IAF Space Systems Symposium

Held at the 73rd International Astronautical Congress
(IAC 2022)

Paris, France
18-22 September 2022

ISBN: 978-1-7138-7413-3



Printed from e-media with permission by:

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

proceedings

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

Copyright© (2022) by International Astronautical Federation
All rights reserved.

Printed with permission by Curran Associates, Inc. (2023)

For permission requests, please contact International Astronautical Federation
at the address below.

International Astronautical Federation
100 Avenue de Suffren

75015 Paris

France

Phone: +33 14567 4260
Fax: +33142732120

www.iafastro.org

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

Email: curran@proceedings.com
Web: www.proceedings.com



TABLE OF CONTENTS

INNOVATIVE AND VISIONARY SPACE SYSTEMS

Moon Diver: Exploring a Pit’s Exposed Strata to Understand Lunar Volcanism ............ccocvevviniiniicniennnns

Issa Nesnas, Laura Kerber, R. Glenn Sellar, Tibor Balint, Brett Denevi, Josh Hopkins

Toolbox Design to Demonstrate Application-Specific Configurable Space Robots Using Modular

(07035310702 01S) 1 1P PP PP

Roland U. Sonsalla, Henning Wiedemann, Wiebke Brinkmann, Priyanka Chowdhury, Malte
Langosz, Marko Jankovic, Christopher Schulz, Tobias Stark, Moritz Schilling, Niklas A.
Mulsow, Daniel Pizzutilo, Leonard Maisch, Patrick Schoeberl

Zooming in on Photon Rings of Supermassive Black Holes with Spaceborne Sub-Millimetre

eS8 (=00 1 T=10=) ¢ PO PO PPN

Ben Hudson, Leonid Gurvits, Zsolt Paragi, Maciek Wielgus, Lei Liu, Weimin Zheng

Preliminary Study on System and Mission Sequence Design for Transformer Mission ............ccccevvenee.

Yuki Kubo, Toshihiro Chujo, Osamu Mori, Ahmed Kiyoshi Sugihara, Tetsuya Kusumoto,
Masahiro Fujita, Junichiro Kawaguchi, Yoshiki Sugawara

Future Space Systems and the Role of Human-Centred Design in Decision-Making and Trust...............

Anna Wojdecka, Ondrej Doule, Tibor S. Balint, Donald Platt

Spacecraft Attitude Control Using Inertial MOIphing ..........ccocvviviiviiiiinii s

Suraj James Aranha, Pavel Trivailo

Towards Utilization of Autorotation in Interplanetary Exploration on the Example of Venus..................

Clemens Riegler, Hakan Kayal

IOSHEX - Commercial In-Orbit Servicing Hybrid System for LEO..........ccccvoiviiiiniiiiicicec

Marco Guerzoni

An Innovative and Interdisciplinary Approach to a Self-Sustainable Lunar Village. ............ccccevvvienennns

Denis Acker, Elizabeth Gutierrez, Alma Kugic, Prishit Modi, Javier Palacios Calatayud,
Sajeel Khan, Julienne Bottger, Olaf Drozdowski, Madison Diamond, Tim Lukas Kirsch,
Adrian Pippert

SPACE SYSTEMS ARCHITECTURES

Data-Driven FDI Focusing on the Attitude Dynamics of Spacecraft ..........cccocevviiiiiinincnee e,

Hiroto Tamura, Ji Hyun Park, Takaya Inamori, Ryuhei Hamaguchi, Kensuke Otsuki

Satellite Data OVer POWET BUS ......oocuiiiiiiii ittt e e e e s s e bbbt e e s e e s s e sbbbae s e e e s sssanrres

Yijun Huang, Xueliang Bai

Feasibility Study and Development Status of Transformable Spacecraft............cccccvvviiiiiiniiiiniienn,

Yoshiki Sugawara, Toshihiro Chujo, Yuki Kubo, Tetsuya Kusumoto, Masahiro Fujita, Ahmed
Kiyoshi Sugihara, Osamu Mori, Yasutaka Satou, Nobuo Kenmochi, Kenichiro Sawada, Yuki
Akizuki, Ayako Torisaka, Shuji Matsuura, Takayuki Kotani, Kohji Tsumura, Kotaro Ikeda,
Saya Kobayashi, Saburo Matunaga, Junichiro Kawaguchi

......... 71



Design for ISAM: Mission Architectures for Sustainable Exploration and Development .............cccccovnninee. 103
Simon Patané, Kari Abromitis, German Acosta Quiros, Daniel Hillsberry, Justin Kugler, Al
Tadros

OASIS Integrated Architecture for Exploration and Utilization of the Solar System ...........c.ccoocvvviiviiiiincnnns 111
Chrishma Singh-Derewa

Assured Access to Space Capabilities: Increasing Resiliency in Autonomous Small Satellite
CONSLEIIALIONS. ..ttt e et e bR bbbt a e e e b e R bbb 116
Crystal Forrester, Alex Shekhter

Hybrid Symbolic-Neural Approaches to Artificial Intelligence in SPace.........cccvvvverierierieeiiesie e e seeenees 126
Alex Ellery

A High-Performance Mass Memory Unit for Next Generation Satellite SyStems ..........ccccvvvvviiiiiininniinne 127
Jochen Rust, Konstantin Geifsinger, Timo Dirkes, Kai Griirmann, Daniel Smith, Ole Bischoff,
Ulf Kulau

Origami-Inspired Self-deployable Reflectarray ANtENNa .........cccvvveiiriiiiniiinieiee s 130

Aloisia Russo, Kensei Kitsu Iglesias, Beyit Barakali, Juan Reveles, Jingyi Yang

Architecture Study for In-Orbit Long Term Cryogenic Storage to Support Space Exploration............ccc..c..... 142
Ludovica Formisani, Barry Zandbergen

Very Low Earth Orbit Constellations for Earth ObServation...........cccccooveiiiiniiiieiiiiseeee e 155
Nicholas H. Crisp, Ciara McGrath

Space-As-A-Service: A Framework and Taxonomy of -As-A-Service Concepts for Space.........ccccovevvrivvnnns 167
Andreas Makoto Hein, Citlali Bruce Rosete

Design of a Shuttle and Depot Architecture for Reliable and Cost-Effective Refueling Operations in

F N L@ {31 USROS 171
Connor Geiman, Zachary Burkhardt, James Bultitude, Aiden O'Leary, Kelsen Case, Ethan
Spessert, James Cho, Alex Deuitch, Daniel Faber

TECHNOLOGIES TO ENABLE SPACE SYSTEMS

Thermal Analysis of Lunar Surface Habitats Based on Geographic Placement.............ccccovecvniiiiciecienneenn, 181
Ryan Demny, Davide Guzzetti

An Analysis of Phase Change Material for Thermal Management in Lunar Permanently Shaded
REGIOMNS ...t bbb 187
Travis Wavrunek, Jeffrey Allen, Marcello Guadagno, Paul Van Susante

In-Space Manufacturing of External Satellite Structures: A Review of Existing Concepts and
Discussion Of Their FEasiDIlity........c.couiiiiiiiiiiiiiei e n s 194
Michael Kringer, Ugo Lafont, Markus Pietras, Christoph Boehrer, Thomas Sinn

Maglev Based 3-DOF Experimental Platform for Autonomous Spacecraft Rendezvous and

DIOCKINE ..ottt e 202
Nitika Jaggi, Aditya Prakash, Gaurav Kumar, Tanya Krishna Kumar, Priyank Dubey, Dipak
Kumar Giri

KAMnet — a Deep Learning Approach to Optical Navigation for a Dawn-Dusk Earth Observation
1Y T o)+ PRSPPSO TR 212
Alfredo Escalante, Pablo Ghiglino, Manuel Sanjurjo-Rivo



Digital Twin and Artificial Intelligence Enabling Innovative Spacecraft Design, Development, and
S T o LT U ST PRSPPSO PR PPN 220
Sapna Rao, Christine Edwards

A System Engineering Approach to the Automated Design of the Low-Orbit Addition to the

GLONASS System and Other GNSS ..ot n e sr s 229
Nikolai Leonidov
Parafoil MPC Guidance and Path Following Control for D&L Phase of Reusable Space Vehicles................. 249

Andprei Filip Cojocaru, Alina Ionita, Andrei Eugen Tarabic, Andrei Lucian Alexe, lonut
Grozea, Paulo Rosa, Celia Yabar Valles

Mission Control’s EdgeAl Accelerator Toolchain — a Hardware Agnostic Tool for Deploying Deep
Learning Models on Low-Powered Edge Processors ... s 263
Rohaan Ahmed, Kaizad Raimalwala, Andrew Macdonald, Evan Smal, Michele Faragalli

ETHILE: A Thruster-In-the-loop Facility to Enable Autonomous Guidance and Control of
Autonomous Interplanetary CUDESALS .........cooeiiiiiiiiiii e 269
Alessandro Morselli, Andrea Carlo Morelli, Francesco Topputo

On-Board Smart Avionics for On-orbit Serviceable Spacecraft............ccoviiiiiiiiiiiiiiii e, 279
Lianxiang Jiang, Peipei Xu, Haiyang Chu, Mingxiang Li, Fei Wang

Industrializing Design & Production of Satellites and Launchers: How Suppliers Can Make a
D 3 (<) 11 SRR 285
Cristina Lorenzetti, Axel Roenneke, Randy Darling

SPACE SYSTEMS ENGINEERING - METHODS., PROCESSES AND TOOLS (1)

Concurrent Engineering for Ground Segment and Operations Conceptual Design — Use Cases,
Methods and Tools on the Way to DigitaliSation ...........cccceviiiiiiiiiiii e 296
Jennifer Hoffmann, Reinhold Bertrand, Nieves Moral, Marcus Wallum

The Small-Sat-EGSE: A Cost-effective SmallSat Development and Verification Platform............c.cccccovnnne. 306
Kilian Hoflinger, Tanyalak Vatinvises, Luka Juric, Alexia Mallet, Patrick Kenny, Daniel
Liidtke

Planet Qualification Lab : Leveraging Modularity and Automation to Mass Produce Satellites ..................... 307

Arthur Descamps, Michael Soulage, Aurore Piazza, Millen Anand, Jack Schomer, Brian
Eshnaur, Brent Amiano, Blaze Cubanski, Hannah Liebman

CUBESAT Thermal Management System Design Supported by Multiobjective Design
(031811011221 () BT R U OR PRSI 317
Daniele Calvi, Sabrina Corpino, Fabrizio Stesina

Innovative Methodology for the Preliminary Design Approach for Low Earth Orbit Constellations............... 318
Federica Conti, Leonardo Marini, Marco Eugeni, Michele Pasquali, Paolo Gaudenzi

Al Assistant Supporting Space Systems Conceptual DeSign..........ccoviiiiiiiiiiieiiei e 327
Jan-Peter Ceglarek, Reinhold Bertrand

A Virtual Systems Engineering Advisor to Identify Requirements Gaps: Application to a TTC
211 0T T (<) TS U PP U PP PR 331
Alejandro Salado



Cost Effective Approach for a Reliable SEE RoODUSt DESIZN.....c.eeiiiiiiiiiiiiiiiiiicsiesiieie e 332
Silvia Diaz, Jacinto Murioz, Cesar Pablo Fernandez

Cost Estimation Methodology and Tool for Future Reusable Access to Space Systems.........cccceverenerennenne. 337
Roberta Fusaro, Nicole Viola, Valeria Vercella, Davide Ferretto

A ROS/Gazebo-Based Framework for Simulation and Control of On-orbit Robotic Systems ...........c.c.cc.eee. 347
Jose L. Ramon Carretero, Jorge Pomares, Leonard Felicetti

Identifying Risk Factors in Space Missions: An Al-Based Approach ...........cccocvvviiieniiiiniine e 354
Sofia Kleisarchaki, Nikolaos Sapountzoglou, Nikos Andrikos

IDREAM: A Multidisciplinary Methodology and Integrated Toolset for Flight Vehicle Engineering ............. 362
Roberta Fusaro, Nicole Viola, Giuseppe Narducci, Giuseppe Governale, Davide Ferretto,
Silvia Chiusano, Alessandro Fiori, Orr Cohen, Eva-Marie Dupuy, Jasmine Rimani

SPACE SYSTEMS ENGINEERING - METHODS, PROCESSES AND TOOLS (2)

Comprehensive and Comparative Study of MBSE Applied to Space Systems Engineering..............c.ccocvvvenne. 377
Marcos Eduardo Rojas Ramirez, Stéphanie Lizy-Destrez, Alexis Paillet

Development of a Workflow Implementation to Conduct Automated Thermal Analyses of
Spacecraft from an MBSE System Model.........ccccccoiiiiiiiiiiii e 389
Henning Heibrok, Anton Donner, Moritz Edelhduser, Tobias Franz

Model-Based Mission Planning: Reducing Mission Planning Costs by Generating Mission-Unique

Architecture and ProCess FIAMEWOTKS .....c.uuuiiiiiiiiiiiiiiiii ettt e e ettt e e e s s sttt e e e e e e s s ssabbbeeeaeesssasbbraesesesssasns 399
Michael Halvorson, Jared Fuchs, L. Dale Thomas, Alexander Blair, Shivani Patel, Noah
Moyers

Application of a Tailored Mission Analysis Framework Within a Extracurricular CubeSat Project................ 415

Nina Bang Kieu Viet, Hikon Kindem, Elin Haugum

A Markowitz-Inspired Approach to Optimizing Space Technology Portfolio Investments...............cccveeruennee. 416
Julia Milton

Integrated Spacecraft Design: Demonstration of a Prototype Process and Platform for Satellite
D T e AN o) o) H Tz 2 ) 3 T O U PP PP PP PSP 417
Loveneesh Rana, Vladyslav Bohlachov, Andreas Hein

Space Product Development Process: Integrating a Sustainability Perspective in Design and
Production Of SPACECTALt .......c.eiiiiiiiiciii e 432
Bernd M. Weiss, Margot Clauss, Anna Ohrwall Ronnback, Rene Laufer

Solar Arrays Work During Dynamical Operations: Modeling and Optimization Problems Related to
Massive SPACECTAftS FLIGNT.......iiiiiiiiiieiec et 439
Ivan Samylovskiy, Vasiliy Sazonov, Nikita Belyakov, Alexander Filippov, Daniil Biryukov

PFAT - Post-Flight Analysis TOOIKIt..........cciiiiiiiiiiiiiiie i 440
Marcello Sciarra, Federico Letterio, Pablo Hermosin, Giulio Molinari, Maria Aranda
Rosales, Sebastian Willems, Jeroen Van Den Eynde

Commercial Suborbital Vehicle - System Design and Mission Optimization Using Conceptual
Multi-Disciplinary Optimization (CMDO) Framework ............cooviiiiiiiiininiiieeeieese e 450
Shrrirup Nambiar



PRONT-AIT: Framework for Assessing the Readiness of Assembly, Integration and Testing

Organizations Of SPACE SYSTEIMIS. ... ceiueeiueiiriiriiieiiesteeste ettt e e sreesre e e a e e sbeesb e e bt e b e e snesseesreesreenreenreennes 454
Isomar Lima Da Silva, Geilson Loureiro, Andreia F. S. Genaro, Fatima Mattiello-Francisco,
Adalberto Silva Jr

LESSONS LEARNED IN SPACE SYSTEMS: ACHIEVEMENTS. CHALLENGES, BEST
PRACTICES, STANDARDS.

Mission Assurance Handbook for University-Based Lean Satellites ...........ccocvveiiiriiiniiineiiieene 472
Mengu Cho, Yoshihiro Tsuruda, Masahiro Furumoto, Kikuko Miyata, Yukihito Kitazawa,
Toshinori Kuwahara

Project Life-Cycle and Workflow in a University CubeSat Project.........cccocevvviiiiiiiinienieeeesee e 479
Simen Berg, Hakon Kindem

Establishing a Protocol for the X-Change of Experience and Learning Between Space
Entities — Sharing What We Do Together and What We Have in Common — An ESA / CNES Case

Andrew Herd, Fabien Castanet, Daniel Galarreta, Isabelle Gibek

System Engineering Challenges Involved in Configuring a Small Satellite Bus for Advanced
Technology DEMONSIIATION. .....cviieieiieiiie ittt sr bbbt sr e nenr e sr s 491
Srividhya G, Mahalakshmi S, Tanmay Marathe, Nitu Pathak, Ashutosh Singh, Shankara A

David Atkinson, Mark Hofstadter, Tibor S. Balint

Checklist of Using COTS Devices for Distributed Onboard System Design............cccovvriviiriiiieicnininnnene, 501
Ting Peng, Sergio Montenegro

Solar Orbiter AOCS Fine Pointing Mode Improvement in Flight : Challenges and Achievements.................. 508
llario Cantiello, Patrick Chapman, Guillaume Monroig, Federico Passarin, Anthonius
Daoud-Moraru

A Space Conversational Agent for Retrieving Lessons-Learned and Expert Training..........ccccceoevvieninennne 519
Dimitar Mihaylov, Graye Broughton-Stuart, Yashar Moshfeghi, Massimiliano Vasile, Andrew
Herd

Testing of Small Satellite Operation and Software with Target Hardware and Rehearsals ...........ccc.cccovenenee. 532

Dennis Langer, Sivert Bakken, Roger Birkeland

LabSat - The First Polish Satellite to Provide Biological Research on the LEO...........c.ccooviiiiiiiiiiiiice 535
Adrianna Graja, Patrycja Sniadek, Bartosz Kawa, Agnieszka Podwin, Marcin Matycz, Maciej
Pauli, Marcin Bialas, Jan Dziuban, Rafal Walczak, Anna Chelmonska—soyta

Best Practices on Adopting Open-Source and Commercial Low-Cost Devices in Small Satellites
1Y 6T 103 4 TSR 546
Riccardo Di Roberto, Efraim Brandolini, Giacomo Sparvieri, Filippo Graziani

Analysis of Space Engineering Process Overhead for Design Changes and Implications for a New
NS LTS 2 Oa) oot oL A TSP PR PR PRPRTN 568
Jan-Christian Meyer



COOPERATIVE AND ROBOTIC SPACE SYSTEMS

On-Orbit Demonstration of Spacecraft Hopping Maneuvers Using the NASA Astrobee Free-Flyers............. 569
Jennifer Hudson, Stephen Kwok Choon, Marcello Romano

Dynamic Motion Planning of FPV Camera Free-Flyers for Autonomous Crew Tracking and
COLlISION AVOIAANCE. ... euvierieeeieeiiesieesieeste et aee st e steesteesteesteesteaseesseesteesbeeseeeseeaneeaseeaseeabeenbeenbeanbenreenreesreenteeneeeneas 578
Taisei Nishishita, Daichi Hirano, Shinji Mitani, Seiko Piotr Yamaguchi

Path Generation and Control of Humanoid Robots During Extravehicular ACtiVities ..........ccocvvvveviienininnnn 585
Jose L. Ramon Carretero, Ramon Calvo Gonzdlez, Adrian Trujillo, Leonard Felicetti, Jorge
Pomares

Trailblazer, the First Commercial Satellite Refueling MiSSION.........cccovvviriiiniiiieieiesese e 592
Connor Geiman, Zachary Burkhardt, James Bultitude, Alexander Deuitch, Jeremy Schiel,
Daniel Faber

Non-Parametric Modeling for State Estimation Filtering and Control of Aggregate Spacecraft
N (5] 10 PSP PR PSPPI 593
William Parker

Design and Integration of a Multi-Arm Installation Robot Demonstrator for Orbital Large
AASSEIMIDLY ...ttt R R Rt 613
Mathieu Deremetz, Maxence Debroise, Marco De Stefano, Hrishik Mishra, Bernhard
Brunner, Gerhard Grunwald, Maximo A. Roa, Matthias Reiner, Martin Zavodnik, Martin
Komarek, Jurij D'Amico, Francesco Cavenago, Jeremi Gancet, Shashank Govindaraj, Pierre
Letier, Michel llzkovitz, Levin Gerdes, Martin Zwick

In-Orbit Demonstration of ISMA Robotic Capabilities to Pave the Way for a New Generation of
SPACE SYSLEITIS ... b e b e s e b h e e R e R e e r e h e 624
Sebastian Bartsch, Stéphane Estable, Torsten Vogel, Marc Manz, Gwenaélle Aridon, Romain
Caujolle, Francisco Javier Colmenero Lechuga, Mercedes Alonso, Manuel Esquer, Daniel
Silveira, Carolina Serra, Marko Jankovic, Wiebke Brinkmann, Isabel Soto, Gonzalo Guerra,
Jeremi Gancet, Pierre Letier, Andrés Martin-Barrio, Mark Shilton, Elie Allouis, Bjorn
Ordoubadian, Eric Bertels, Apostolos Chamos

Multi-Link Robotic Manipulator Guidance Via Machine Learning Algorithms for Mars Excavators............. 638
Andrea Carbone, Andrea D'Ambrosio, Fabio Curti

Analysis of a Zipliner Robotic System to Assist Astronauts on Lunar and Martian Terrains.............ccocoovveee. 639
Vishnurat Kadagadakai, Sushmith Thuluva, Riddhi Rai, Ananya Kodukula, Vyoma
Bharadwaj, Alankriti Jain, Bhavana B Rao, Aayush Shukla, Greeshmanth Pulicallu, M
Nanditha Prabhu, Ruhi Mitra, Preetham M. P. Satwik Kamath

Motion Planning for Relocatable Robots Performing On-Orbit Locomotion and Manipulation Tasks ........... 646

Maximo A. Roa, Anatoliy Huzynets, Ismael Rodriguez Brena, Mathieu Deremetz, Pierre
Letier, Gerhard Grunwald

INTERACTIVE PRESENTATIONS - IAF SPACE SYSTEMS SYMPOSIUM

Model Predictive Impedance Control for Orbital Replacement Unit Installation by a CubeSat
NS 0 To s TP PP PT PP PP 657
Mitchell Kurnell, Inna Sharf



A Low-Cost Attitude Control System Using Hard Disk Drive Based Reaction Wheels for CubeSats............. 674
Yaqoob Alqassab, Aysha Alharam

Novel V&V Approach at PIL Level in Open Loop Configuration for Nonlinear Online

Optimization Parafoil Guidance of Reusable Space VEhiCles ..........ccccoiiiiiiiiiiiiiiiiie e 679
Andrei Lucian Alexe, Florin Mingireanu, Andrei Eugen Tarabic, Andrei Filip Cojocaru, lonut
Grozea, Celia Yabar Valles, Elio Zaccagnino

Obstacle Avoidance System Using a Monocular Camera for a Low Orbit Spacecraft Using Brute
Force K-Nearest Neighbor (KNN) AIZOTItIIMS ......ooviiiiiiiiieiieicee et 687
Raja Munusamy, Sarukya Kastury

Fast Sliding Mode Variable Structure Impedance Control for On-Orbit Insertion and Extraction of
Dual ATm SPace RODOL.......ocviiiiiriiiiieiiei e 688
Dongbo Liu, Haiping Ai, Li Chen

Research on Motion Planning of Space Robot Based on Synchronous Optimization Method .............cc........ 695
Wei Kou, Zhanxia Zhu

Preventing Single Event Upsets in Microbit Chips in a Hosted LEO Payload.............ccocovniiiiiininniicnn 696
Theodore Ouyang, William E. Mayville, Kevin Simmons

A Streamlined Design, Development and Validation Process for Micro-Launchers ..........ccccccoovviviiciennnnnn, 697
Victor Covasan, Afonso Mendes, Paulo Rosa, Indira Nagesh

Methods for Increasing the Dependability of High Performance, Many-Core, System-on-Chips................... 704
Rafal Graczyk, Saad Memon, Marcus Vélp

A Novel On-Board Al-Based Adaptive Image Processing and Compression for Earth Observation
CUDESALS ... s 714
Aysha Alharam, Yaqoob Alqassab, Reem Senan

Virtual Hardware-In-the-loop Testing of the ADCS of DhabiSat............cccoviviiiiiiiiiinicee 720
Yaqoob Algassab, Aysha Alharam, Abdallah Alansari, Firas Jarrar, Igor Boiko, Basel Altawil

A Comparison of Multi-Fidelity Approaches to Unsteady Coaxial Rotor Performance Modeling on
EXtraterTeStIIAl UAVS ...cuiiiiiieiiiiiie e st sie ettt e st et e st e steesteeneeemeeeneeaneesseenteenteenseereesneesreenteeneeeneas 725
Wayne Farrell, Michael Kinzel

Configurable Architecture for Fully Autonomous Rover Operations..........c.ccecveveiiiiinininninisieie s 726
Riccardo Maderna, Armando La Rocca

A Model Based System Engineering (MBSE) Tool to Support Early Design of a RVD CubeSat
1Y 6T o) SR 736
Giorgio Ammirante, Sabrina Corpino, Giuseppe Dinolfo

Astraeus: A New Perspective on Titan's LaKes..........ccociiiiiiiiiiiiiii e 737
James E. McKevitt, Shayne Beegadhur, Alisa Zaripova, José Andino-Enriquez, Jonathan
Parkinson-Swift, Louis Ayin-Walsh, Tom Dixon

Development and Use of Bpsci, an Open-Source and Adaptable Dynamics Visualization Software............... 749
Jerry Varghese

A Framework for Collecting Lessons Learned for University CubeSat Projects .........c.ccovvevvriinicnienenneenn, 757
Evelyn Honore-Livermore, Sivert Bakken, Roger Birkeland



Photometric Analysis for Testing Starlink Solutions to Light Reflection Mitigation ............ccccvevveriiininennnn 764
Lorenzo Cimino, Shariar Hadji Hossein, Lorenzo Mariani, Gaetano Zarcone, Matteo Rossetti,
Mascia Bucciarelli, Alessandra Di Cecco, Patrick Seitzer, Fabrizio Piergentili

Lesson Learned Innovations in the European Space Agency - First Steps in the Application of
Artificial Intelligence and Machine Learning for Iproved Capture of and Learning from our Past

EXPEIICIICE ...ttt bbbkt h bR E e s e e e Rt R R R et R R R R Rt n e n e n e enenns 772
Andrew Herd

Software Development Lessons Learned in Volunteer Student-Driven Cubesat MiSSions ...........ccccovviiieinins 777
Magnus Mcehlum

Motion Planning of Space Robot Based 0N GAT ..........cocoviiiiiiiiiiee e 783

Jie Li, Zhanxia Zhu, Yongxing Tang

Adaptive Nonlinear Observer-Based Sliding Mode Control for a Flexible-Base Two-flexible-link
and Two-flexible-joint Space Robot Capturing Non Cooperative Satellite............ccovvveriviiniiniiniciee e, 790
Xiaodong Fu, Haiping Ai, Li Chen

STASIS: An Attitude Testbed for Hardware-In-the-Loop Simulations of Autonomous Guidance,
Navigation, and CONtrol SYSTEIMIS .......ouiiiiiiiiiiie it sr e 791
Gianfranco Di Domenico, Francesco Topputo

Real-Time Remaining Useful Life Prediction of Spacecraft Reaction Wheels Using Hybrid Model
Based on Artificial Intelligence TEChNIQUES ........coviieieiiiii it 811
Krishna Kumar

Distributed Control of Flexible Load Transportation Based on Multiple RObOtS..........c.covvviiiiiiiiiiiiiin 817
Ran Tao
Safety Guided System Design for Satellite Mega-Constellations ..........ccocvveerieriieeriesreeiesieseeseeseene e 818

Woo Seok Park, Maren Hiilsmann, Salman Ali Thepdawala, Roger Forstner

International Space Stations Communication System to the Earth : The European Data Relay

System for the AStronauts 0N OTDIL. ........c.cciuiiiiiieiiee ittt r e e sse e bt e sbeesbeebessbesineas 828
Jamel Metmati
Spacecraft Preliminary Sizing Formulation Methods.........c.cicviiieiieniieise st 832

Johannes Norheim

Agile-Systems Engineering for sub-CubeSat Scale Spacecraft...........ccocovviiiiiiiiiiiii 838
Konstantinos Kanavouras, Andreas Hein, Maanasa Sachidanand

Ouroboros - A Case Study in Distributed Agile Concurrent Engineering (DACE) of Space Missions............ 853
Daniel Erkel, Chloe Gentgen, Elwyn Sirieys, Benjamin Yu, William Parker, Olivier De Weck

An Integrated Design Platform to Analyze and Size Planetary Exploration Systems Applied to
Lunar Lava Tube EXPlOTation. .........cccuiiiiiiiiee it n e nne s 870
André Roque, Conall De Paor, Jasmine Rimani, Stéphanie Lizy-Destrez

Author Index





