Software

Papers Presented at the AIAA SciTech Forum and Exposition
2023

National Harbor, Maryland, USA and Online
23-27 January 2023

ISBN: 978-1-7138-7608-3



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

SOFTWARE PLATFORMS AND APPLICATIONS

Symmetric Multiprocessing for L4Re on ARM Architecture Using RUST ......ccccoceiiiniiiininininiiiccicneneene 1
Sven Friedrich, Wanja Zaeske, Phillip Noldeke, Umut Durak

From the Cloud to the Clouds: Rethinking Integrated Modular Avionics with Cloud-Native
T 11010 o4 TSR URR 9
Christian Rebischke, Wanja Zaeske, Umut Durak

Tico — a Toolbox to Author and Execute Large Parametrizable Test Suites in MATLAB........cccocceiiiiinienncnnn 18
Florian Schwaiger, Kevin Schmiechen, Florian Holzapfel

Ensuring Safety of Machine Learning Components Using Operational Design Domain..........cccceccecvevienencnnen. 33
Christoph Torens, Franz Juenger, Sebastian Schirmer, Simon Schopferer, Dmytro Zhukov,
Johann C. Dauer

ADVANCES IN AEROSPACE SOFTWARE ENGINEERING

ARCHI-Pilot: A Model-Based Autopilot Software Implementation Using FreeRTOS with
AUtomMAtiC COAE GENETALION .......uvvvvviiieeieeiiiieeeeeeeeeeeieee e e e eeeeeaeeeeeeeeeesaareeeeeeseeaaaeeeeeesseanstseeseesseassstaseeesessnnnnees 47
Said K. Cengiz, Ayse A. Sari, Abdullah Cerkezoglu, Muhammed H. Yilmaz, Ramazan Yeniceri

Model-Based CubeSat Flight-Software Architecture Using a Docs-As-Code Approach...........ceeuvevivecirenennnnne 65
Sean Marquez, Sharan Asundi, Kevin Chiu

Assessing the Use of UAS-Related Terms in ASRS Using Seed Topic Modeling ..........ccoceveevienienieniieniennens 73
Carlos V. Paradis, Misty Davies, Becky Hooey

Chasing the Rainbow: Streamlined Tool QUAalifiCatiON .........cceervierieiiieiiierieriee et 85
Mohamad Ibrahim, Umut Durak, Alexander Ahlbrecht, Oliver Oey, Timo Stripf

GPU-Acceleration of Navier-Stokes Solvers for Compressible Wall-Bounded Flows: The Case of

UR AN S ettt e ettt e e et e e e ete e e e etteeeeeateeeeetteeeeeteeeeeeaaeeeeetaeeeeeteeeeentreeeeeareaean 98
Francesco De Vanna, Filippo Avanzi, Michele Cogo, Simone Sandrin, Matt Bettencourt,
Francesco Picano, Ernesto Benini

SOFTWARE TOOLS IN AEROSPACE

aeroBERT-NER: Named-Entity Recognition for Aerospace Requirements Engineering Using BERT ............ 110
Archana Tikayat Ray, Olivia J. Pinon-Fischer, Dimitri N. Mavris, Ryan T. White, Bjorn F.
Cole

COLIBRY - A Counter Optimization Library for MATLAB .......cccccoiiiininiiiniiiicceeneeeeeteeeeeee e 131
David Braun, Florian Schwaiger, Florian Holzapfel, Johannes Diepolder, Joseph Z. Ben-
Asher

Development of a Web-Based Test Procedure Authoring and Execution Environment for Space
S S EEIMIS ..t eteetteeeete e et e et e ettt eeite e ettt e s tta e seeessaeesseeasbeeasbeessb e e sseeanbe e saeeanb e e st e e enbe e sbeeasaeenteeasbeesteeenaaenteennseeraean 144
Hongman Kim, Christopher A. Swan



An Open-Source Gazebo Plugin for GNSS Multipath Signal Emulation in Virtual Urban Canyons............... 156
Kartik A. Pant, Zhanpeng Yang, James M. Goppert, Inseok Hwang

SOFTWARE ENGINEERING FOR AI-BASED SYSTEMS

Model-Based Systems Engineering for AI-Based SyStems .........c.cocuerieriiriiniiiiiieiieceeeeee e 169
Jasper Sprockhoff, Bojan Lukic, Vincent Janson, Alexander Ahlbrecht, Umut Durak,
Siddhartha Gupta, Thomas Krueger

A Hierarchy of Monitoring Properties for AUtonomous SYStEIMS.........ccueverirererieierieneneneneeeeeerenee e 184
Sebastian Schirmer, Christoph Torens, Johann C. Dauer, Jan Baumeister, Bernd Finkbeiner,
Kristin Y. Rozier

Behavioural Modeling for Scenario-based Testing in AVIation ...........ceceereeriiiiiiiinienieieeieeeesee e 197
Siddhartha Gupta, Umut Durak

RECENT SOFTWARE CHALLENGES AND APPROACHES

Space ROS: An Open-Source Framework for Space Robotics and Flight Software............c.ccocvceciininincnnn, 209
Austin Probe, Amalaye Oyake, S W. Chambers, Matthew Deans, Guillaume Brat, Nick B.
Cramer, Brian Roberts, Kimberly Hambuchen

Analysis of Input from Wildfire Incident Experts to Identify Key Risks and Hazards in Wildfire
EMETZEnCY RESPOMISE. . ..eeiuviiiiiiiiiieiteeit ettt ettt ettt e st esat e e sabeesabeesabeesabeesabeesabeesabeesaseenas 224
Seydou Mbaye, Garfield Jones, Misty D. Davies

ARINC 661 Based User Interface Design for a Sustainable Aviation Application on an Electronic
FIIGRE BAZ ...iiiiiiiieeiit ettt ettt e s e ettt e st e e st e e s sbe e tteeesbeeasbeessbeeesseeanbaeenbeeanseeanbeeenbeeanteesnsaennseenns 235
Nimisha Scariachan, Marie Goetz, Joscha Kurz, Umut Durak

Author Index





