. Kebkal, C. Monteiro, V. Kebkal, V. Sucasas
A MODEM DESIGN FOR UNDERWATER ACOUSTIC NETWORKING IN THE HIGH NORTH ................... 103

K. Pelekanakis, D. Green, Y. Fountzoulas, R. Petroccia, S. Fioravanti, J. Alves, S. Blouin

AN ADAPTIVE CROSS-LAYER ROUTING PROTOCOL FOR UNDERWATER ACOUSTIC

N1l AT @ T 24 S TSRS RPPUPPRIOt 108
R. Petroccia, K. Pelekanakis, J. Alves, S. Fioravanti, S. Blouin, S. Pecknold

Q-LEARNING BASED ADAPTIVE CHANNEL SELECTION FOR UNDERWATER SENSOR

NETWWORKS . ...ttt ettt e e ettt e e e etteeesbeeeeeteeeeesbeeeesabeeeabeaeeasseeeesabeeeateseeessbeeeaabeeeassaaeassseeesnbeeesnbasaanes 113
A. Pottier, P. D. Mitchell, F.-X. Socheleau, C. Laot

COLLABORATIVE HYBRID ARQ FOR CDMA-BASED RELIABLE UNDERWATER

ACOUSTIC COMMUNICATIONS ..ottt s et s et e st e e ste e st e e be e e sbe e s baeeabeeabeeesbeesateeabeearaeesbeesareenres 118
M. Rahmati, D. Pompili, R. Petroccia

EXPERIMENTAL EVALUATION OF UPLINK UNDERWATER ACOUSTIC

COMMUNICATIONS IN VERY HIGH FREQUENCY MASSIVE MIMO SYSTEM.......ccccooviiiiiiieicee e 123
J. Rudander, P. Orten, P. Van Walree, T. Husgy

ENERGY-EFFICIENT WIRELESS ANALOG SENSING FOR PERSISTENT UNDERWATER

ENVIRONMENTAL MONITORING.......oootte ittt ete e sttt e et e e e etb e e e s abae e s eabeeesbaeasatbseesssbeeesnbeeesasbaeeanees 128
V. Sadhu, S. Devaraj, D. Pompili

NETSIM: A REALTIME VIRTUAL OCEAN HARDWARE-IN-THE-LOOP ACOUSTIC MODEM

NETWORK SIMULATOR ..ottt ste et s ettt e ste e a1t e e abe e e st e e sbeesabeeabeeesaeesaseeabeesteeebeesabeenbeessneesaeesnreenres 133
T. Schneider, H. Schmidt

LASER BASED UNDERWATER COMMUNICATION EXPERIMENTS IN THE BALTIC SEA......cccccocvveenee. 138
T. Scholz

UNDERWATER ACOUSTIC COMMUNICATIONS FOR SUBMARINES - A SONAR

COMPANY S PERSPECTIVE ..ottt ettt ettt ettt e s bt e s e tt e e e e e ab e e e s abae e e etbae e e sbbeeesabaeesabbaeeesabeeesnbeeeeasreeeas 141

F. Schulz, T. Wiegand

INTERPRETING DIFFERENT FEATURES OF SHALLOW WATER ACOUSTIC CHANNELS

USING BRAID MANIFOLDS ..otttk b etk b bbbt b e bt bbb e st nns 146
A. S. Gupta, R. McCarthy

MODELING THE PERFORMANCE OF OPTICAL MODEMS IN THE DESERT UNDERWATER

NETWORK SIMULATOR ...ttt b e b e s e b e e ab e s b e e s e e b e e ae e ab e e he e bt e sb e nbeeseeebeenbesbeenneabeannas 151
A. Signori, F. Campagnaro, M. Zorzi

PARAMETER-FREE NETWORK LOCALIZATION FOR MOBILE VEHICLES BY LEARNING

FROM DA T A ettt b ettt b e st e ekt 1t e bt e R b e e bt e s e e ekt e Rt e A b e e b8 e b e eh b e A bt e bt oAbt eR b e eb e e h e e e bt e nb e s b e e s b ekt enb e s b e e be e beanran 156
C. Soares, J. Gomes

EXPLOITATION OF SPATIAL COHERENCE FOR REDUCING THE COMPLEXITY OF

ACOUSTIC OFDM SYSTEMS ...ttt b bbbt b bbb et b e bt bbb e esn b 161
A. Tadayon, M. Stojanovic

AMBIGUITIES IN UNDERWATER ACOUSTIC COMMUNICATIONS TERMINOLOGY AND

MEASUREMENT PROCEDURES ........ooi ittt ettt e e st e e e e bt e e e e bt e e e sabeeesbeaeeebteeesabeeeabaeaaanes 165
P. Van Walree, D. Green, R. Otnes
LOW-COMPLEXITY UAC MODEM AND DATA PACKET STRUCTURE........coce ettt 169

Y. Zakharov, Y. Fei, P. Mitchell, N. Morozs, B. Henson, L. Shen, T. Tozer
Author Index





