Abstract Submission: Due October 16, 2026

Submit abstracts electronically via the ION Abstract Management
Portal, no later than October 16, 2026. To submit an abstract,
sign in at ion.org/abstracts. If you have not used the Abstract
Management Portal before, click “Create My Account. Click on the
PLANS conference and complete the form.

« Abstracts should describe objectives, anticipated or actual
results, conclusions, any key innovative steps and the
significance of your work.

« Authors will be notified of acceptance in late November and
provided with an electronic author’s kit with presentation and
publication guidelines. Papers will be circulated in the public
domain. Classified or ITAR restricted abstracts and papers will
not be accepted.

« Authors will be required to present in person at the conference;
no virtual presentation options will be made available.

+ All authors attending the meeting are required to pay
registration fees.

Final Manuscripts

Completed manuscripts must be uploaded to the ION’s Abstract
Management Portal (AMP) by February 1, 2027. Manuscripts will
be reviewed by independent referees and designated as a primary
or alternate paper in the on-site program based on peer review of
the full manuscripts. Manuscripts not received by February 1 are
subject to withdrawal from the program. Manuscripts will only

be peer reviewed one time. Authors will have the opportunity to
make corrections/revisions to manuscripts through April 23, 2027.
However, manuscripts not meeting peer review standards during
the first review are not re-reviewed for inclusion in the IEEE Xplore
proceedings.

To be included in the conference proceedings:

1. manuscripts must be uploaded into AMP by February 1, 2027;

2. the submitted manuscript must be representative of the
original abstract submitted;

3. the manuscript must meet the peer review requirements;

4. an author listed on the manuscript must present at the
conference and pay the conference registration fee;

5. the presenting author must attend the mandatory speakers’
breakfast the morning of their session.

PLANS manuscripts will be eligible for Best Paper Awards, including
the IEEE's Walter Fried Award, PLANS Student Award and the Best
Paper in Track Award. Papers will be posted on the PLANS website
for eligible conference registrants to view on a complimentary
basis until the electronic proceedings are circulated.

Tutorials: Monday, April 12

Pre-conference tutorials will be offered on Monday, April 12,

to provide in-depth learning of specific PNT-related disciplines
complementing the technical program. Tutorials will be taught in
person, in a classroom setting. Additional registration fees will be
required. Electronic notes will be provided to registered attendees
via the meeting website and a link will be provided for advance
download. Specific course offerings will be promoted on the
conference website in early 2027.

Registration Information

Full registration includes all technical sessions, conference meal
functions, events, and access to electronic proceedings. Registration
for tutorials will be additional. Individual registration benefits are non-
transferable.

Rates for attendees and presenters who are staying at the Hilton
Portland Downtown:

Registration Type By March 19 After March 19
IEEE/ION Member $1150 $1350
Non-member $1245 $1445
Student* $750 $850

*To be eligible for a student rate registration, attendees must be enrolled in full-time
course work at an accredited educational institution, and must send a current transcript
showing full-time enrollment to registration@ion.org. Student conference badges will
display the name of the university at which the student is enrolled.

Accommodations
Make your reservation online at ion.org/plans. Accommodations are
offered at the Hilton Portland Downtown, Portland, Oregon.

A block of rooms has been set aside for conference attendees at

the discounted rate of $199 per night for single/double occupancy;
rooms will be available until March 19, 2027, or until the block fills up,
whichever comes first. A limited number of government rate rooms

for qualified federal agencies are also available. Reservations made
after March 19 will be on a space-available basis and may not be at the
special conference rate. We strongly encourage you to make your hotel
reservations early.

Save $300 on your registration fees by staying at the conference hotel.
All attendees who stay at the Hilton Portland Downtown, and submit
their hotel confirmation number at the time of conference registration,
will receive a $300 discount when registering for the conference. Hotel
discounts will not be applied retroactively.

Exhibits

Exhibit space is still available. Booths are sold in 10" X 10" increments
and include one complimentary full-conference registration. For an
exhibitor prospectus, or more information, go to ion.org/plans.
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IEEE/ION PLANS 2027 SESSION TOPICS

TRACK B: Global Navigation Satellite Systems (GNSS)
Chair: Dr. Sandra Verhagen, Delft University of Technology

Invited Session: Presentations/papers for this session will be invited by session chairs.

TRACK A: Inertial Sensing and Technology
Chair: Dr. Andrey Soloviev, QuNav

TRACK C: Integrated and Opportunistic Navigation
Chair: Dr. Jiwon Seo, Yonsei University

TRACK D: Applications of Positioning Technologies
Chair: Dr. Ali Abdallah, Google

Advances in MEMS-Based Inertial Sensors and Integrated Navigation Systems
Advances in MEMS-based inertial sensors, inertial measurement units (IMUs), inertial navigation
systems (INS), and integrated navigation solutions. Topics include the development of low-cost,
lightweight, low-power, and high-performance MEMS inertial sensors; innovative sensor designs and
fabrication techniques; and methods for achieving reliable navigation in challenging operational envi-
ronments. Contributions in calibration, error modeling, compensation, estimation, and sensor-fusion
algorithms that address the unique characteristics and limitations of MEMS inertial sensors. Algorithms
and methods that solve unique challenges of integrating MEMS inertial sensors into assured and
resilient sensor-fusion PNT architectures. Methods for achieving reliable MEMS-based navigation in chal-
lenging operational environments, including artificial intelligence and machine learning approaches.
Chairs: Dr. Sergey Zotov, Emcore and Dr. Scott Martin, Auburn University

Inertial-Based Pedestrian Localization

Inertial-Based localization of pedestrians in GNSS available and GNSS-denied environments. IMU-sensor
based localization and fusion with GNSS, pseudolites, wireless systems like BLE, Wi-Fi, UNB, and 5G,
radars, cameras, and/or lidars. Applications include hybrid IMU pedestrian including localization, foot
mounted navigation, smartphone-based localization, and crowdsourced navigation.

Chairs: Dr. Charles Toth, The Ohio State University and Dr. Zhen Zhu, East Carolina University

Inertial Vehicle Navigation

New developments in inertial navigation for autonomous and highly automated ground vehicles,
uncrewed aircraft systems, marine vessels, and cooperative or swarm vehicle operations. Topics include
the application of consumer-grade, tactical-grade, navigation-grade, and strategic-grade inertial
sensors; innovative uses of inertial navigation to enable autonomous operation across diverse environ-
ments; and integration with motion constraints, sensor fusion, and autonomous control systems.
Applications include navigation in GNSS-degraded and GNSS-denied environments, collaborative and
multi-vehicle navigation, open-system architectures, and methods for navigation-system performance
evaluation, error modeling, calibration, and compensation.

Chairs: Dr. Timothy Needham, Ohio University and Kathleen Steadman, Auburn University

Innovations in Inertial Navigation Systems: Advanced Calibration and Precision

Timing Solutions

New developments in all grades of inertial navigation systems. Innovative designs, timing, and calibra-
tion techniques for IMUs, and inertial navigation systems. Precision time synchronization and time
transfer. Applications include fiber optic gyros; calibration techniques; measurement error modeling and
compensation; testing techniques; cold atom sensors; and low-power, high-performance MEMS, 0CX0
and atomic clocks. Topics of interest also include the integration of atomic clocks with inertial navigation
systems, precision holdover techniques, timing-aided navigation, resilient PNT architectures, autono-
mous navigation, and applications in aerospace, defense, autonomous vehicles, and space systems.
Chairs: Dr. Thejesh Bandi, University of Alabama and Dr. Marius Gheorghe, Ideal Aerosmith

Quantum Navigation Technologies and Applications

Development and application of quantum sensing technologies for GNSS-denied and GNSS-challenged
environments. Topics include novel quantum sensor designs and technologies, including atom interfer-
ometers, quantum accelerometers, quantum gyroscopes, magnetometers, gravimeters, and precision
timing devices, as well as the performance characterization of precision inertial navigation systems
enabled by quantum sensing. Contributions in estimation, filtering, and sensor-fusion techniques
designed to exploit the precision and unique characteristics of quantum sensors, including nonlinear
estimation, anomaly map matching, and integration with conventional navigation sensors. Applications
include proof-of-concept demonstrations, sensor evaluation and validation, navigation-system architec-
tures incorporating quantum sensing, and field testing in relevant environments.

Chairs: Dr. Khanh Pham, Air Force Research Lab and Dr. Pawel Michalak, Advanced Navigation

Resilient Inertial Navigation Systems and Alternative Sensors

Development of resilient positioning, navigation, and timing (PNT) systems for operation in contested,
denied, and degraded environments. Topics include system architectures, estimation, sensor-fusion and
integrity algorithms, and signal-processing techniques for detecting, mitigating, and eliminating the
effects of jamming, spoofing, and other intentional or unintentional sources of interference that degrade
PNT performance. Contributions are encouraged in resilient navigation and integrity monitoring, and
assured timing using IMUs, GNSS, and alternative signals and sensors, including LEO signals, vision,
lidars and radars, and the use of magnetic and gravitational anomaly maps. Applications include assured
PNT in environments where traditional GNSS-based positioning is unavailable, unreliable,

or actively contested.

Chairs: Dr. lvan Smolyakov, Swift Navigation and Dr. Juan Carlos Oliveros, Northrop Grumman

Multilayer GNSS for the Future

Global Navigation Satellite Systems have been evolving such that multi-constellation, multi-band GNSS is
now the standard. This invited session will discuss the transition to an even more multilayered system and
what that will bring in terms of increased performance and resilience. This includes extension of orbital
layers: MEO combined with LEO constellations, as well as GEO and quasi-zenith; addition and improvement
of security layers: authentication, resilience against and mitigation of intentional interference; expansion
of service layers: regional augmentation and correction services and niche markets, improved timing with
quantum technologies and optical links, innovative combinations of GNSS with sensors.

Chairs: Dr. Todd Humphreys, The University of Texas at Austin and Dr. Francesco Menzione,

European Commission

Integrity and Augmentation

Algorithm and requirement definition for accuracy, integrity, continuity and availability evaluation. Safety-
critical applications that make use of ABAS (e.g., ARAIM), GBAS, SBAS and other safety critical GNSS tech-
nologies. Architecture and requirement allocation for augmentation systems including PPP/RTK services
and LEO augmentation. Integrity of high accuracy GNSS algorithms. Nominal error modeling, classical and
frequency domain over-bounding. Threat modeling and multi-measurement fault detection and exclu-
sion. Instantaneous and sequential integrity risk bounding and protection level derivation. High-integrity
sensor fusion and integrity budget allocation for individual sensors including IMU, barometers, camera or
lidar. Integrity assessment of artificial intelligence algorithms. Integrity, continuity and availability of new
multi-constellation systems, including using LEOs. Integrity of PNT systems that augment and comple-
ment GNSS (radar, DME/VOR/TACAN, LDACS, eLORAN, R-Mode).

Chairs: Dr. Safoora Zaminpardaz, RMIT University and Dr. Jason Rife, Tufts University

Interference, Jamming, and Spoofing

Signal processing fundamentals of interference, jamming and spoofing. Controlled jamming/ spoofing for
denial of service. Robust GNSS solutions through complementary PNT (CPNT) or other means. GNSS/INS
integration and antenna arrays as anti-jam/spoofing means. Applications in robust positioning and secure
time transfer. Threat modeling, assessment, and mitigation. Receiver internal detection and mitigation.
Terrestrial and space-based monitoring. Impact of security measures on the reliability and integrity of
GNSS. GNSS signal authentication (OSNMA, CHIMERA, ACAS, commercial services).

Chairs: Dr. Heidi Kuusniemi, Tampere University and Dr. Juan Blanch, Stanford University

LEO-PNT: Concepts, Systems and Use Cases

LEO-PNT is considered to increase accuracy, availability and robustness of existing GNSS systems by
exploiting the multi-layer concept (MEO/LEQ/terrestrial/sensors) of navigation. This session covers ideas to
extend, augment, or replace existing GNSS while meeting similar or better performance metrics. LEQ-PNT
with GNSS-like signal structures. Fusion of communication and navigation signals. Exploitation of 3GPP
standards. Link budget, regulative and interference considerations. Transmitter synchronization to GNSS
time scales and considerations for high-accuracy (code/phase biases) and integrity. New space concepts,
operations, inter-satellite links. Benefits at the user segment. Ground-segment and operations concepts.
Chairs: Dr. Jason Anderson, Xona and Dr. Fabricio Prol, Finnish Geospatial Research Institute

Precise Positioning and Atmosphere

Precise positioning with carrier phase-based techniques with or without multi-sensor setups (e.g.,
inertial or visual odometry). Multi-frequency, multi-constellation PPP, RTK or PPP-RTK. Results on low-
cost and single frequency precise positioning. Contributions to Integer Ambiguity Resolutions (IAR),
including Partial Ambiguity Resolution, innovative integer estimation solutions or IAR validity testing.
Development of new estimators for the mixed model, such as Factor Graph Optimization or Robust and/
or Machine Learning-aided filters. Modeling of ionospheric and tropospheric effects. Use of single- and
multi-frequency receivers for atmospheric studies. Novel signal processing and machine learning methods
for characterization and mitigation of atmospheric effects. Forecasting, now-casting, kriging, tomography.
New application scenarios and mapping functions.

Chairs: Dr. Michael Meurer, RWTH Aachen University and Dr. Daniel Medina, German Aerospace

Center (DLR)

Receiver Design, Signal Processing, and Antenna Technology

Receivers, antennas, and processing methods for improving accuracy, reliability, or robustness of GNSS
observables. Methods including (vector) tracking loops, (suboptimal) multi-antenna systems, beamform-
ing (real/synthetic), use of polarization, and direction-of-arrival methods. Methods to minimize SWaP,
and software-defined implementations. Al enhancements. Receiver methods specific for GNSS, LEO-PNT
and fused signals. Synergies with communication receivers. GNSS/INS integration to increase sensitivity,
accuracy and robustness.

Chairs: Dr. Sanjeev Gunawardena, AFIT and Dr. Jean-Marie Sleewaegen, Septentrio

Frontiers of Radionavigation: Signals of Opportunity, 5G/6G, LEO, and Beyond
Beyond GNSS, radionavigation technologies are rapidly expanding through non-cooperative and cooper-
ative radio sources, including 5G/6G, Wi-Fi, UWB, digital broadcast, LEO mega-constellations, HAPS/NTN
links, and hybrid terrestrial—space architectures. This invited session will focus on high-impact advances
in signals-of-opportunity navigation, waveform-aware receiver design, time/frequency/angle-of-arrival
estimation, signal authentication and integrity, Al-enabled signal exploitation, and operational dem-
onstrations in GNSS-denied or GNSS-challenged environments. Contributions may address fundamental
limits, experimental testbeds, multi-layer PNT architectures, and the transition of radionavigation tech-
nologies from research to resilient autonomous systems.

Chairs: Dr. Sherman Lo, Stanford University and Dr. Gonzalo Seco-Granados, Universitat Autonoma

de Barcelona

Multisensor Integrated Systems and Sensor Fusion Technologies

Systems, algorithms and experimental demonstrations for tightly or loosely coupled multi-sensor navi-
gation, integrating GNSS, INS/IMU, cameras, LiDAR, radar, barometer, magnetometer, radio signals and
maps. Topics include Bayesian filtering, factor graph optimization, robust and certifiable sensor fusion,
fault detection and exclusion, sensor/time calibration, cooperative and networked navigation, integrity-
aware fusion, and performance evaluation in urban, indoor, aerial, ground and maritime applications.
Both conventional model-based approaches and data-driven or hybrid methods are welcome, especially
where they improve accuracy, availability, continuity, robustness or integrity.

Chairs: Young-Hee Lee, German Aerospace Center (DLR) and Dr. Adyasha Mohanty, Harvey

Mudd College

Navigation Using Environmental Features

New navigation techniques that use natural or man-made features of the surrounding environment,
including magnetic, gravity and terrain maps, celestial cues, visual and acoustic features, sky-view and
shadow patterns, microclimate/context, infrastructure maps, and semantic landmarks. Topics include
feature extraction, classification, association, map construction and maintenance, terrain- and map-
aided navigation, magnetic-field SLAM, celestial and polarization navigation, cooperative 3-D mapping,
environmental context detection, and multi-feature fusion for robust PNT in GNSS-denied or

degraded environments.

Chairs: Dr. Tucker Haydon, Sandia National Labs and Dr. Yoko Watanabe, ONERA

Non-Terrestrial Signals of Opportunity-Based Navigation Systems

Developments and techniques for positioning, navigation and timing using non-terrestrial signals of
opportunity, including LEO mega-constellations, legacy LEO systems, MEO/GEO satellites, HAPS, lunar/
cislunar links and emerging non-terrestrial network (NTN) signals. Topics include blind signal acquisi-
tion, Doppler/TOA/FOA/DOA estimation, poorly known ephemeris and clock handling, differential and
collaborative LEQ PNT, multi-constellation opportunistic navigation, signal characterization, synchroni-
zation, integrity and experimental demonstrations with ground, aerial, maritime or space users.
Chairs: Dr. Sean Krzyzewski, Air Force Research Laboratory and Dr. Ottavio Picchi, Ext. Consultant/JRC
European Commission

Terrestrial Signals of Opportunity-Based Navigation Systems

New and improved terrestrial signal-of-opportunity navigation using cellular 4G/5G/6G, Wi-Fi, UWB,
Bluetooth/BLE, RFID, HD Radio/DAB, digital TV, LDACS, R-Mode, eLORAN and other terrestrial radio
systems. Topics include direct positioning, ranging, TDOA/AOA/FOA/DOA methods, fingerprinting,
device-free localization, multipath-aware processing, machine-learning-assisted calibration and train-
ing, indoor—outdoor continuity, crowdsourcing, and hybrid fusion of terrestrial SOPs with GNSS, inertial
sensors, maps and non-terrestrial SOPs.

Chairs: Albrecht Michler, TU Dresden University of Technology and Shaghayegh Shahcheraghi, The Ohio
State University

Vision, Radar and Lidar-Based Navigation Systems

Systems and advanced algorithms for navigation based on vision, radar, LiDAR, event cameras, ground-
penetrating radar, and multi-modal perception in GNSS-challenged environments. Topics include visual/
inertial and LiDAR/inertial odometry, radar odometry, map-based localization, SLAM, cooperative
perception-aided navigation using shared visual, radar, and LiDAR features, object-level and semantic
mapping, Al/ML-enabled exteroceptive perception, sensor modeling and calibration, feature extraction,
data association, perception integrity, resilience to spoofing or degradation, real-time and/or offline
implementations, and validation for UAVs, ground vehicles, mobile robots, augmented-reality systems,
and pedestrian applications.

Chairs: Dr. Flavia Causa, University of Naples Federico Il and Dr. Sangkyung Sung, Konkuk University
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Al and Machine Learning for PNT

Foundational and applied artificial intelligence and machine learning techniques designed to augment
positioning, navigation, and timing architectures across the space, air, surface, and sub-surface domains.
Advanced algorithms for state estimation, robust data fusion, system identification, and anomaly

or fault detection. Development of integrity assurance frameworks, explainability, and certification
pathways for Al-driven multi-sensor integrated navigation systems. Leveraging big data analytics,
physics-enhanced methods, or deep, reinforcement, active, and machine learning (DRAML) to support
guidance and autonomous operations. Current implementations, future visions, and critical challenges
of deploying data-driven models in safety-critical autonomous navigation.

Chairs: Dr. Erik Blasch, Air Force Office of Scientific Research and Dr. Tobias Feigl, Fraunhofer IIS

Ground and Marine Vehicle Navigation

Advanced guidance, navigation, and control (GNC) architectures tailored for autonomous ground
vehicles, uncrewed surface vessels (USVs), and uncrewed underwater vehicles. Innovative approaches to
multi-modal sensing, environmental perception, and dynamic map building for single agents and coop-
erative multi-agent fleets across land and maritime domains. Robust localization and driverless opera-
tions in urban canyons, strictly GNSS-denied environments, and deep-water or littoral regions. State-
of-the-art algorithms for real-time global path planning, local obstacle avoidance, and visual sensing
for advanced driver-assistance systems (ADAS). Exploitation of terrain-based navigation, geomagnetic
fields, Doppler velocity logs, bio-inspired sonar elements, and acoustic SLAM methodologies to sustain
accurate long-term positioning. Rigorous validation, verification, and testing of surface, subsurface, and
ground vehicle GNC frameworks.

Chairs: Dr. Christian Gentner, German Aerospace Center (DLR) and Dr. Hadi Wassaf, Volpe DOT

Aerial Vehice Navigation

Next-generation guidance, navigation, and perception systems for crewed aviation and uncrewed aerial
vehicles (UAVs). Solutions for collaborative swarm navigation, agile map building, and secure tele-oper-
ation. Resilient flight operations and state estimation in GNSS-challenged or completely denied airspace.
Sensor fusion and algorithms enabling reliable sense-and-avoid capabilities for safe integration into the
national airspace. Progress toward certification of new navigation and sense-and-avoid technologies.
Domain-specific UAV applications highlighting unique operational constraints, SWaP-C limitations, and
rigorous verification and validation processes for safety-critical aerial navigation systems.

Chairs: Dr. Andrew Neish, Reliable Robotics and Dr. Joshua Morales, StarNav

PNT for Smart Cities and Urban Mobility

(ritical role of positioning, navigation, and timing (PNT) in the evolution of smart cities and intelligent
transportation systems (ITS). Integration of PNT with vehicle-to-everything (V2X) communications,
5G/6G infrastructure, and the Internet of Things (loT) to support autonomous fleets, urban air mobility
(UAM), and last-mile delivery. Precise timing for smart grids, cooperative navigation leveraging con-
nected city infrastructure, and crowd-sourced urban mapping. Resilient localization strategies for dense,
multipath-heavy urban canyons, subterranean transit networks, and smart buildings. Seamless indoor-
outdoor navigation transitions and precise indoor positioning for intelligent infrastructure.

Chairs: Dr. Zak Kassas, The Ohio State University and Dr. Boris Pervan, Illinois Institute of Technology

Robotic and Pedestrian Navigation

Innovative localization, dynamic map building, and simultaneous localization and mapping (SLAM)
techniques for legged, service, and humanoid robots, as well as pedestrians navigating infrastructure-
degraded, unstructured, or indoor environments. Algorithmic advances in human motion modeling,
kinematic pose estimation, and semantic environmental perception in highly dynamic settings. Sensor
fusion architectures integrating inertial data with vision, LiDAR, 5G, UWB, Wi-Fi, and BLE for continuous
tracking. Development of wearable, foot-mounted, and specialized biomechanical navigation platforms.
Tailored positioning applications supporting emergency first responders, visually impaired navigation,
sports analytics, and human-robot interaction.

Chairs: Dr. Mohammed Khider, Google and Dr. Eva Buchmayer, Graz University of Technology

Space Navigation

Critical position, navigation, and timing (PNT) methodologies enabling low Earth orbit (LEQ), lunar,
Martian, and deep-space exploration. Advanced constellation design, precise orbit determination, and
resilient time synchronization for spaceborne assets. Leveraging GNSS signals in high-altitude and cis-
lunar volumes, alongside specialized navigation messaging systems. Hardware and algorithmic innova-
tions for spacecraft guidance, navigation, and control (GNC), including autonomous rendezvous and
docking. Fault-tolerant sensor fusion, star tracker advancements, extraterrestrial surface navigation, and
novel ground-based testbeds for verifying autonomous space systems.

Chairs: Joel J. Parker, NASA and Dr. Cosimo Stallo, European Space Agency



