2019 International Conference
on Localization and GNSS
(ICL-GNSS 2019)

Nuremberg, Germany
4-6 June 2019

I E E E IEEE Catalog Number: CFP1993N-POD
° ISBN: 978-1-7281-2446-9



Copyright © 2019 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: CFP1993N-POD
ISBN (Print-On-Demand): 978-1-7281-2446-9
ISBN (Online): 978-1-7281-2445-2
ISSN: 2325-0747

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

DATA FROM GNSS-BASED PASSIVE RADAR TO SUPPORT FLOOD MONITORING

(O] N I L0 N TP 1
Rayan Imam ; Marco Pini ; Gianluca Marucco ; Fabrizio Dominici ; Fabio Dovis

ON THE EFFECTIVE LENGTH OF CHANNEL IMPULSE RESPONSES IN UWB SINGLE

Y N[O (0] I L N I 74N I 1 LSS 8
Sven Ole Schmidt ; Marco Cimdins ; Horst Hellbriick

LOCATION-BASED BEAMFORMING ARCHITECTURE FOR EFFICIENT FARMING

APPLICATIONS WITH DRONES ... oooiiiiitiiee sttt st st et sbe e et e e st s b e et s be e s e sb e e aesbe e b e nae e e 14
Wenbo Wang ; Niloofar Okati ; Islam Tanash ; Taneli Riihonen ; Elena-Simona Lohan

V2X BASED PROBABILISTIC COOPERATIVE POSITION ESTIMATION APPLYING GNSS

DOUBLE DIFFERENGCES ... .ottt ettt st et e sa e et e e se e e be e am b e et e e steenbeeanbeeabeeesteesnbeenbeennne s 20
Paul Schwarzbach ; Paula Tauscher ; Albrecht Michler ; Oliver Michler

LOCALIZATION OF DISCRETE MOBILE SCATTERERS IN VEHICULAR ENVIRONMENTS

USING DELAY ESTIMATES. ... ettt ettt sttt et e e st e e be e st e e te e sat e e teeasee e seeanb e e teeesteesaseanteeataeeaeesnseenseeaneees 26
Martin Schmidhammer ; Christian Gentner ; Benjamin Siebler

DISCRETE POSITIONING USING UWB CHANNEL IMPULSE RESPONSES AND MACHINE

LEARNING . ..ottt ettt sttt e bbbk e b e s bt e e bt e R b e SR e o1 4e e b e e st e A b e o1 b e ek e es e e bt e s b e b e e R b e e b e e s e e e ke et e n b e e R e e beane s 32
Maximilian Stahlke ; Sebastian Kram ; Thorbjoern Mumme ; Jochen Seitz

AN ARCHITECTURE FOR INDOOR LOCATION-AIDED SERVICES BASED ON

COLLABORATIVE INDUSTRIAL ROBOTIC PLATFORMS.......ooi ittt 38
Octavian Arsene ; Corina Postelnicu ; Wenbo Wang ; Elena Simona Lohan ; Dumitru lulian Nastac
ON THE PRECISION OF COMMON INDIVIDUAL OR HYBRID POSITIONING SYSTEMS........cccccoovevvevrnee 44

Marco Gunia ; Yibo Lu ; Niko Joram ; Frank Ellinger
IN-LAB VALIDATION OF JAMMER DETECTION AND DIRECTION FINDING ALGORITHMS

FOR GINSS .ttt h kbt bkt b b b e b st h e b h b€ E b e st e b e b b e e b e btttk b R et 50
Ruben Morales Ferre ; Philipp Richter ; Alberto De La Fuente ; Elena Simona Lohan
VULNERABILITY ANALYSIS OF GPS RECEIVER SOFTWARE ..ottt 56

G. Mori Gonzalez ; I. Petrunin ; R. Zbikowski ; K. Voutsis ; R. Verdeguer Moreno
COMPARATIVE PERFORMANCE STUDY OF LINEAR AND GAUSSIAN KERNEL SVM

IMPLEMENTATIONS FOR PHASE SCINTILLATION DETECTION ..ottt 62
Caner Savas ; Fabio Dovis
METHODS FOR LONG-TERM GNSS CLOCK OFFSET PREDICTION .....ccoiiiiiiiieeciee et 68

Jaakko Pihlajasalo ; Helena Leppékoski ; Saara Kuismanen ; Simo Ali-Ldytty ; Robert Piché
SECURE ENVIRONMENTAL MONITORING FOR INDUSTRIAL INTERNET OF THINGS:

FROM FRAMEWORK TO LIVE IMPLEMENTATION ..ot 74
Sergey Bezzateev ; Natalia Voloshina ; Konstantin Zhidanov ; Aleksandr Ometov
BLIND SPOOFING DETECTION USING A MULTI-ANTENNA SNAPSHOT RECEIVER ........cccoooiiiiiiiin 79

J. Rossouw Van Der Merwe ; Alexander Riigamer ; Alejandro Fernandez-Dans Goicoechea ; Wolfgang Felber

PERFORMANCE COMPARISON OF FLL ADAPTIVE NOTCH FILTERS TO COUNTER GNSS

NN 1Y 1 L S USUSUPI 86
Micaela Troglia Gamba ; Emanuela Falletti

STRIKE3-CASE STUDY FOR STANDARDIZED TESTING OF TIMING-GRADE GNSS

RECEIVERS AGAINST REAL-WORLD INTERFERENCE THREATS .....oioi e 92
Amin Hashemi ; Sarang Thombre ; N. Giorgia Ferrara ; M. Zahidul ; H. Bhuiyan ; Michael Pattinson

USE AND VALIDATION OF SUPERVISED MACHINE LEARNING APPROACH FOR

DETECTION OF GNSS SIGNAL SPOOFING. ..ottt ettt sttt se s se et esaa st e snae e saesnaaesneesneeesseesnseensesanes 100
Silvio Semanjski ; Alain Muls ; Ivana Semanjski ; Wim De Wilde

Author Index





