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An Integrated RTK/INS/Solid-State LiDAR Method for Large-Scale Vehicle Navigation in High-Mobility Scenarios
Jiahui Liu, Cheng Chi, Yingchao Xiao, Xin Zhang and Xingqun Zhan

1942 - 1952

Neural City Maps: A Case for 3D Urban Environment Representations Based on Radiance Fields
Mira Partha, Shubh Gupta, Grace Gao Best Presentation Peer Reviewed

1953 - 1973

GNSS/INS Positioning in Dense Urban Environment with Adaptive Choice of Process Noise Covariance Based on
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2855 - 2869

Time Delay of Arrival Based Orbit Determination of Geosynchronous Signals of Opportunity
Siddharth S. Subramanyam, James L. Garrison, Patrick Smith, Yu Zhang, C.K. Shum
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Time-Differenced Carrier Phase Based Integrity Monitoring for Urban Air Mobility Using 3D City Model
Hojoon Jeong, Chandon Kee, Junsesol Song

2977 - 2989

Hopular-Based GNSS Signal Reception Classification Method for LOS/NLOS Detection in Urban Environments
Zelin Zhou, Dennis Stefanakis, Baoyu Liu, Hongzhou Yang Peer Reviewed

2990 - 3004

Robust Wavelet Variance-Based Stochastic Analysis of Instantaneous Code Phase-Based Oscillator Instability
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Fully Reconfigurable Lab-Scale Testbed for Assistance of New Satellite Navigation System Developments
Young-Jin Song, ByungHyun Choi, Subin Lee, Jong-Hoon Won

3447 - 3457

In-Situ Calibration of Antenna Arrays for Improved Spatial Signal Processing Using In-Space GNSS Signals
Tobias Bamberg, Michael Meurer, Lothar Kurz, Andriy Konovaltsev Peer Reviewed

3458 - 3469

Galileo-SDR-SIM: An Open-Source Tool for Generating Galileo Satellite Signals
Harshad Sathaye, Maryam Motallebighomi, Aanjhan Ranganathan

3470 - 3480

Development of Kalman Filter-Based Software Receiver for QZSS L6 and Galileo E6-B Signals
Cheng-Wei Wang, Shau-Shiun Jan

3481 - 3487

Evaluation of the Actual Performance of PPP in Urban Areas Using Pocket SDR
Tomohiro Ozeki, Nobuaki Kubo, Taro Suzuki, Takuji Ebinuma, Tomoji Takasu Peer Reviewed

3488 - 3498

Analysis of Correlation Loss for MBOC Signals
Divyang Arora, Pravin Patidar Peer Reviewed

3499 - 3512

Dynamic Carrier Tap Selection (DyCaTS): A Novel Approach for GPS M-code Pull-in
Ryan S. Cassel, Lawrence Elentukh, Shawn D. Miller Peer Reviewed

3513 - 3526

High Order DPLL for High Order Doppler Dynamics Tracking
Sébastien Roche Peer Reviewed

3527 - 3539

F3: Lunar Positioning, Navigation, and Timing 1

NavCube3-mini Lunar GNSS Receiver
Munther A. Hassouneh, Darren Midkiff, Luke M.B. Winternitz, Samuel R. Price, Luke Thomas, David Hatke, Tyler Lee, William
Bamford, Jason W. Mitchell

3540 - 3548

Multi-Sensor Fusion for Improved Navigation in Lunar Landing Missions
Giuseppe Tomasicchio, Luca Andolfi, Marco Brancati, Arsenio Maria Di Donna, Simone Giannattasio, Roberto Del Prete, Luca

3549 - 3576



Ostrogovich, Alfredo Renga, Michele Grassi, Michele Ceresoli, Michelle Lavagna Peer Reviewed

LunaNet Position, Navigation, and Timing Services and Signals, Enabling the Future of Lunar Exploration
Pietro Giordano, Richard Swinden, Cheryl Gramling, Juan Crenshaw, Javier Ventura-Traveset

3577 - 3588

Lunar South Pole Region Navigation Using Lunar Navigation Satellite System
Masaya Murata, Kyohei Akiyama, Naoki Satoh Peer Reviewed

3589 - 3596

Early Artemis Surface Navigation: Challenges, Approaches, and Opportunities
Evan Anzalone, Lemuel Carpenter, Cheryl Gramling, Laurie Mann, Thomas Moody

3597 - 3611

Development of a Lunar Surface Navigation Pseudolite Testbed
Brodie Wallace, Scott Palo, Penina Axelrad, John Marino, Nicholas Rainville, Ryan Kingsbury, Julia DiTomas, Mazen Shihabi,
Dennis Ogbe

3612 - 3630

Using Spacecraft Data to Investigate Navigating Cis-Lunar Space
Faith Cornish, Kirsten Strandjord

3631 - 3646

Satellite Ephemeris Approximation Methods to Support Lunar Positioning, Navigation, and Timing Services
Marta Cortinovis, Keidai Iiyama, Grace Gao Best Presentation Peer Reviewed

3647 - 3663

Identifying the Technical and Economic Challenges of Position, Navigation, and Timing (PNT) in a Lunar Environment
Danielle R. Mortensen, Sarah Withee

3664 - 3676

Analysis of PNT Algorithms and Related Performance for Lunar Navigation Service Users
Filippo Rodriguez, Alessio Martinelli, Luca Spazzacampagna, Carlo Albanese, Giovanni B. Palmerini, Marco Sabatini

3677 - 3697

Performance Analysis of an Extended Lunar Radio Navigation System
Cosimo Stallo, Mattia Carosi, Laura De Leo, Daniele Musacchio, Martina Cappa, Henno Boomkamp Peer Reviewed

3698 - 3708

F4a: GNSS Robustness to Vulnerabilities 1

Multi-Circular Ring CRPA with Robust GNSS Performance for Civil Applications
Chris Bartone, Bradford W. Parkinson, Tom Stansell

3709 - 3730

Enhancements Enabled by Multi-Element Antennas for GPS Anti-jamming Capabilities in Civil Applications
Bradford W, Parkinson, Chris Bartone

3731 - 3743

Hybrid Autoencoder for Interference Detection in Raw GNSS Observations
Karin Mascher, Stefan Laller, Philipp Berglez Peer Reviewed

3744 - 3758

A Satellite-Based Two-Way Ranging Protocol for GNSS Positioning Authentication and Time Transfer
Federica Rozzi, Luca Canzian, Oscar Pozzobon, Ryan Jamal, Marc Espinasse, Nicola Laurenti, Gianluca Caparra

Peer Reviewed

3759 - 3773

FGI-OSNMA: An Open Source Implementation of Galileo’s Open Service Navigation Message Authentication
Toni Hammarberg, José M. Vallet García, Jarno N. Alanko, M. Zahidul H. Bhuiyan Peer Reviewed

3774 - 3785

GNSS Spoofing Detection and Exclusion by Decomposition of Complex Cross Ambiguity Function (DCCAF) with INS
Aiding
Sahil Ahmed, Samer Khanafseh, Boris Pervan

3786 - 3801

Blind Spoofer Detection and Mitigation using an Array of Spatially Distributed Subarrays
Marius Brachvogel, Michael Niestroj, Can Özmaden, Tobias Bamberg, Michael Meurer

3802 - 3814

Fault-Robust GPS Spoofing Mitigation with Expectation-Maximization
3815 - 3828



Ashwin Vivek Kanhere, Grace Gao Best Presentation

Testing a Coherent Software Defined Radio Platform for Detection of Angle of Arrival of RF Signals
Lucca Trapani, Fred Taylor, Evan Gattis, Yh Chen, Sherman Lo, Todd, Walter, Dennis Akos Peer Reviewed

3829 - 3836

Advantages of a Robust Multi-Antenna GNSS Receiver in UAV Flight Jamming Scenarios
Philipp Rudnik, Lothar Kurz, Andreas Winterstein, Manuel Cuntz

3837 - 3848

Multi-Frequency, Multi-Constellation INS-Assisted GNSS for Improved Navigation Under Jamming Conditions
Abdelsatar Elmezayen, Haidy Elghamrawy, Malek Karaim, Aboelmagd Noureldin Peer Reviewed

3849 - 3860

On the Parameterization of Single Pole Adaptive Notch Filter Against Wide Range of Linear Chirp Interference
Syed Ali Kazim, Juliette Marais, Nourdine Aït Tmazirte Peer Reviewed

3861 - 3877

A Navigation Signals Monitoring, Analysis and Recording Tool: Application to Real-Time Interference Detection and
Classification
Iman Ebrahimi Mehr, Alex Minetto, Fabio Dovis Peer Reviewed

3878 - 3887

A Modified Sparse Bayesian Learning Method for High-Accuracy DOA Estimation with TCN Under Array Imperfection
Yi Jin, Di He, Longwei Tian, Wenxian Yu, Shuang Wei, Fusheng Zhu, Zhuoling Xiao Peer Reviewed

3888 - 3896

Novel Replay Attacks Against Galileo Open Service Navigation Message Authentication
Haiyang Wang, Yuanyu Zhang, Yulong Shen, Jinxiao Zhu, Yin Chen, Xiaohong Jiang

3897 - 3907

F4b: Atmospheric Effects on GNSS

Residual Error Model to Bound Unmodeled Tropospheric Delays for Terrestrial Navigation Systems for Very Low
Elevation Angles
Shrivathsan Narayanan Best Presentation Student Paper Award Peer Reviewed

3908 - 3922

Connections Between Gravity Waves, the Polar Vortex and Traveling Ionospheric Disturbances
Sevag Derghazarian, Larisa Goncharenko, V. Lynn Harvey, Shun-Rong Zhang, Anthea Coster, C. E. Randall, Grace Kwon

3923 - 3932

Ionospheric Irregularities Signature Correlation on ROT Variation for Earthquake Detection and Epicenter Estimation:
Case Study of Tohoku (2011) & Turkey-Syria (2023) Earthquakes
Minhyoung Cho, Jeonghyeon Yun, Byungwoon Park

3933 - 3940

Ionosphere TEC Observation Over Ocean Using Single-Frequency Wideband GNSS Signal Reflectometry
Yang Wang

3941 - 3946

Comparative Study of the Equatorial Plasma Bubbles using VHF Radar Images and Spatial ROTI Maps at Low-Latitude
Region
Napat Tongkasem, Lin M.M. Myint, Pornchai Supnithi, Kornyanat Hozumi, Michi Nishioka Peer Reviewed

3947 - 3954

Effects of Equatorial Plasma Bubbles Over Real-Time Kinematic Positioning in Low-Latitude Region
Phyo C. Thu, Pornchai Supnithi, Lin Min Min Myint, Jirapoom Budtho, Susumu Saito Peer Reviewed

3955 - 3962

Modeling the Interference of Ionospheric Irregularities on GNSS Signals Using Discrete Markov Chains
Paulo R. P. Silva, Marcelo G. S. Bruno, Alison O. Moraes Peer Reviewed

3963 - 3971

Analysis of an Ionospheric Free Vector Tracking GNSS Software Defined Radio
C. Anderson Givhan, Scott M. Martin

3972 - 3981

Comparison of Global TEC Prediction Performance with two Deep Learning Frameworks
Kunlin Yang, Yang Liu

3982 - 4001



Comparison of Ionospheric Responses in America Induced by Different Geomagnetic Storms in 2015
Yang Liu, Kunlin Yang

4002 - 4015

F5a: Lunar Positioning, Navigation, and Timing 2

Autonomous Lunar Orbit Determination in Support of a Lunar Positioning System
John R. Bowman, Mark L. Psiaki Best Presentation

4016 - 4028

High Performance Orbit Determination and Time Synchronization for Lunar Radio Navigation Systems
Luciano Iess, Mauro Di Benedetto, Giovanni Boscagli, Paolo Racioppa, Andrea Sesta, Fabrizio De Marchi, Paolo Cappuccio,
Daniele Durante, Serena Molly, Michael K. Plumaris, Pasquale Tartaglia, Fabrizio Santi, Agnes Fienga GéoAzur, Nicola Linty,
Krzysztof Sosnica, Jacopo Belfi, Pietro Giordano, Richard Swinden, Javier Ventura-Traveset Peer Reviewed

4029 - 4050

Navigation Performance of Low Lunar Orbit Satellites Using a Lunar Radio Navigation Satellite System
Serena Molli, Pasquale Tartaglia, Yoann Audet, Andrea Sesta, Michael Plumaris, Floor Melman, Richard Swinden, Pietro
Giordano, Javier Ventura-Traveset

4051 - 4083

Improving the Performance of Lunar Satellite Navigation Systems by Exploiting Inter-Satellite Distance Information
Gherghe Sirbu, Mauro Leonardi, Cosimo Stallo, Mattia Carosi Peer Reviewed

4084 - 4098

A Strategy for Initial Orbit Determination of Lunar Navigation Satellite Based on Range and Doppler Measurements
Sungik Kim, Byungwoon Park

4099 - 4109

F5c: GNSS Robustness to Vulnerabilities 2

Identifying Car Key Fobs as a Cause of Interference at GNSS Frequencies
Sandeep Jada, John Bowman, Mark Psiaki, Steven Langel, Mathieu Joerger Best Presentation Peer Reviewed

4110 - 4120

Real Time Detection and Estimation of GNSS Interference Affected Region Using ADS-B Data and Bayesian Modeling
Zixi Liu, Juan Blanch, Sherman Lo, Yu-Hsuan Chen, Todd Walter Peer Reviewed

4121 - 4129

Preliminary Analysis of GNSS Radio Frequency Interference Events Detected in Canada and Impacts on GNSS Based
Applications
Anurag Raghuvanshi, Sunil Bisnath, Jason Bond Peer Reviewed

4130 - 4144

Discrete Mathematical Model for GNSS Interference Detection Using ADS-B Quality Parameters
Jakub Steiner, Ivan Nagy Peer Reviewed

4145 - 4152

Jamming and Spoofing Impact on GNSS Signals for Railway Applications
Roman Ehrler, Andreas Wenz, Stefan Baumann, Paulo Mendes, Nikolas Dütsch, Alice Martin, Christian Hinterstocker

Peer Reviewed

4153 - 4167

Civil Aviation GNSS Interference Detection and Location Based on Genetic Algorithm Using ADS-B Data
Jinqi Li, Hongxia Wang, Zhiqiang Dan, Jiahao Xu, Zhipeng Wang, Yanbo Zhu Peer Reviewed

4168 - 4182

Jammer on the Horizon: A Robust Method for GPS Jammer Localization Using ADS-B Data
Matthias Schäfer, Steve Sõeruer, Taavi Kippak, Erkki Sadrak

4183 - 4196

The Evolving GNSS RFI Threat Space
Aiden Morrison, Nadezda Sokolova, Anja Diez Peer Reviewed

4197 - 4208




