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Jiahui Liu, Cheng Chi, Yingchao Xiao, Xin Zhang and Xingqun Zhan

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

GNSSI/INS Positioning in Dense Urban Environment with Adaptive Choice of Process Noise Covariance Based on
Satellite Geometry
Yoji Takayama, Takateru Urakubo, Hisashi Tamaki Peer Reviewed

Indoor Mapping_Structure Based on Cloud Platform for Seamless and Effective Indoor Localization
Taehun Kim, Beomju Shin, Chung G. Kang, Donghyun Shin, Changsoo Yu, Hankyeol Kyung, Taikjin Lee

RSS Signal Modeling-Based Rapid and Accurate Fingerprinting Database Construction of Indoor Localization
Technology
Jung Ho Lee, Taehun Kim, Yongsu Cho, Ju-il Jeon, Kyeong-soo Han, Taikjin Lee

Neural Network-Based Multipath Mitigation Method for Precise Indoor Positioning
Min-Ji Kim, Ki-Hyun Kim, Changdon Kee, O-Jong Kim

Positioning_ in the GNSS Signal Disconnection Area Based on Multiple Pseudolites
Daehyun Kim, Sihwa Song, Jinsang Hwang

D5: Navigation Using Environmental Features

ME4VIO: Manifold Encapsulation for Visual Inertial Odometry with Application to Vehicle Navigation in Urban
Environments
Shaza Kaoud Abdelaziz, Sidney Givigi, Mohamed Elhabiby, Aboelmagd Noureldin

Observability Analysis and Performance Evaluation for a Graph-Based GNSS—Visual-Inertial Odometry on Matrix Lie

Groups
Shu-Hua Tsao Student Paper Award  Peer Reviewed
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Performance Evaluation of Image-Aided Navigation with Deep-Learning Features
Luca Morelli, Fabio Menna, Alfonso Vitti, Fabio Remondino, Charles Toth

Tightly Integrated Smartphone GNSS and Visual odometry for Enhanced Urban Pedestrian Positioning
Yang Jiang, Yan Zhang, Zhitao Lyu, Shuai Guo, Yang Gao Peer Reviewed

Neural City Maps for GNSS NLOS Prediction
Daniel Neamati, Shubh Gupta, Mira Partha, Grace Gao Best Presentation  Peer Reviewed

Trusted Inertial Terrain-Aided Navigation (TITAN)
Tucker Haydon, Todd E. Humphreys

Tightly Integrated Map Based Train Localization
Andreas Wenz, Sebastian Ohrendorf-Weiss Peer Reviewed

Ephemeris Error Modeling in Opportunistic LEO Satellite Tracking with Pseudorange and Doppler Measurements
Samer Hayek, Joe Saroufim, and Zaher M. Kassas Peer Reviewed

LiDAR Odometry with Pre-Filtering of Plane Feature Points
Hanyeol Lee, Jae Hyung Jung, Chan Gook Park Peer Reviewed

A Robust Localization Solution for an Uncrewed Ground Vehicle in Unstructured Outdoor GNSS-Denied Environments
W. Jacob Wagner, Isaac Blankenau, Maribel DeLaTorre, Amartya Purushottam, Ahmet Soylemezoglu Peer Reviewed

GNSS Measurement-Based Context Recognition for Vehicle Navigation Using Gated Recurrent Unit
Sheng Liu, Zhigiang Yao, Xuemeng Cao, Xiaowen Cai Peer Reviewed

D6: Robust Navigation Using Alternative Navigation Sensors and Solutions

Analysis of Concepts for Ultra Low Power Device Positioning Based on LEO Constellations
L. E. Aguado Bayon, M. Powe, K. Roll, B. Toz, A. Pérez Conesa

Concept and Benefits of a Technology-Agnostic Dynamic Alert Limit Framework for a VTOL Autoland System
Finn Hibner, Mario Gabel, Lukas Scholz, Ulf Bestmann Peer Reviewed

3D LiDAR Aided GNSS NLOS Correction with Direction of Arrival Estimation Using Doppler Measurements
Xikun Liu, Weisong Wen, Li-Ta Hsu

GNSS Satellite Fault Detection and Exclusion for Integrated GNSS/INS Systems
Birendra Kujur, Samer Khanafseh, Boris Pervan

Hybridization of Smartphone GNSS PPP/RTK with Native IMU in Realistic Driving Scenarios
Ding Yi and Sihan Yang Student Paper Award  Peer Reviewed

Integrity Assurance of LIRTK Using SS-RAIM Against Sensor Faults for UAV Applications
Noah Minchan Kim, Dongchan Min, Jiyun Lee Best Presentation  Peer Reviewed

GVIM: GNSS/Visual/IMU/Map Integration Via Sliding Window Factor Graph Optimization in Urban Canyons
Xiwei Bai and Li-Ta Hsu Peer Reviewed

Improving Accuracy and Algorithm Integrity for Train Localization in Harsh Urban Environments Using GNSS Time-
Difference Carrier-Phase Displacement and GNSS Map-Modulation with Inertial Navigation Over Hundreds of Hours of
Real-Life Data

Pierre d’Harcourt, Laurent Poletti, Jean-Baptiste Lacambre, Sophie Glevarec, Tim Barford
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Integrity Monitoring of GNSS with LEO Satellites to Reduce the Time to Alarm

Carlos Catalan Catalan, Luis Garcia Iglesias, Andrés Juez Mufioz, Eduardo Fernandez Matamalq, César Pisonero Berges,
Adrian Monreal Moreno, Mar Palils Gassio, Eric Arnal Fort, Maria D. Lainez Samper, Jon Bruno Alvarez, José Caro Ramén

Improving LEO Satellite Onboard SPP Orbits with Dynamic Models
Hang Su, Kan Wang, Xuhai Yang Peer Reviewed

Integer Ambiguity Resolution in Multi-Constellation GNSS for LEO Satellite POD
Kan Wang, Ahmed EI-Mowafy, Xuhai Yang Peer Reviewed

E1: Advanced Processing of Terrestrial Signals of Opportunity

Grid-based Hybrid 3DMA GNSS and Terrestrial Positioning
Paul Schwarzbach, Albrecht Michler, Oliver Michler Peer Reviewed

5G and Beyond: An EKF-Based Reconfigurable Intelligent Surface (RIS)-Aided Navigation Approach
Ali A. Abdallah and A. Lee Swindlehurst Peer Reviewed

Commercial Radio Phase Difference of Arrival (PDOA) for GNSS-Independent PNT
David W.A. Taylor Best Presentation

Joint Doppler and Azimuth DOA Tracking for Positioning with Iridium LEO Satellites
Shaghayegh Shahcheraghi, Forough Nasihati Gourabi, Mohammad Neinavaie, Zaher M. Kassas Peer Reviewed

Passive Single Satellite Geolocation of Ground-Based EMI Sources
Dan Shen, Genshe Chen, Khanh Pham Peer Reviewed

Centimeter-Level Carrier Phase Positioning with Asynchronous Ground-Based Positioning Systems
Xinchen Zhang, Tengfei Wang, Zheng Yao, Mingquan Lu, Yi Wang, Cheng Li

Experimental Performance of a Cellular LTE and GPS Vector Tracking Receiver
Samuel Morgan, J. Tanner Koza, Scott Martin Peer Reviewed

A Step Closer Towards 5G mmWave-Based Multipath Positioning in Dense Urban Environments
Qamar Bader, Sharief Saleh, Mohamed Elhabiby, Aboelmagd Noureldin Peer Reviewed

Precise LTE Transmitter Localization Using CRS Carrier Phase Tracking with an On-Board Atomic Clock and LTE
Double-Difference Observations
Muhammad Subhan Hameed, Markel Arizabaleta-Diez, Mathias Philips-Blum, Dominik Détterbéck, Thomas Pany

Multiple-Epoch Joint Localization and Synchronization in a 5G System
Lu Bai, Chao Sun, Andrew G. Dempster, Wenquan Feng, Yingzhe He Peer Reviewed

E2: High Precision and High Integrity Navigation

Precise Point Positioning Performance Assessment Setup for Galileo High Accuracy Service
Javier Miguez, Filipe Oliveira-Salgueiro, Dimitrios Psychas, Elena Galletti, Paolo Zoccarato, Daniel Blonski, Jose Antonio
Garcia-Molina

Galileo High Accuracy Service SDR Implementation
Carles Quilis Alfonso, Fred Taylor, Dennis M. Akos Peer Reviewed

Accelerated SF-PPP Convergence of BDS-3 B1 Band by Wideband Signal Observations
Yunhan Qi, Zheng Yao, Mingquan Lu Best Presentation ~ Peer Reviewed
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Real-Time Precise Orbit and Clock Errors Bounding for High Integrity PPP
Yingchao Xiao, Xingqun Zhan, Yawei Zhai Peer Reviewed

Python Toolkit for Open PPP/PPP-RTK Services
Rui Hirokawa, André Hauschild, Tim Everett

Mitigation of Receiver Biases to Derive lonospheric SSR Corrections for Multi-GNSS PPP-RTK Under High
lonospheric Activity
Paulo S. de Oliveira Jr., Jodo F. Galera Monico

Homogeneous Network-RTK Correction Residual Modeling Techniques for Improving the User Positioning
Performance
Yunho Cha, Cheolsoon Lim, Yebin Lee, Yongrae Jo, Byungwoon Park, Junesol Song

SS-RAIM Based Integrity Architecture for CDGNSS Systems Against Satellite Measurement Faults
Dongchan Min, Noah Minchan Kim, Junsoo Kim, Jiyun Lee, Sam Pullen Peer Reviewed

Receiver Bias Estimation Strategy in the Uncombined Triple-Frequency PPP-AR Model
Yichen Liu, Urs Hugentobler, Bingbing Duan, Nikolay Mikhaylov, Jeffrey Simon Peer Reviewed

The Galileo High Accuracy Service: Assessment of the Quality of Corrections and Preliminary PPP Performance
Camille Parra, Andreas Schiitz, Thomas Pany, Urs Hugentobler, Stefan Baumann Peer Reviewed

Prototyping Integrity Monitors for PPP Fault Detections
Yu-Fang Lai, Juan Blanch, Todd Walter, Erin Kahr, Edmond Leahy, Pedro Silva, Cameron Ellum Peer Reviewed

E3a: All-Source Intelligent PNT Methods

Improvements to GNSS Positioning_in Challenging Environments by 3DMA Lidar Informed Selective Satellites Usage
Russell Gilabert, Julian Gutierrez, Evan Dill Best Presentation

Seamless Navigation for Indoor-Outdoor Positioning Using GNSS-Aided UWB/WiFi/IMU System
Akpojoto Siemuri, Mahmoud Elsanhoury, Kannan Selvan, Petri Valisuo, Heidi Kuusniemi, Mohammed S. EImusrati

A Hybrid Deep Learning Approach for Robust Multi-Sensor GNSS/INS/VO Fusion in Urban Canyons
Patrick Geragersian, Ivan Petrunin, Weisi Guo, Raphael Grech

Android GNSS/INS Using Complementary Filter
Dong-Kyeong Lee, Evan Gattis, Dennis Akos, Jeonghyeon Yun, Byungwoon Park Peer Reviewed

Exploring the Benefits of Deep Learning-Based Sensors Error Estimation for Improved Attitude and Position Accuracy

Eslam Mounier, Paulo Ricardo Marques de Araujo, Mohamed Elhabiby, Michael Korenberg, Aboelmagd Noureldin
Peer Reviewed

E3b: High Precision GNSS Positioning in Challenging Environments

Resilient High Precision Positioning using RTK and Distributed GNSS Antenna Subarrays
Can Ozmaden, Marius Brachvogel, Tobias Bamberg, Michael Niestroj, Michael Meurer

All-Frequency GNSS PPP-RTK Using Observable-Specific Signal Biases for Urban Environments
Feng Wang, Kunlun Zhang Student Paper Award  Peer Reviewed

Towards GNSS Ambiguity Resolution for Smartphones in Realistic Environments: Characterization of Smartphone
Ambiguities with RTK, PPP, and PPP-RTK
Jiahuan Hu, Pan Li, Sunil Bisnath Peer Reviewed
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Testing the Galileo High Accuracy Service in Different Operational Scenarios
Luca Cucchi, Sophie Damy, Ciro Gioia, Beatrice Motella, Matteo Paonni Peer Reviewed

Analysis of Smartphone Based Dual Frequency RTK Performance Using RF Shielded Box
Bu-Gyeom Kim, Hyunwoo Park, Changdon Kee

Validation of Low-Cost RTK and PPK Solutions Assisted with Random Sample Consensus in a GNSS-Challenged

Environment
Zhen Zhu, Algasem Hindi, Cole Dickerson, Eric Vinande, Jason Pontious

Precise Positioning of Smartphones Using a Robust Adaptive Kalman Filter
Anurag Raghuvanshi, Sudha Vana, Sunil Bisnath Peer Reviewed

Differentiable Factor Graph Optimization with Intelligent Covariance Adaptation for Accurate Smartphone Positioning

Penghui Xu, Hoi-Fung Ng, Yihan Zhong, Guohao Zhang, Weisong Wen, Bo Yang, Li-Ta Hsu Best Presentation  Peer Reviewed

Map-Aided Particle Filter for Improved Multi-hypothesis Ambiguity Resolution
Rene Manzano-Islas, Kyle O’Keefe Peer Reviewed

Robust Regional lonospheric Augmentation Based on IRIM for PPP-RTK
Sijie Lyu, Yan Xiang, Wenxian Yu Peer Reviewed

E3c: LEO for Positioning, Navigation, and Timing

Signal Simulator for Starlink Ku-Band Downlink
Zacharias M. Komodromos, Wenkai Qin, Todd E. Humphreys

Tracking GNSS-like Signals Transmitted from LEO Satellites and Propagated Through lonospheric Plasma
Irregularities
Jiawei Xu, Y. Jade Morton, Dongyang Xu, Yu Jiao, Joanna Hinks Best Presentation ~ Peer Reviewed

Evaluation of Orbit Errors and Measurement Corrections in Differential Navigation with LEO Satellites
Joe Saroufim, Samer Hayek, and Zaher M. Kassas Peer Reviewed

An Agile, Portable Antenna System for LEO Megaconstellation-Based PNT
Wenkai Qin, Zacharias M. Komodromos, Todd E. Humphreys

Performance Analysis of LEO Multi-Constellation Aided GNSS Positioning Under Weak Signals Environments
Ya-Xun Yang, Shau-Shiun Jan

Custom GNSS Signal Simulator for LEO GNSS Augmentation System
Mohamed Abduljawad, Alina M. Hasbi, Jean-luc Issler Peer Reviewed

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

E4: GNSS Navigation in Challenging Environments

Extending 3DMA GNSS with Diffraction Features in Urban Areas: Feasibility Analysis and Preliminary Results
Guohao Zhang, Di Hai, Hoi-Fung Ng, Li-Ta Hsu Peer Reviewed

3D Mapping Aided GNSS Positioning Using Doppler Frequency for Urban Areas
Liyuan Zhang, Hoi-Fung Ng, Guohao Zhang, Li-Ta Hsu Peer Reviewed
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Experimental Investigation of GNSS Direct Position Estimation in Densely Urban Area
Sergio Vicenzo, Bing Xu, Abhijit Dey, Li-Ta Hsu Peer Reviewed

GNSS Multi-Frequency Combined Direct Position Estimation in the Urban Canyon Environment
Jihong Huang, Rong Yang, Xingqun Zhan Best Presentation

Effect of Signal Quantization on Robust Anti-jamming in Snapshot Receivers
Helena Calatrava, Adria Gusi-Amigd, Floor Melman, Pau Closas Peer Reviewed

Normalized Bandwidth Control Algorithm for Robust GNSS Adaptive Tracking
Ifiigo Cortés, Fabio Garzia, Natalia Conde, Elena Simona Lohan, Jari Nurmi, Wolfgang Felber

Improving Tracking Robustness Through Interference Using Pilot Signals with a Deeply Coupled Estimator
Logan Bednarz, Samer Khanafseh, Boris Pervan

Time-Differenced Carrier Phase Based Integrity Monitoring for Urban Air Mobility Using 3D City Model
Hojoon Jeong, Chandon Kee, Junsesol Song

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

Robust Wavelet Variance-Based Stochastic Analysis of Instantaneous Code Phase-Based Oscillator Instability
Chrysostomos Minaretzis, Yiran Luo, Stéphane Guerrier, Naser EI-Sheimy, Michael Sideris

A Solution Separation Algorithm for Velocity Estimation in Rail and Road Applications
Michele Brizzi, Alessandro Neri, Francesco Rispoli Peer Reviewed

Features Effectiveness Verification Using Machine-Learning-Based GNSS NLOS Signal Detection in Urban Canyon
Environment
Naishu Yin, Di He, Yan Xiang, Wenxian Yu, Fusheng Zhu, Zhuoling Xiao Peer Reviewed

GNSS Positioning Using Cost Function Regulated Multilateration and Graph Neural Networks
Amir Jalalirad, Davide Belli, Bence Major, Songwon Jee, Himanshu Shah, Will Morrison Peer Reviewed

E6: Sensor Network and Cooperative Navigation

Swarm Navigation Using Signals of Opportunity from Uncooperative LEO Satellites
Dawson Beatty, Mark L. Psiaki Best Presentation

Multi-Receiver Precise Baseline Determination: Coupled Baseline an Attitude Estimation with a Low-Cost Off-The-
Shelf GNSS Receiver
Marvin Bayram Stucke, Thomas Hobiger, Gregor Méller, Kevin Gutsche, Stefan Winkler Peer Reviewed

Intent- and Fault-based Trajectory Prediction for Cooperative Localization and Collision Avoidance in Swarms
Isabella Torres and Grace Gao

Towards Accurate Vehicle-to-Pedestrian Relative Positioning Aided by Inter-Frame and Inter-Agent GNSS
Measurement Collaboration Using Factor Graph Optimization for Smart Summon
Yihan Zhong, Weisong Wen, Li-Ta Hsu Peer Reviewed

Integrity Monitoring on Collaborative Navigation
Xiankun Wang, Charles Toth, Dorota Grejner-Brzezinska Peer Reviewed

LiDAR and UWB-Based Scalable Collaborative Positioning
Andrea Masiero, Charles Toth, Xiankun Wang, Fabio Remondino
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Analyzing the Impact of GNSS Spoofing on the Formation of Unmanned Vehicles Swarms
Aanjhan Ranganathan, Adam Belfki, Pau Closas

The Power of Many: Multi-User Collaborative Indoor Localization for Boosting Standalone User-Based Systems in
Different Scenarios
Ahmed Mansour, Wu Chen, Huan Luo, Duojie Weng Peer Reviewed

A Multi-Vehicle Cooperative Positioning Method Based on Factor Graph Optimization Using the Error Information of
Cooperators
Tongtong Wang, HongBo Zhao, Chen Zhuang, Shan Hu Peer Reviewed

F1: Remote Sensing, Timing, Space and Scientific Applications

Pulsar Timing for Clock Stability — Exploring an Autonomous and Resilient Approach to Timing Using Radio Pulsars
Joshua Critchley-Marrows, Xiaofeng Wu, Charleston Ambatali, Shinichi Nakasuka Peer Reviewed

Doppler Compensation for Optical Inter-Satellite and Satellite-to-Ground Frequency Transfer
Manuele Dassié, Gabriele Giorgi, Pablo Nahuel Dominguez, Ludwig Blimel, Christoph Gohle

Addressing Inaccurate Phase Center Offsets in Precise Orbit Determination for Agile Satellite Missions
Kevin Gutsche, Thomas Hobiger, Stefan Winkler Best Presentation  Peer Reviewed

Sensing Thermospheric Density Using COSMIC-2 Satellite GNSS Data
Jian Yao, Jan-Peter Weiss, Tzu-Wei Fang, Eric Sutton, and Tim Fuller-Rowell

Grazing-angle GNSS-R for the Determination of Tropospheric Delay and Water Vapor Content
Yang Wang

Improving GNSS-Based Tropospheric Delay Estimation for Airborne Quantum Gravimetry: First Results Using NWM
Forecasting
Francesco Darugna, Temmo Wibbena, Gerhard Wiibbena, Henning Albers, Jannes B. Wiibbena

A Stochastic Approach for Near Real-Time Estimation Using GNSS-Reflectometry
Kasidet Srisutha, Jihye Park

GNSS Reflectometry Correlation with Camera Images for Surface Type Determination
Seebany Datta-Barua, Roohollah Parvizi, Alison Banwell, Shahrukh Khan

Snapshot Tracking of GNSS Signals in Space: A Case Study at Lunar Distances
Andrea Nardin, Alex Minetto, Salvatore Guzzi, Fabio Dovis, Lauren Konitzer, Joel J. K. Parker Peer Reviewed

The Effect of the Ballistic Coefficient on Satellite Orbit Prediction
Madeline McDougal, Scott Martin, Kip Underwood

A GNSS-Based Technique to Investigate the Black-Out During Space Vehicles’ Re-Entry
Giovanni B. Palmerini, Prakriti Kapilavai

Validation Methods to Study the Consistency and Quality of Radio Occultation Electron Density Profiles: Application

to COSMIC
Gabriel O. Jerez, Manuel Hernandez-Pajares, Daniele B. M. Alves, Joao F. G. Monico

A Calibration Algorithm of Ultra-rapid Orbit Boundary Discontinuity based on Adaptive Orbital Arc Length
Lin Zhao, Xitie Lu, Hui Li, Renlong Wang, Ziheng Gao Peer Reviewed

3138 - 3147

3148 - 3161

3162 - 3174

3175 -3189

3190 - 3204

3205 - 3216

3217 - 3226

3227 - 3232

3233 - 3248

3249 - 3256

3257 - 3266

3267 - 3281

3282 - 3295

3296 - 3306

3307 - 3315

3316 - 3329



Water Vapor Retrieved from Ground-Based GNSS and its Applications in Lightning Weather in Hong Kong
Ting Ni, Hang Guo, Min Yu, Jian Xiong, Qun Tian, Longfei Lv, Sai Du Peer Reviewed

F2: Advanced Software and Hardware Technologies for GNSS Receivers

Future GNSS Acquisition Strategies and Algorithms
Anna Cismaru, Nicholas Spens, Dennis M. Akos

Bicomplex Kalman Filter Tracking for GNSS Meta-Signals
Daniele Borio, Melania Susi Peer Reviewed

Weiss-Weinstein Bound of Frequency Error Considering von Mises Distribution as Prior for Very Weak GNSS Signals
Xin Zhang, Xingqun Zhan, Jihong Huang, Jiahui Liu, Yingchao Xiao Peer Reviewed

A New GNSS Ambiguity Resolution Method Through Mixed Integer Programming
Hongmin Zhang, Weisong Wen, Li-Ta Hsu Peer Reviewed

Acquisition and Tracking of Starlink LEO Satellite Signals in Low SNR Regime
Haitham Kanj, Sharbel Kozhaya, and Zaher M. Kassas Best Presentation  Peer Reviewed

Configurable Multi-Band GNSS Receiver for Robust Handheld Devices
Santiago Urquijo, Fabio Garzia, Alexander Popugaev, Alexander Rigamer, Wolfgang Felber

Fully Reconfigurable Lab-Scale Testbed for Assistance of New Satellite Navigation System Developments
Young-Jin Song, ByungHyun Choi, Subin Lee, Jong-Hoon Won

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

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

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

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

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

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

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

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

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
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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

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

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

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

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

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

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

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

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

F4a: GNSS Robustness to Vulnerabilities 1

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

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

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

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

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

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

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

Fault-Robust GPS Spoofing Mitigation with Expectation-Maximization
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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

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

Multi-Frequency, Multi-Constellation INS-Assisted GNSS for Improved Navigation Under Jamming Conditions
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