Unmanned Aerial Vehicle
Sensors and Sensing Systems

Papers Presented at the AIAA SciTech Forum and Exposition
2024

Orlando, Florida, USA
8 — 12 January 2024

ISBN: 979-8-3313-0459-1



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

The contents of this work are copyrighted and additional reproduction in whole or in part
are expressly prohibited without the prior written permission of the Publisher or
copyright holder. The resale of the entire proceeding as received from CURRAN is
permitted.

For reprint permission, please contact AIAA’s Business Manager, Technical Papers.
Contact by phone at 703-264-7500; fax at 703-264-7551 or by mail at
12700 Sunrise Valley Drive, Suite 200, Reston, VA 20191, USA.



TABLE OF CONTENTS

UNMANNED AERIAL VEHICLE SENSORS AND SENSING SYSTEMS

Decentralized Cooperative Navigation Solution for a Swarm of UAVs Operating in GNSS
Degraded ENVITONIMENL. ........oiiiitiiitieiieie sttt sttt sttt ettt e s esbe e s be e s be e sbe e b e eae e abeeab e e b e enbeasbenbeenbeesbeenbeannas 1
Flavia Causa, Giancarmine Fasano, Salvatore R. Bassolillo, Ferdinando Cicciu

UAV Sensor Scheduling for Enhanced Multi-Target Tracking: A Reinforcement Learning Approach.............. 17
Simon Koch, Peter Stiitz

A Cloud Detection System for UAV Sense and Avoid: Flight Experiments to Analyze the Impact of
Varying Environmental CONAITIONS .......c.uvviriiiieiieieeiesee e sre s sne e ne e nnne s 27
Adrian Dudek, Peter Stiitz

Evaluating a Reinforcement Learning Approach for Collision Avoidance with Heterogeneous

YN (0 ¢ 1 AT P TP URTURUPROTN 37
Claudia Conte, Domenico Accardo, Karthik Gopalakrishnan, Marco Pavone

SENSORS FOR DETECTION, IDENTIFICATION AND CLASSIFICATION

Sensor Data Fusion for Improving Out of Domain Performance on SAR Image Classification.............cc..c..... 49
Daniel Sobien, Justin A. Kauffiman, Erik Higgins, Laura Freeman, Jonathan S. Pitt

Deep Neural Network-Based Visual Identification of Naval Surface Vessels........occovvviiiiiiiiniinienicicncie 64
Sean McCormick, Violet Mwaffo, Donald H. Costello

Can a DNN Trained on a Fabricated Model Be Used to Identify an Actual Naval Vessel?...........ccccecvrvennnnnn. 72
Evan Adams, Violet Mwaffo, Donald H. Costello

Physical Model Fidelity Impact on Synthetic Sensor Data Generation and Data Fusion Classifier
POITOIMMANCE. ... ettt ettt ettt ae e bt e e bt et e e s bt eh bt e s e e e h e e ehe e eEe e ebe e ee e R e e eneeeRe e bt e beenbeenbenree s 79
Cassidy Honea, Erik Higgins, Daniel Sobien, Justin A. Kauffman

Improving Radar Detection of Drones and Air Mobility Systems in Urban Areas..........coccevvverieeneiiniieiienneenn 88
Fausta Mattei, Giorgio de Alteriis, Claudia Conte, Vincenzo Carotenuto, Giancarlo Rufino,
Antonio De Maio, Domenico Accardo

SENSOR SYSTEMS AND ALGORITHMS FOR SPACE APPLICATIONS AND SITUATIONAL
AWARENESS

Characterization and Classification of Low-Resolution LEO and GEO Satellites with Electro-
Optical FIAUCIAl MATKETS .....ccuviiiiiiieiieeiie ettt r e n et nr e nreenne s 108
Novarah F. Kazmi Policht, Teresa N. Brooks, Patrick North

Design, Fabrication, Testing and Validation of a Ruggedized Fiber Optics Sensing System (FOSS)
fOr Launch APPIICALION . .....coiiiiiiiciei i 128
Allen R. Parker, Hon M. Chan, Jonathan Lopez-Zepeda, Paul A. Schallhorn

Shadow Imaging Reconstruction from Partial Diffraction Patterns ..........cccoccevieeiieerieiieiie s eie s 147
Douglas B. Ruyle, David Curtis, Peter N. McMahon-Crabtree



Enhanced 3D Localization on Venus: A Map Matching and Particle Filtering Approach...........cccccovniiinene 164
Heath S. Cottrill, Yu Gu

Using Star Density Tessellation to Evaluate the Impact of a Star Tracker’s Field of View Shape on
R S § o) 010 1T PSR UOUUPURTR 180
Paulo Kemper, Mikael Marin, Hyosang Yoon

Machine Learning Algorithm and Multi Sensor Suite for Orbital Power Line Management and
WILAFITE PrediCtion ...ccuccviiiiiiii i e 189
Mary Dahl

SENSOR INSTRUMENTATION AND APPLICATIONS

A Sapphire Pressure Sensor for High-Temperature Applications ...........ccocvvirerieiiininenesise e 216
Austin Vera, Mark Sheplak, David A. Mills

Gyro Latency Mitigation and Scale Factor Calibration Via H-Infinity Technique............ccocvvcvvviiiiiiiininnnne, 233
Howard H. Ge, Richard Y. Chiang

Analysis of Dynamic Balance Regularity Via Fluid-Structure Simulations...........ccecvvveriereerinsieseeseeseeennns 236
Aidan Jessup, Luca Massa

Simulating the In-Flight Release of a Test Mass for a Simplified Gravitational Reference Sensor ................. 257
Anthony Y. Davila Alvarez, Zane Forrester, Peter Wass, John W. Conklin

SENSOR SYSTEMS FOR FLIGHT CONTROL

Multiclass Flight Anomaly Detection Using Dempster-Shafer Theoretic Sensor Fusion..........cccoccevevevverennne. 269
Ezequiel Juarez Garcia, Szilard L. Beres, Markus L. Mulvihill, Chad Stephens, Nicholas J.
Napoli

Improving State Observation and Model Prediction by Comparing Sensor Fusion with Machine
Learning for Mission CritiCal SYSTEIMS ........civiiiiiiiiiiiiiie ettt nne s 288
Feras Alshehri, Sam B. Siewert

Application of Sensor Fusion for Attitude Estimation of an Aircraft in Approach Phase ...........cccccovvininnne 298
Balaji C. Kartikeyan, James Steck, Zahra Nili Ahmadabadi, Noah Johnson

Aircraft Configuration Prediction for Arrival Operations from Trajectory Data..........ccccoovvevvniinieniecneeneenne, 309
Jirat Bhanpato, Ameya Behere, Anushka Moharir, Dimitri N. Mavris

ALGORITHMS FOR SENSOR SYSTEMS AND INFORMATION FUSION

EventStream: Spatiotemporal Event Clustering for Feature Detection and Tracking ..........c.cccceveniniinninnnne. 325
Yehia A. Helwa, Louis Kratchman, Robert Bishop

Analysis and Testing of Data Link Time of Flight Measurements in Data Fusion Algorithms for
POSItIONING OF UAV ..ottt b e b e et e s e e ae e b e Rt e bt e bt e s r e e e e sr e e nreenreennas 334
Marius P. Weber, Chinmaya Mishra, Florian Holzapfel

Optimal Sensor Placement for Field Reconstruction and Aerostructural Control Using State-
Consistent Parametric Reduced Order MOdelS ..........ooiiiiiiiiiiiiie e e 353
Chadwick D. Sevart, Jinhyuk Kim, Jung 1. Shu, Yi Wang, Josh Simac, Andrew Kaminsky



Cooperative Airborne Sensor Platforms for Enhanced Reconnaissance: A Concept for Managing

Task-BaSed COOPEIAtION. ........ueiieeiieiieiiesiiestee st ettt e reesre e e e se e s b e ar e e b e e b e s s e e sreesreenreenneenneenes

Sebastian Bening, Adrian E. Albert, Peter Stiitz

Hybrid Multi-Sensor Navigation System with Uncertainty Correction for GNSS-Denied

L INTA (001 0818 1T

Mar Villalonga Torres, Tarafder Elmi Tabassum, Ivan Petrunin, Antonios Tsourdos

SENSOR SYSTEM ANALYSIS

Cooperative Airborne Sensor Platforms for Enhanced Reconnaissance: A Sensor Capability Model
Adrian E. Albert, Sebastian Bening, Peter Stiitz

Environmental Effects on DNN Performance During the Autonomous Refueling Task.....................

Chris Civetta, Dillon Miller, Violet Mwaffo, Donald H. Costello

Improving Chemical Sensing Methods and Air Quality Monitoring in the Atmospheric Boundary

Layer Via Rotary-Winged PlIatform...........ccoceiiiiiiiiiii s

Anaiya Reliford, Sonya T. Smith

Airborne Optical Sensing: Testing Real World Performance of Ground Target Kinematic State

D 0015 (o) o VU

Johannes Ostler, Peter Stiitz

Development of Virtual Sensors Using a Compact Computer Cluster for Fault Tolerant Control on

U AV S ettt ittt e st e e e e s e bbb e e e e e e s e e b —baeeee e e e e bbb r et e e e e e e h e bbeteeeeaaa b baeeeeeeaaabbbraeeeeeaaarares

Alejandro Quidiello, Srikanth Gururajan

Author Index





