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Combined SDF and MFI Conference 2023

Technical Program

This year the combined IEEE 2023 Symposium Sensor Data Fusion and International Conference on Mul-
tisensor Fusion and Integration (SDF-MFI) will take place in Bonn, Germany. We are happy to announce
the collaboration of two great conferences on robotics, data fusion, automation and intelligent systems in
combined one-track conference. The Uniclub Bonn next to the Rhine river at the center of the former
capital provides a great venue. This year’s conference addresses numerous application aspects of sensor
data fusion, as well as methodology oriented topics. Its 37 presentations are grouped into two tracks and
in total 12 sessions. Particular emphasis is placed on advances in the field of robotics, theory of estimation
and tracking, emitter localization, ground surveillance, resources management, and selected aspects of
higher–level fusion. The contributions from industry, academia, and research institutions let us expect an
exchange of ideas, lively discussions, and mutual cross–fertilization. For more detailed information see:
https://www.fkie.fraunhofer.de/en/events/sdf2023.html.
Location: Universitätsclub Bonn e.V., Konviktstr. 9, 53113 Bonn, Germany. www.uniclub-bonn.de

Organisation
Executive Chairs:
Wolfgang Koch, Fraunhofer FKIE and University of Bonn, w.koch@ieee.org;
Uwe D. Hanebeck, Karlsruhe Institute of Technology KIT, uwe.hanebeck@kit.edu.
Technical Program Chairs:
Florian Pfaff, Karlsruhe Institute of Technology KIT, pfaff@kit.edu
Felix Govaers, Fraunhofer FKIE, Germany, felix.govaers@fkie.fraunhofer.de

Technical Program Committee
Marcus BAUM, University of Göttingen, GER; Jürgen BESTLE, HENSOLDT, GER; Christian BRANDLHUBER, 21strategies, GER;

Chee CHONG, Consultant, CA, USA; Stefano CORALUPPI, STO, MA, USA; Armin B. CREMERS, University of Bonn, GER; Daniel
CREMERS, Technical University Munich, GER; Klaus DIETMAYER, University of Ulm, GER; Darin DUNHAM, Lockheed Martin, USA;
Bharanidhar DURAISAMY, Daimler, GER; Murat EFE, Ankara University, TK; Frank EHLERS, FWG, GER; Dietrich FRÄNKEN, Hensoldt,
GER; Jesus GARCIA, University Carlos III, Madrid, ES; Fredrik GUSTAFSSON, Linköping University, SW; Uwe D. HANEBECK, Karlsruhe
Institute of Technology KIT, GER; Bernhard KRACH, Airbus, GER; Joerg KUSHAUER, Diehl BGT Defence, GER; Henry LEUNG,
University of Calgary, CA; Lyudmila MIHAYLOVA, University of Sheffield, UK; Gee Wah NG, DSO, SGP; Umut ORGUNER, University
of Ankara, TR; Johannes REUTER, University of Applied Sciences Konstanz, GER; Stefan REUTER, Robert Bosch GmbH, GER; Lauro
SNIDARO, University of Udine, IT; Klaus-Dieter SOMMER, University of Ilmenau, GER; Roy L. STREIT, Metron Inc., USA; Jörn
THIELECKE, Universität Erlangen, GER; Reiner THOMÄ, Technical University Ilmenau, GER; Martin ULMKE, Fraunhofer FKIE, GER;
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Day 1 – Monday November 27th

8:00 – 9:00 Registration

Morning session

09:00 – 12:00

Tutorial 1: Bridging theory and applications with possi-
bility theory
Jeremie Houssineau
Tutorial 4: Emerging trends in sensing capabilities and
their integration with underwater robotics
Corina Barbalata, Katherine A. Skinner, Jinwei Ye

Tutorial 5: Multiple Extended Object Tracking for Auto-
motive Applications
Marcus Baum, Jens Honer

Afternoon session

13:00 – 16:00

Tutorial 3: Statistical and information-theoretic methods
for multi-sensor multi-target estimation
Daniel Clark
Tutorial 6: Human-made Space Object Characterization
over Large Distances
Carolin Frueh

Icebreaker (non-hosted)

18:00 – Dinner at “John Barleycorn”, Heerstraße 52, 53111 Bonn
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Day 2 – Tuesday November 28th

8:00 – 9:15 Registration
9:15 – 9:30 Opening remarks

Keynote Talk

09:30 – 10:30

Henk Blom
Title: Machine Learning and AI in Future Air Transportation Design –
Early Identification of Safety Issues and Feedback to Design
Abstract: Commercial air transport makes use of a complex socio-
technical system, which involves dynamic interactions under uncer-
tainties between distributed human decision makers, dynamical systems
and infrastructure. Machine Learning and AI (artificial intelligence) de-
velopments hold great potential for the design and implementation of
significant changes in this socio- technical system. Due to dynamic in-
teractions between distributed system entities, such changes may trig-
ger unforeseen and rare emergent behavior. From a safety perspective,
this asks for early identification, and feedback to design, of such be-
havior. Established safety methods, currently in use in aviation and
air transportation, fall short in identifying novel emergent behavior.
This talk will explain the use of methods from complexity science in
advanced safety analysis of future air transport designs.
Chair: Wolfgang Koch

10:30 – 11:00 Coffee
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Session 1a: Estimation I

Chair: TBD

11:00 – 11:30
Daniel Frisch, Uwe Hanebeck

Deterministic Von Mises-Fisher Sampling on the Sphere Using Fibonacci Lattices

11:30 – 12:00
Jiri Ajgl, Ondrej Straka

On Visualisation of Linear Estimation and Fusion: From Equations to Ellipses

12:00 – 12:30
Dominik Prossel

Progressive Particle Filtering Using Projected Cumulative Distributions

Session 1b: Data fusion for cameras

Chair: TBD

11:00 – 11:30

Je Sean Tan, Sutthiphong Srigrarom

Air-to-ground Targets Re-identification from Non-aligned and Partially Overlapped
Cameras by Homograhy Transfer and Iterative Closest Point with Huber Loss Func-
tion

11:30 – 12:00
Jeong Min Kang, Zoran Sjanic, Gustaf Hendeby

Optical Flow Revisited: how good is dense deep learning based optical flow?

12:00 – 12:30
Maxime Roedelé, Tor Arne Johansen, Kjetil Vasstein

GNSS-Independent Maritime Navigation Using Monocular Camera Images with
Digital Elevation Map

12:30 – 13:30 Lunch
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Session 2a: Estimation II

Chair: TBD

13:30 – 14:00
Jindrich Dunik, Ondrej Straka, Benjamin Noack

Classification of Uncertainty Sources for Reliable Bayesian Estimation
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Felix Govaers

On Statistics based Prediction of Decomposed Tensor Probability Density Func-
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Event-based Colored-Noise Kalman Filtering for Improved Resource Effiency
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Friction and Road Condition Estimation using Dynamic Bayesian Networks
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Optimizing Autonomous Vehicle Sensor Setups: A Framework for Coverage Anal-
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Christian Hofmann, Franca Taliercio, Jonas Walter, Jörg Franke, Sebastian
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Towards Adaptive Environment Perception and Understanding for Autonomous
Mobile Robots
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Session 3a: Estimation III

Chair: TBD

15:30 – 16:00
Serkan Zobar, Mehmet Ciydem, Ozgul Salor, Charles Toth, Alper Yilmaz

2D-HASAP: Two-Dimensional Heading-Aided Single-Anchor Positioning via Hid-
den Markov Model Map-Matching

16:00 – 16:30
Kouji Murakami

Estimation of connector insertion state based on phase spectrum of waves trans-
mitted between robot fingers

16:30 – 17:00
Simon Steuernagel, Aaron Kurda, Marcus Baum

Point Cloud Registration based on Normal Distribution Sets and the Gaussian
Wasserstein Distance

Session 3b: Odometry

Chair: TBD

15:30 – 16:00

Martin Michaelis, Philipp Berthold, Thorsten Luettel, Hans-Joachim Wuen-
sche

Generating Odometry Measurements from Automotive Radar Doppler Measure-
ments

16:00 – 16:30
Jacob M. Hartzer, Srikanth Saripalli

Online Multi-IMU Calibration Using Visual-Inertial Odometry

16:30 – 17:00
Kolja Thormann, Marcus Baum

Single-Frame Radar Odometry Incorporating Bearing Uncertainty

17:45 – 18:00 Best Paper Awards
18:00 – 19:00 Piano recital from Julia Rinderle
19:00 – Gala dinner
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Day 3 – Wednesday November 29th

Keynote Talk

09:00 – 10:00

Jörg Stückler
Title: From Visual SLAM to Embodied AI: Self-Supervised Learning
of Action-Conditional Dynamics Models
Abstract: Beyond localization and mapping, intelligent robots require
the ability to learn their action capabilities in the environment. In this
talk, I will present my recent research on learning action-conditional
models of robot and environment dynamics. I will detail self-supervised
and physics-informed approaches that learn the action-conditional dy-
namics of objects and the robot and approaches that adapt online with
state estimation. I will report on experimental results which demon-
strate that such action-conditional dynamics models can be useful
for action planning and also improve state estimation. Chair: Uwe
Hanebeck

10:00 – 10:30 Coffee
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Session 4a: Target Tracking I

Chair: TBD

10:30 – 11:00
Tim Baur, Johannes Reuter, Uwe Hanebeck

On Runtime Reduction in 3D Extended Object Tracking by Measurement Down-
sampling

11:00 – 11:30
Masaki Yoneda, Karl-Magnus Dahlén, Takashi Ogawa

Extended Object Tracking with Doppler velocity-based Point Registration

11:30 – 12:00
Jens Honer, Hauke Kaulbersch

First-Order Approximation of the Random Set Cluster Process for Extended Target
Tracking

Session 4b: Distributed estimation

Chair: TBD

10:30 – 11:00
Jonas Rockbach, Isabel Schlangen, Bennewitz Maren

Self-organising, Hierarchical, and Extending Distributed Sensor Fusion for Swarm
Control

11:00 – 11:30
Igor Tchouchenkov, Florian Segor

Groups of heterogeneous autonomous systems in area reconnaissance

11:30 – 12:00
Amelia Samandari, Andreas Willig

Distributed Time Slot Allocation For Transmission of Sensor Data in UAV Forma-
tions

12:00 – 12:30
Conor Rosato, Alessandro Varsi, Joshua Murphy, Simon Maskell

An O(log2 N) SMC2 Algorithm on Distributed Memory with an Approx. Optimal
L-Kernel

12:30 – 13:30 Lunch
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Session 5a: Target Tracking II

Chair: TBD

13:30 – 14:00
Patrick Hoher, Johannes Reuter, Felix Govaers, Wolfgang Koch

Extended Object Tracking and Shape Classification using Random Matrices and
Virtual Measurement Models

14:00 – 14:30

Alexander Scheible, Thomas Griebel, Martin Herrmann, Charlotte Her-
mann, Michael Buchholz

Track Classification for Random Finite Set Based Multi-Sensor Multi-Object Track-
ing

14:30 – 15:00
Philipp Berthold, Bianca Forkel, Martin Michaelis, Hans-Joachim Wuensche

Joint Multi Extended Object Tracking by Optimizing the Global Coherence

Session 5b: Machine learning for data fusion I

Chair: TBD

13:30 – 14:00
Thomas Henderson

Geolocating and Grading Crosswalks using Deep Learning

14:00 – 14:30
Yan Wang

Localization and classification of partial occluded deformable objects with applica-
tion on the downs and feathers

14:30 – 15:00
Joshua Gehlen, Felix Govaers, Martin Ulmke, André Fischer

Architecture and design of AI based air situation assessment

15:00 – 15:30 Coffee
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Prospective authors are invited to submit papers electronically via the submission 
system  at  the  conference  website                        . Paper  templates and submis-
sion instructions will also be provided there. Submitted papers should be no more 
than six pages in length. There will be a charge for each additional page beyond six 
pages. An author of every paper has to register and all papers have to be approved for 
public release prior to submittal. Papers accepted will be published at IEEExplore.

Paper Submission

www.mfi2021.org

We are aware that the COVID-19 pandemic is a cause for cocern for an international 
conference. Rest assured: there will be an option for virtual participation. The mode of 
presentation does not have an impact on the publication on IEEExplore.

Theory: Probability theory, Bayesian inference, nonlinear estimation, Dempster-Shafer, 
fuzzy sets, logic, machine learning, neural networks, distributed architectures.

Sensors: RGB cameras, depth cameras, radar and sonar devices, laser scanner, infrared 
sensors, IMU, gyroscopes.

Algorithms for: tracking and localization, recognition, perception, AI in robotics, 
cognitive systems, sensor registration, big data, sensor management, distributed 
sensor systems, SLAM, visual servoing, learning by demonstration.

Applications: Sensor networks, multi-robot systems, distributed and cloud robotics, 
bio-inspired systems, service robots, automation, biomedical applications, autono-
mous vehicles (land, sea, air),  manipulation planning and control, multi!nger 
hands, micro/nano systems, surveillance, multimodal interface and human robot 
interaction, navigation, Internet-of-Things, smart cities, cyber-physical systems, 
Industry 4.0, search/rescue/audition, !eld robotics, swarm robotics, force and tactile 
sensing, surgical robotics, humanoids,  soft-bodied robots.

Topics

The IEEE 2021 International Conference on Multisensor Fusion and Integration (IEEE MFI 2021) will take place in Septem-
ber in the beautiful city of Karlsruhe, Germany. Karlsruhe is a good place for sightseeing and for enjoying the beautiful 
scene, castle, and surroundings. Located in the south-west of Germany, Karlsruhe is also a perfect starting point to visit 
not only Germany but also France and Switzerland.

Call for Papers

General Chairs

Uwe D. Hanebeck, KIT
Florian Pfa", KIT

Steering / Advisory Committee

Thomas C. Henderson, U of U
Rüdiger Dillmann, KIT
Suk-Han Lee, SKKU
Roland Siegwart, ETH Zürich

Technical Chairs

Marcus Baum, Univ. of Göttingen
Thomas Seel, TU Berlin

Program Chairs

Benjamin Noack, KIT
Daniel Clarke, Adarga

Special Sessions Chairs

Ondřej Straka, U. of West Bohemia
Jindřich Duník, U. of West Bohemia

Tutorials / Workshops Chairs

Manon Kok, Delft U. of Technology 

Publicity Chairs

Lyudmila Mihaylova, U. of She!eld
Wolfgang Koch, Fraunhofer FKIE

Publications Chair

Felix Govaers, Fraunhofer FKIE

Awards Chair

Thomas Längle, Fraunhofer IOSB

Finance Chair

Marco Huber, University of Stuttgart

Organizing Committee
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Standard

Linie

Graustufen

Kompakt

Invers

Session 6a: Data fusion with range / direction of arrival measurements

Chair: TBD

15:30 – 16:00
Alberto Ortiz

UWB Nodes Auto-Calibration through a Bias-Aware Two-Stage Methodology

16:00 – 16:30
Jannik Springer, Marc Oispuu, Wolfgang Koch, Peter Knott

Joint Emitter Localization and Calibration for Moving Array Sensors

16:30 – 17:00
Macarena Varela, Wulf-Dieter Wirth, Marc Oispuu

Wideband Direction-Of-Arrival Estimation Using Microphone-Arrays

Session 6b: Machine learning for data fusion II

Chair: TBD

15:30 – 16:00
Elizabeth P. de Benedictis, Florian Drews, Florian Faion, Claudius Glaeser

Improving object detection for truck-related classes by removing label inconsisten-
cies

16:00 – 16:30
Markus Walker, Uwe Hanebeck, Marcel Reith-Braun

Identifying Trust Regions of Bayesian Neural Networks

16:30 – 17:00
Robert Logiewa, Folker Hoffmann, Felix Govaers, Wolfgang Koch

Dynamic Pursuit-Evasion Scenarios With a Varying Number of Pursuers Using
Deep Sets


