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The Spline Multi-Target Multi-Bernoulli Filter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

Yiqi Chen, Ping Wei, Gaiyou Li, Lin Gao and Yuansheng Li

Extended Rigid Multi-Target Tracking in Dense Point Clouds with
Probabilistic Occlusion Reasoning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

Seffat Mohammad Chowdhury and Pieter de Villiers

Kalman Filter with Moving Reference for Jump-Free, Multi-Sensor
Odometry with Application in Autonomous Driving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133

Joachim Clemens, Constantin Wellhausen, Tom Lucas Koller, Udo Frese and Kerstin
Schill

Worldwide Ground Target State Propagation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

David Crouse

Review of Motion Artifacts Removing Techniques for Wireless
Electrocardiograms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150

Waltenegus Dargie and Jannis Lilienthal

Utility and Privacy in Object Tracking from Video Stream using Kalman
Filter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

Niladri Das and Raktim Bhattacharya

An Explainable Statistical Learning Algorithm to Support Data Fusion . . . . . . . . 164

Kenneth Dayman, Jason Hite, Adam Drescher and Brian Ade

vii



Selective Information Transmission using Convolutional Neural Networks for
Cooperative Underwater Surveillance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172

Giovanni De Magistris, Murat Uney, Pietro Stinco, Gabriele Ferri, Alessandra Tesei
and Kevin Le Page

Uncertainty measurements in neural network predictions for classification
tasks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180

Alta de Waal and Carl Steyn

Fast Fusion of Basic Belief Assignments Defined on a Dichotomous Frame of
Discernment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187

Jean Dezert, Florentin Smarandache, Albena Tchamova and Deqiang Han

The SPOTIS Rank Reversal Free Method for Multi-Criteria
Decision-Making Support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

Jean Dezert, Albena Tchamova, Deqiang Han and Jean-Marc Tacnet

Trend analysis in online data with unsupervised classification and appraisal
categories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
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Hugo Seuté, Laurent Ratton and Antoine Fagette

Data Fusion and Artificial Neural Networks for Modelling Crop Disease
Severity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 919

Priyamvada Shankar, Andreas Johnen and Marcus Liwicki

Multiple Basic Proposal Distributions Model Based Sampling Particle Filter . . 927

Lihong Shi, Feng Yang, Litao Zheng, Xiaoxu Wang and Liang Chen

An Improved Algorithm for Universal Sensor Registration . . . . . . . . . . . . . . . . . . . . . . . 933

Daniel Sigalov, Aharon Gal and Boaz Vigdor

Development of the UFRJ Nautilus’ AUV: A Multisensor Data Fusion case
study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 941

Samuel Simplicio, Henrique Júnior, Gustavo Villela, Felipe Costa, Vitor Pavani,
Luma Rodrigues and Claudio de Farias

On the Effectiveness of AI-Assisted Anomaly Detection Methods in
Maritime Navigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 949

Sandeep Kumar Singh and Frank Heymann

xiv



Feature-Based Laser Odometry for Autonomous Surface Vehicles utilizing
the Point Cloud Library . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 956

Even Skjellaug, Edmund Brekke and Annette Stahl

Geometric Fusion via Joint Delay Embeddings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 964

Yitzchak Solomon and Paul Bendich

Accuracy Study on Shooter Localization Using Incomplete Acoustic
Measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 972

Luisa Still, Marc Oispuu and Wolfgang Koch

Graph Optimization Methods for Large-Scale Crowdsourced Mapping . . . . . . . . . . 980

Alexis Stoven-Dubois, Aziz Dziri, Bertrand Leroy and Roland Chapuis

Resampling-free Stochastic Integration Filter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 988

Ondrej Straka and Jindrich Dunik

Hierarchical Active Fault Diagnosis for Stochastic Large Scale Systems with
Coupled Faults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 996

Ondrej Straka and Ivo Punc̆ochár̆

On Parameter Mismatch for Hidden Markov Models Applied to Indoor
Localization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1004

Shuai Sun, Yan Li, Xuezhi Wang, Wayne Rowe and Bill Moran

VADR: Discriminative Multimodal Explanations for Situational
Understanding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1012

Harrison Taylor, Liam Hiley, Jack Furby, Alun Preece and Dave Braines

Risk-based Autonomous Maritime Collision Avoidance Considering Obstacle
Intentions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1020

Trym Tengesdal, Tor Arne Johansen and Edmund Brekke

A Comparison of Kalman Filter-based Approaches for Elliptic Extended
Object Tracking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1048

Kolja Thormann, Shishan Yang and Marcus Baum

Detection and Tracking on Automotive Radar Data with Deep Learning . . . . . . . 1036

Julius Tilly, Stefan Haag, Ole Schumann, Fabio Weishaupt, Bharanidhar Duraisamy,
Jürgen Dickmann and Martin Fritzsche

Representing and updating objects’ identities in semantic SLAM . . . . . . . . . . . . . . . 1043

Or Tslil, Amit Elbaz, Tal Feiner and Avishy Carmi

A Dual-Ascent Algorithm for the Multi-dimensional Assignment Problem:
Application to Multi-Target Tracking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1050

Samhita Vadrevu and Rakesh Nagi

Uncertainty based active learning with deep neural networks for inertial gait
analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1058

Alexander Vaith, Bertram Taetz and Gabriele Bleser

Unique Animal Identification using Deep Transfer Learning For Data Fusion
in Siamese Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1066

Terence van Zyl, Mathew Woolway and Bryce Engelbrecht

xv



Covariance Estimation for Factor Graph Based Bayesian Estimation . . . . . . . . . . . .1071

O. Arda Vanli and Clark Taylor

A rules-based and Transfer Learning approach for deriving the Hubble type
of a galaxy from the Galaxy Zoo data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1079

Mohamed Variawa, Terence van Zyl and Matthew Woolway

Sound Source Localization and Reconstruction Using a Wearable
Microphone Array and Inertial Sensors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1086
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