2025 IEEE International
Conference on Multisensor Fusion
and Integration for Intelligent

Systems (MFI 2025)

College Station, Texas, USA
2-4 September 2025

.O I E E E IEEE Catalog Number: CFP25MFI-POD
° ISBN: 979-8-3315-8232-6



Copyright © 2025 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: CFP25MFI-POD
ISBN (Print-On-Demand): 979-8-3315-8232-6
ISBN (Online): 979-8-3315-8231-9
ISSN: 2835-947X

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

com

proceedings



TABLE OF CONTENTS

POLYtOPE FIOW FIIEIINE ....c.eeitieiieieeeee ettt ettt ettt b et e et et e et e eaeesaeente et e enteeneeeseenneeneenneenees 1
Andrey A. Popov

A Discussion on UDU Kalman Filters and Measurement Underweighting ..............cccoevvevieriieciieiencieneeneeneenne. 6
James S. McCabe

Cramér-Rao Lower Bound for Magnetic Field-Based Velocity Estimation of Trains...........ccccceeveeeeereeneennenne. 12
Benedikt Merk, Benjamin Siebler, Stephan Sand

Self-Assessment and Monitoring Module for Tracking Algorithms in the Stone Soup Framework .................. 19
Thomas Griebel, Thomas Wodtko, Michael Buchholz, Klaus Dietmayer

An Adaptive and Deterministic Ensemble Gaussian Mixture Filter for Cislunar Relative Navigation.............. 27
Dalton Durant, Felipe Giraldo-Grueso, Renato Zanetti

Quadratic Extended and Unscented Kalman Filter Updates..........cccveeuiiiirierienieciieiieieceeseesie e 35
Simone Servadio, Chiran. B. Cherian

Hoo Optimal Navigation in the Cislunar Space with LFT Models.........cccoiiiiiiiiiiiiiie e 43
Tanay Kumar, Raktim Bhattacharya

Probabilistic Trajectory GOSPA: A Metric for Uncertainty-Aware Multi-Object Tracking
Performance EVAIUALION .........cccoivuiiriiiiiiiiiicieiccestce ettt 49
Yuxuan Xia, Angel F. Garcia-Fernandez, Johan Karlsson, Yu Ge, Lennart Svensson, Ting Yuan

ADUULM-TTB: A Scalable, Generic, and Efficient Multi-Sensor Multi-Object Tracking Toolbox................. 56
Alexander Scheible, Charlotte Hermann, Thomas Griebel, Michael Buchholz, Klaus
Dietmayer

eSLIM++ - An Efficient Subjective Logic Implementation in C++ Providing Easy-To-Use Python
INEEIEACES ...ttt ettt n e 64
Thomas Wodtko, Thomas Griebel, Michael Buchholz

Balancing Conflict and Harmony - Persistent Trust Revision in Time-Dependent Subjective
INEEWOTKS .ottt b ettt b et b et b e et b et e b e n et sue e 71
Thomas Wodtko, Michael Buchholz

BNN Training as State Estimation: A Progressive Filtering Approach ...........ccccovieiiiiiiiiniineeeeeeeeee 79
Leon Winheim, Uwe D. Hanebeck

Counter-Adversarial Estimation and the Square Root Reproducing Kernel Hilbert Space Extended
KAIMAN FAIEET ...ttt ettt b e h e bt et e et et e bt bt ebe e st ensente st e ebesbeebeene 86
Alberto Zamora, Kyle J. Demars

Evaluating Homotopic Bayesian Conditioning for Collision Avoidance Path Planning .............ccccocceeiinnnenn. 94
William N. Fife, Kyle J. Demars

Weaknesses of the ANEES and New Calibration Measures for Multivariate Predictions..........c...ccoevvveeienneen.. 100
Markus Walker, Marcel Reith-Braun, Uwe D. Hanebeck

Gaussian Mixture Model Fusion Across Decentralized Sensor Networks .........cccoceeveveniininiinicniiencncncnene. 108
Ishan Paranjape, Jeremy Murray-Krezan, Sean Phillips, Suman Chakravorty, Islam Hussein



Simulation Evaluation of Monocular Visual SLAM: ORB-SLAM3, DROID-SLAM, DPVO, and
1D Y] N\ SRS 114
Kazuki Adachi, Yoshitaka Hara, Sousuke Nakamura

Joint Pose and Shape Estimation of 3D Extended Objects Using Recursive Tangent-Space Bayesian
FIItEriNg 0N SO(B) cuvieuiieiieieeiieieerte ettt et e et e e et e e teeste e beesbeesbesseesseesseesseesseassesssasssesseesseessesssesssesssenseensenns 119
Jiachen Zhou, Harald Kruggel-Emden, Uwe D. Hanebeck

Ensemble Gaussian Mixture Filter Based on Projected Cramér-Von Mises Distance...........ccceceveerveneenennee. 127
Uwe D. Hanebeck, Dominik Prossel, Andrey A. Popov, Felipe Giraldo-Grueso, Renato Zanetti

Accuracy Study on Joint Source and Sensor Localization Using DOA and TDOA Measurements
WIEH CLOCK BIASES ...ttt ettt ea ettt b e s bt bt et e et e st e e b sbeebe e st entenaenae b ene 135
Philipp Mikus, Jannik Springer, Marc Oispuu, Wolfgang Koch

Why You Shouldn't Use Tdoa for Multilateration .............c.cooeiirieieieieiescseeeeee et 141
Daniel Frisch, Uwe D. Hanebeck

Bifidelity Uncertainty Propagation with Directional Splitting for Space Domain Awareness ............c.cco.c...... 147
Kyle J. Demars, Maaninee Gupta, Renato Zanetti, Kristen Michaelson

Sensor Fusion for Collaborative Mobile Agent Localization Using Stationary Roadside Perception

SEIISOTS ..ttt ettt ettt et e st et et e et eh e e b e e bt e bt e bt e a bt e et e sateeh e e bt et e ea bt ea et eh e e e bt e bt e bt e bt e a bt eateeheeebeenbe e teenteenneas 155
Tobias Fleck, Julian Burger, Sven Ochs, Marc Heinrich, Albert Schotschneider, Nikolai
Polley, Yacin Boualili, Ferdinand Miitsch, Philip Schorner, Marc René Zofka, J. Marius
Zéllner

Minimum Fisher Information Fitting for Mixtures of Directional Distributions.............ccccoecveverieneenennenee. 163
J. Cameron Helmuth, Kyle J. Demars

Training and Verifying Robust Kolmogorov-Arnold NetWorks ..........ccccvevuiiiiiienienieiiciceieeeeeeeseesie e 169
Max-Lion Schumacher, Bjorn Heiderich, Marco F. Huber

Author Index





