2025 European Data Handling &

Data Processing Conference
(EDHPC 2025)

Elche, Spain
13-17 October 2025

Pages 1445

|EEE Catalog Number:  CFP25JZ7-POD @lEEE
ISBN: 979-8-3503-7955-6 A My,

12



Copyright © 2025, ESA
All Rights Reserved

Copyright and Reprint Permissions:

Abstracting is permitted with credit to the source. For permission to reprint or republish any portion of this publication, please
contact the copyright holder.

*** Thisis a print representation of what appearsin an electronic format. Some format issues inherent in the
e-media version may also appear in this print version.

|EEE Catalog Number: CFP25J27-POD
ISBN (Print-On-Demand): 979-8-3503-7955-6
ISBN (Online): 979-8-3503-7954-9

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

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings



TABLE OF CONTENTS

Advanced Data Handling Architecture (ADHA) - Development Status and Roadmap ..........ccoeveneveneeieicienceenen 1
David Seenari, Kostas Marinis, Ali Zadeh, Josep Rosello, Sylvain Bouchart

Modular and Scalable Electrical Architectures for Satellite On-Board Data Handling and Processing
using ADHA (Advanced Data Handling ArChitECIUIE) ..........cceeeiieiieiieieieeeeee ettt 9
David Seenari, Julian Bozer, Dario Pascucci, Jon Caudepon, Felix Segle, Kostas Marinis

An Overview of the Foreseen MBSE Approach for ADHA Units and Modules: Methodologies and

F N o] o= 1o = OSSOSO TP 17
Alper Akarsu, Eleonora Mariotti, Dovydas Bieliauskas, Michael Jetzschmann, Tilo Wiklund, Stephan Jahnke
Smonas Drauk3as

A Generic SPaCEWIre TraNSPOt LAYEN ......cccoiriiirieierierie ettt b bbbt sbe e e e e e e e e e ne e e eseebesaesaesbeneas 25

Thomas Bahls, Henry Maurenbrecher, Robert Burger

Hardware agnostic neural NEtWOork emMbBEAAING ........ccviiiiieieieeeeee e e s r e ne e 33
Lino Alves, Macig) Zurad, Federico Raiti

Evaluating Quantum-Inspired Algorithms for Autonomous Spacecraft Optimization:A Comparative
Study of FPGA, CPU, and GPU IMpPlIEMENTALIONS. .......ccciceeiririiiseresiesiesie et seeneenaeneenensens 36
Tomoya Kawakami, Toru Sasaki, Katsuhisa Ogasawara

Delay Tolerant Network (DTN) — Study and Development of Bundle Protocol (BP) and Licklider
TranSMiSSION ProtOCOl (LTP) ...ttt sttt b et bbb et b e b se e se et e s e e e e e ae e e e neebesbesaesben 40
Raphaél Boissonnade, Elisa Ballatore, Alexis Teffene

Two Approaches to Space Data Handling: ALTIUS and EIS/ELOIS 10D ESA Missions— Classical vs.
Hybrid ArchiteCtureS With SUDPEIVISION. .......ccociiiiiiiie sttt st esae st be s aeseete s e e e e eneeneeneenens 44
Julien Nuttin, Christophe Seyler, Vincent De Longueville, Philippe Cornet, Gérard Habay, Eric Callut

Deploying Al-based Spacecraft Telemetry Anomaly Detection on an Adaptive System-on-Chip
SOIULION ...ttt ettt ettt et e st et e s be e aesbeeabesbeeabesbeeabeebeesseeaeesesaeesheaaeesheeatesheensesbeenbesbeenbeebeenbeeneeseeaeesreensesreensesanan 49
Andrew McCormick, Adewale Adetomi, Ken O’ Neill

A Camera Payload and Processing Unit for Autonomous Satellite Deployment Verification accel erated
DY SOt GPU ...ttt ettt bbb bR se b b e e E bR £ £ £ e b e Rt s £ e A b e b et E b b e Rt e e b e b et e b b et e e 55
Chedi Fassi, Mohamed Nadhem Mraihi, Aron Berner, Markus Plattner, Jintin Frank, Markus Roner

TSN development platform for aerospace: aversatile TSN tool for the streamlined configuration of
aerospace missionsin combination With RTEMS ..ottt eneas 63
Eva Lopez-Ruiz, Celia Arias-Martinez, Jorge Sanchez-Garrido

Flight software for SWarms Of SEEEITITES ..........eoiiii bbb 67
Felipe Alves Suana, Julien Galizz, Pierre-Baptiste Lambert, Bernard Pontet, Cécile Dechoz, Yoan Gregoire
Irene Valenzuela Molina, Adrien Fort, Ezra Fielding, Florence Roubert

Design and application of SAVOIR File Management System Library for ICE Cube OBCU .........cccoceeoinirnniennee 75
Michat Kostrzewa

Development Status of the 27d-generation On-board Processing Unit Using COTS GPU ........cccoceeeeeveceeecveecvenee 80
Takeshi Tachibana, Jin Miyazawa, Kenji Maeno, Shoya Otsu, Minoru Yoshida, Toru Sasaki
Hiroshi Kishimoto, Shinya Hirakuri, Shota Suzuki, Yosuke Sato, Akira Chiba



Real-Time Onboard Data Accumulation and Pre-Processing for the Photospheric Magnetic field Imager

ON ESA S VG MISSION ...ttt bbb sttt e e s e et e e et et e Rt e Re e Rt ebeebe s beseeebesbesee s anse e eneeneas 84
Deepa Muraleedharan, Johann Hirzberger, Jan Saub, Matthias Schoeneck, Mohammad I gbal Hossan Asif
Kinga Albert, Martin Kolleck, German Fernandez Rico, Harald Michalik, Sami.K.Solanki

NANOhpc-obc: Scalable Multicore RISC-V based Fault-Tolerant High Performance OBC Platform for
TR @ g o LA A o o] o= 1o g 92
Bojan Kotnik, Matic Erker, David Selcan, TomaZ Rotovnik, Dejan Gacnik, 1ztok Kramberger

Development of Scalable Mission Computers and Data RECOITEN'S .........ccvreierieerieerieiriee st 96
Yoshikazu Hirayama, Yuna Tsuji, Atsushi Settsu, Kazuhiro Nishikawa, Toshikazu Kato, Yoshiki Otani
Ryosei Seo, Takeshi Tachibana, Hiroshi Kishimoto, Tadashi Hamasaki, Minoru I nui

Unibap Loom — A real-time hyperspectral preprocessing pipeline for in orbit processing .........ccccecvvnncenineniene 100
Oskar Flordal, Oliver Petri, Tomas Mahlberg

Data Distribution Service (DDS) over Time Sensitive Networking (TSN) for launchers...........cccooeveveveicveceenenne, 107
José Miguel Sanchez Martinez, Pablo Galeano Sanchez, Carlos Dominguez Sdnchez, Jaime Martin Losa

Optimal File Size Distribution and Data Availability USING CFDP ........ccooeiiiiieiee e 112
Giovanni Battista De Giorgi, C. Legendre, P. Bihn

Ultra-Fast, Low-Overhead SpaceFibre Communication for System-on-Chips .........coceeerereienrienenereee e 117
Dave Gibson, Andrew MacLennan, Suart Mills, Steve Parkes, Albert Ferrer Florit
Alberto Gonzalez Villafranca

On-board Data Handling Security Reference ArChiteCIUIE ........ccveveiveieeeeees e 125
Diego Sanz Hernando, Elena Alafia Salazar, Carlos Dominguez, David Gonzal ez-Arjona
Arturo Pérez Garcia

Design & Qualification of a Satellite Security Unit for LOWer-Class MiSSIONS ........ccoveirenineneneneneneseseseseee e 132
Pierre Dutronc, Daniel Kreschner, Karin Zielinski

On board Data ProCessiNg OFCNESIIALON ........cc.ciiiuirerieitertesiereeeeee e ee s ie st saesbe st sbesbesbeseessebeseeseenee e e e eneesesneenesreseas 136
Adéle Karam Hankache, Aurelien Castanie, Liz Ramos Medina, Virgile Robles, Sergiu Weisz

Tip & Cue AlS-Assisted Gaussian Process Regression for Ship Dynamics Modeling and Cognitive

YN G I = 1o 143
Matteo Sartoni, Max Ghiglione, Davide Patrone, Andrea Pietropaolo, Carlo Ciancarelli
Giuseppe Notar stefano

NAVIGA GNSS ASW: GNSS Recelver Application Software for Launch and Re-Entry Vehicles based
[0 I 7 P 149
Jos2 A. Pulido, Victor M. Garcia, Jodo S Silva, Adrian Cardefiosa, Mariano Wis, Sergio Ramirez

YOShI: YOLO-ODARIS Ship-Detection Interface - An Innovative Approach to On-Board Data
ANAYSISTOr SNIP-DELECLION ....c.eieitite ettt h e bbbt b e b e se e s b e be st e e et e e e e ene b e naene 157
Mattia Scaglioni, Daniel Herschmann, Kurt Schwenk

SKE: emulation of on-board computer environments in operational SIMUIBEOrS ........ccccccvvveieeeviesesese e 164
Carlos Cuesta-Martinez, Cécile Déchoz, Julien Galizzi, Umberto Andria, Miguel Masmano, Manuel Mufioz

CUBO: Developing a generic building-block ecosystem for on-board processing products based on
[N LU0 169
Jonathan Fernandez, Ré&mi Roques, Laurent Beugnet



Evaluation of Neuromorphic computing technologies for very low power AI/ML applications...........cccoccveerenenne 173
Roland Brochard, Jérémy Lebreton, Lucas Marti, Nicolas Menga, Gilles Bezard, Alf Kuchenbuch
Douglas McLelland, Nicolas Bourdis, Florian Corgnou, Gregor Lenz, Karl Vetter, Harvey Gomez
Kenneth Ostberg, David Juhasz, Laurent Hili

Reshaping the Earth-Observation value chain through Al-eXpress powered satellite-as-a-service .......ocevvevennnene. 181
Vito Fortunato, Leonardo Amoruso, Sefano Antonetti, Cristoforo Abbattista, Gianluca Furano
Lorenzo Feruglio, Mucci Beltrami Marco, Stefano Oliva

LION DPU — ADHA 3U-based architecture for data handling module for safety operation ...........cccoeeveeevieceninnes 185
Pawel Okas, David Steenari, Grzegorz Gajoch, Radowlaw Paluch

Edge SpAlce: Deep Neural Network simplification pipeline for On-Board Data Reduction ............ccccceeieeierennene 192
Francois De Vieilleville, Nicolas-Marcel Lemoine, Pierre-Jean Coquard, Pauline Audenino
Soni Paris Summers, Boyan-Nikola Zafirov, Smon Vellas

Avionics Unit Modularity Convergence across Spacecraft Classesusing ADHA ..o 199
Rémi Roques, Jonathan Fernandez, Mathieu Palomba

From Zyng™ UltraScale+™ to Versad ™ Al Core based High Performance Processing solutions ............c.ccoevenee. 206
Bugaut Vincent, Barral Christophe, Leroy Benoit, Mége Alexandre

OBCU-500: the New Space OBC by ATRBUS ...ttt st et 209
Matthieu Nouard, Regis Temperman, Jean-Luc Poupat, Nicolas Paulin

Rad-Hard Telemetry and Telecommand Mixed-Signal |C Suitable for RIU, RTU, and ICU Satellite
SUDSYSEEIMIS ...ttt cteete e sttt e e st et e e e e eseese st e seetestesae st e e teseeseesseste s ensessessesseseeseaseabeebesReseeabebeseesenseneensensenseneeneenenns 215
Ernesto Pun-Garcia, Marcelo Collado-Martinez, Claudio Monteleone, David Levacq

ORION: PlUG INEO TNE FULUIE ...ttt bbbt bbb e bbb 221
Premkumar Harikrishnan, Rodolfo Martins

HW/SW Codesigned Calibration fOr HY PSO ..ot s st e 228
Samuel Boyle, Cameron Penne, Aria Alingjad, Dennis Langer, Milica Orlandi¢

CCSDS 123 Compression Applied to Interferograms. Demonstration of a High-Performance On-Board

Data Compression Pipeline for the CAIRT Earth Explorer 11 Candidate ..........ccccvevveieieieviesieieeeeeeeee e 232
Korbinian Moser, Enrico Magli, Julian Schneider, Lucana Santos, Michel Francois Foulon
Philippe Giaccari, Isabell Krisch, Herbert Loew

Advancing time-sensitive networks in aerospace: deterministic avionics aboard the MIURA-5 ........cccovevevenenee, 239
Jorge Sanchez-Garrido, Marco Fuentes, Jose-Miguel Sanjuan, Martin Martin-Meiras, Antonio Vera

The SVOM/ECLAIRS ONDOAIT SOFtWEAIE ......ccueiuiieiiierie ettt sttt e e e e e s ebesaesnesbeneas 242
Frédéric Chateau, Séphane Schanne, Pierre Kestener, Francois Daly, Nicolas Dagoneau
Camille Tahoulan, Hervé Le Provost, Shebli Anvar, Julien Galizzi

Low-Power System for Onboard Target Classification 0N SAR D@t .........cccevueveeeceeenie st 250
Gustavo Jacinto, Mario Véstias, Paulo Flores, Rui Policarpo Duarte

Time Sensitive Networking for Space Applications: Definition and DemonStration ..........cocoeveeeneieneieneneseeneene 258
Kamil Grzymkowski, Jarostaw Kwiatkowski, Rafat Renk, Krzysztof Romanowski, Arkadiusz Hojka
Krystian Repiriski, Daniel Klein, Damien Fruchard, Franck Wartel, Elisa Ballatore, Massimo Barbero
Tomasz Szewczyk



Memory Synchronization in Multi-Processing Systems for Thermal Optimization in Satellite Payloads ............... 266
Leo Papendorff, Chedi Fassi, Aron Berner, Jintin Frank, Markus Plattner

Explaining raw data complexity to improve satellite onboard ProCESSING ......cccevveeeerereereseseseseseseesse e eeeseens 272
Adrien Dorise, Marjorie Bellizzi, Adrien Girard, Benjamin Francesconi, Séphane May

An Open-Source Approach for Emulating Complex Embedded Systems: Enhancing Software
Verification with Radiation-Induced Fault INJECLION ..o 280
Maxim De Clercq

Novel On-board Computer and Data Handling Subsystem for European ADCS for Earth Observation

YN oo [ Tor= 1 o] o USSR 286
Bojan Kotnik, Matic Erker, David Sel¢an, Dejan Gacnik, Tomaz Rotovnik, Alessio Paoletti, Florin Tache
Andrei-Lucian Alexe, Andrei-Filip Cojocaru, Mireya Vicente Camacho, Nicola Melega
Agne Paskevicitite-Kidron

NASEO: Neural Architecture Search for Earth Observation Onboard ProCeSSING .......ccvvreveeresesieriesieseeseeeeeenenns 292
Parampuneet Kaur Thind, Roberto Del Prete, Matthew Whitley, Andrea Mazzeo, Nicolas Longépé
Gabriele Meoni

Serval Nano DPU — towards a mission-agnostic Data Processing UNit ..o 300

Adrianna Graja, Wojciech Sfadek, Marcin Cwiek, Pawel Wozny, £.ukasz Krulisz, Radostaw Paluch
Szymon Rogoziriski, Robert Czerwiriski, David Steenari

Onboard Machine Learning for Satellite Edge Computing: The SPAICE Project Use Case .......ccceeeeveeererenennenne. 306
Luis M. Garcés-Socarras, Raudel Cuiman, Flor Ortiz, Juan A. Vasquez-Peralvo, Jorge L. Gonzalez-Rios
Mouhamad Chehaitly, Arkadii Kazanskii, Sahar Malmir, Amirhossein Nik, Jan Thoemel, Sumit Kumar
Marcele Kuhfuss, Swvetha Varadajulu, Eva Lagunas, Juan C. M. Duncan, Jorge Querol, Symeon Chatzinotas

High-Throughput Electrical Switching System on a Space-Grade Adaptive Computing Platform .............cccceeeee. 314
Raphael Mayr, Mariana Lamego Khouri, Michael Hahn, Dirk Thurnes

SpaceFibre Radiation TESING ON VEISAl ..ot 320
Alberto Gonzalez Villafranca, Albert Ferrer Florit, Marti Farras Casas, Seve Parkes, Pierre Maillard
Ken O'Nelill

FoX: A Modular Platform for a Commercial Space COMPULEY ........ccceoerererierireriesiesiesie e e e see s seeseas 326

Vilhelm Geijer, Richard Hauer, Viktor Fagerlind, Jonas Morfeldt

End-to-End Vessel Segmentation from Raw SAR Signals: A Preliminary Study .........cccooeveeveveieveccceeceeeeee, 331
Alessio Auddino, Roberto Del Prete, Federica Biancucci, Edoardo Montecchiani, Oreste Trematerra
Gabriele Meoni, Nicolas Longépé

An FPGA Accelerator for CCSDS 142 O3K-LDPC for Non-Coherent Optical Communications Coding
200 ISV 0ot a0 1 (o o OSSOSO 339
Dimitris Theodoropoulos, Christos Apostolidis, Nektarios Kranitis, Antonis Paschalis

Towards real-time edge EO foundational models: CORSA on Hailo Al aCCElErator ..........cooovivenereneenieneeseeeeene 344
Nick Witvrouwen, Dirk Nuyts, Xenia Ivashkovych, Bart Beusen, Tanja Van Achteren, Anders Persson

Synthetic Data Generators for Enhanced Space-based Network Traffic Modeling .........cccoeveveveveveeveceeceeece 349
Evgenios Tsigkanos, Giannis Panagiotopoul os, Giorgos loannopoul os, Romain Clement de Givry
Petra Jory, Jakub Nalepa, Tomas Navarro Reverte



High-Performance Reconfigurable Processing in Space: Utilizing the AMD Versal Al Coreinan
ADHA CO-ProCeSSiNG IMOAUIE ...ttt ettt s ae b e bt sb e besbese e st e beseese et e s e e eneeneenas 356
Julian Schneider, Andreas Hurni, Julian Balling, Andreas Kélnberger, Sebastian Wagner, David Steenari

Time-Sensitive Networking for Space Systems: Enabling Deterministic Ethernet in Spaceflight .........ccccveveee. 362
Scott Wakelin, Nicolas Ganry

Avionics Centralized Unit — All-in-one solution for satellite platform ... 369
Jules Wacquez, Thomas Francois, Pierre Hallet, Haydn Reysenbach, Thomas D’ Hondt, Ben Delcoigne

A reliable supervisor system utilizing an FD-SOI FPGA and MRAM for COT S-based payload data
Q1 0T0SS= ] oo SRS 374
Clemens Horch, Daniel Garbe, Konstantin Schéfer

CCSDS124-Compliant Minimal-Footprint |P Core for Real-Time Telemetry-Data COmpression ..........cc.oeeeeveeee. 378
Samuel Torres-Fau, Felipe Machado, Antonio J. SAnchez, Roberto Sarmiento

New Instrument Controller Electronics (NICE): ADHA Next Generation ICU ........c.cccoveirrieneieneieneiesenesieeiene 385
Enrique Garcia-Nufiez, Alfonso Gonzalo Palomo, Isabel Garcia-Rojo, Pablo Bedialauneta Rodriguez
Fernando Sanz Gamiz, José Ramén Rodriguez

CRIMSON - Close Proximity Operations Control Unit Development and Qualification ...........ccocoeveieicieeiceenne. 389
Dawid Linowski, Arkadiusz Hojka, Bruce Yu, Mateusz Jasiriski, Tomasz Rybak, Sarmad Aziz

ADHA Hyper Compute Units (AHCU): Case-Study for Integration of COTS SoC Devicesin ADHA
form factor for scalable on-board data CENtre UNITS ..o 396
Ivan Rodriguez-Ferrandez, Sanath Muret, David Steenari

Dynamic Power Allocation for High-Performance Al Inference on GPUs in Spaceborne Applications................. 404
Ivan Rodriguez-Ferrandez, Mario Rueda, Pablo Ghiglino, Sanath Muret

Leveraging CUDA Middleware to Enhance Fault Tolerance of GPUs Under Radiation Exposure.............cccccee.e.. 411
Ivan Rodriguez-Ferrandez, Leonidas Kosmidis, Maris Tali, David Steenari

The Great Coral Reef: Modular AlI/ML Task Acceleration for Onboard Data Processing .........ccoceveveevvevieveeeennnne. 417
Bernat-Kristéf Vescan-Bakcsy, Atena Stefania Szabo

Increasing Dependability of Spacecraft Avionics Using Time-Triggered Ethernet ..........cccoevvvevcevivcevcvvencevevenn, 425
Mario Gartner, Brendan Hall, Andrew Loveless, William T. Smithgall, Martin Schwarz

Ramon.Space RC64 and NuStream with Klepsydra Al: Rad-hard High Performance On-Board Al ..................... 428
Pablo Ghiglino, Mandar Harshe, Christian Vogt, Aviran Hazout, Ran Ginosar, David Seenari

Towards Agile and Efficient Al Inference on Space-Grade Computing Platforms...........ccccocevvvevevevccccieseceenne, 436
Pablo Ghiglino, Mandar Harshe

Enhancing Flight Software Development through a Model-Based Approach: A Case Study on Alsat-1B ............. 441
Youcef Bouziane

Modeling Latency and Energy Trade-offsin Emerging Space Edge Computing ArchiteCtures...........cccevveveneene 446
Dorian Chenet, Christophe Moy, Jordane Lorandel, Sergio Ramirez-Gallego, Raul Regada Alvarez

Synthetic Aperture Radar Back-Projection using Adaptive Intelligent Enginesin AMD Versa™
AADEIVE SOCS ...ttt st te st e et e s e et e e beeae et e saesaeebebesee st entesse e enseneeneeneeseeseeaeeRe et e seeaReetenteseenrentenes 454
Mark Roallins, Ken O’ Neill



On-Board Signal Processing for Search and Rescue Unit (SARU) ....c.ooiiiiiiiiinie e 459
Margarita Martinez Coves, Carlos Garcia de la Cueva, Luis Engelmo Tejero, Carlos Abad Garcia
Juan-Manuel Rodriguez Bejarano, Raul Regada Alvarez

Prodige processors family: from 5G/6G to GNSS & PNT appliCations .........cccceveveereeienesesiesesieseesseseeseeesseseenens 466
Alvaro Cortés Sanchez-Migall6n, Carlos Abad Garcia, Margarita Martinez Coves
Juan-Manuel Rodriguez Bejarano, Raul Regada Alvarez

Intelligent Platform Study outcomes; End2end architecture to unlock System AUutONOMY ........ccoceeevererennenenenens 472
Jon Caudepon, Adrian Leu, Cristina Arias, Chiara Brighenti, Ryan White

On-Board Performance Benchmark ("OBPMark") of Arm NEON SIMD on Teledyne e2v
L S1046-Space and L X2160-Space Space-Grade PrOCESSOIS ........cociirierierieieeeeee st sre st s seesesesses e snesseseas 478
Manuel Blanco, David Steenari, Guillaume Veran

Knowledge Distillation with Pseudo-L abelling for On-Board Earth Observation Al .........ccccceveveveeceveececeneseenens 483
Noelia Vallez, Aubrey Dunne, Jose Luis Espinosa-Aranda

Ongoing Activities for Closed Loop Artificial Intelligence Cognitive Synthetic Aperture Radar ...........c.ccccoveuennee. 487
Lucia Amorosi, Oreste Trematerra, Federica Biancucci, Chiara Giacanelli, Valerio Tocca, Francesco Rossi
Leonardo Carrer, Matteo Sartoni, Giuseppe Notar stefano, Max Ghiglione

Hardening On-Board Software: a Low-Overhead Compiler-based Approach .........cccooeeeeeieirinnicnc e 495
Emilio Corigliano, Davide Baroffio, Tomas Antonio Lopez, Federico Reghenzani

An Avionics Ecosystem for Small- and Mid-Sized Satellites Based on 3U-ADHA Unitsand Modules................. 503
David Seenari, Felix Segle, Maris Tali, Malte Bargholz, Olivier Mourra, Kostas Marinis

OBPMark and OBPMark-ML — Computational Benchmarks for On-Board Data Processing and

Machine Learning in Space APPHICALIONS .........oiiiirieiriiirieriee et be e 511
David Seenari, Ivan Rodriguez, Sanath Muret, Marc Solé Bonet, Jannis Wolf, Luis Mansilla
Leonidas Kosmidis

Optical Network Controller Leveraging Heterogeneous ProceSsing SYStEMS ........ccceoerererereneneseesiesie e seeesesene 519
Hiroki Hihara, Shohel Yamashita, Konosuke Nishinaga, Mitsunobu Kuribayashi, Takuya Furukawa
Jun Yoshida, Kuniyuki Omagari

High-Performance, Multi-Lane, SpaceFibre Routing Switch for ADHA ... 523
Seve Parkes, Alberto Gonzalez Villafranca, Albert Ferrer Florit, Marti Farras Casas, David Steenari

Design Drivers for SpaceVNX+ A Small Form Factor Electronics Unit for Space Applications.........c.cccoeeeevenene 531
Steve Parkes, David Givens

Reliability Enhancement of CNNs for Multispectral Images Segmentation on Earth Observation
IVHICTOSALE] TTTES ...ttt ettt b et e b e s ekt e b e s e b e e bt s R e Rt s Rt e R et e R et e R et b et e b e se e b e st e b e e s e nnesenn s 539
P. Matassa, L. Sarti, E. Sanchez, N. Battezzati, A. Ruospo

The Space Power System Standard: Architecture, Behavior, and CONNECLIVILY ........ccccecvveveveiesereeeeee e 547
Seve Parkes, Brent Gardner, Aaron Maurice

On-orbit data processing utilizing FPGA-accelerated deep learning modelS ........cccvovveverereerecenince e 554
Filip Novoselnik, Marko Mami¢, Filip Gembec, Ivica Skoki¢

FPGA-Based CCD Data Handling in Optical Space Missions: Euclid, PLATO, SMILE, and Solar-C .................. 560
S J. A Smit, R Kumar, D. Walton, A. Pendem, P. C. Ferrando, M. R. Soman



Neolink: A Scalable, Redundant, and QoS-Aware SpaceWire Communication System for On-board
SALE e DEEA HBNAING ....cveeeieiee et ettt h e bbb e s be s b e se et e b e se e e e s e et e neebeebeeaesbesbeseeseeneas 566
Fernando Rodriguez, Paul Yarr, Jason Quibell

Design and Development of a Redundant Ethernet Switch for Small Satellites ..., 573
Konstantin Schéafer, Sddhant Saka, Clemens Horch, Sefan Rupitsch

Context Imager: A Smart CubeSat Camerato Enable Intelligent Tasking of Onboard Instruments..............c.c..... 578
Murray Ireland, Charlotte Crawshaw, Cameron Anderson, Lucy Donnell, Luis Sanchez, Karen Holland

Improving CAN-busin space DY true CANOPEN ..o e s b e sbe e e 582
Holger Michel, Felix Korner, Jonas Magnus Rotenburg, Finn Meyer, Dennis Borde, Tarek Finger

100 Ghit/s-plus SpaceFibre on Space-QUalified FPGAS .........cccviiii ittt sre s 587
Albert Ferrer Florit, Alberto Gonzalez Villafranca, Marti Farras Casas, Seve Parkes

Enabling the Hardware Acceleration of Residual Layers within the FPG-Al Framework for Space
F N o] T Tor= (o] = OSSPSR PR 501
Lorenzo Ciacchini, Tommaso Bocchi, Tommaso Pacini, Pietro Nannipieri, Luca Fanucci

Effective, RODUSt TCP/IP OVEr SPACEFTDIE ..ottt bbb bbb st e e e 597
Albert Ferrer Florit, Marti Farras Casas, Seve Parkes

Satellite-as-a-Service Architecture for ML Edge Computing on Heterogeneous Processing Platforms.................. 603
Antonis Karteris, Alexis Chatzistylianos, Evgenios Tsigkanos, Giannis Panagi otopoul os
Alexandros Stavropoul os, Mathieu Bernou, Dimitrios Soudris, George Lentaris

ADHA Co-Processor For On Board Artificial INElIgENCE ......ooveverieirieirie et 608
David Gonzalez Arjona, Mihaita Ivascu, Paola-Alessandra Colombo, Paul Bajanaru, Dario Lo Presti
Bruce Yu, David Steenari

Enhanced Reliability and Autonomy for Satellite Operations Through Al-Driven Predictive

Maintenance of Control MOMENE GYFOSCOPES ....c..ceueruerueruirtertereareeeeieeeesessessessessesseseessesseseensansessensesessessessessessessesses 615
Eleonora Mariotti, Andrea Zanellini, Riccardo Zanella, Gianluca Furano, Mauro Mangia, Riccardo Rovatti
Mattia Violi

Advanced Health Monitoring and Failure Identification in Satellite Avionics Using Machine Learning ............... 625

Christian Borgia, Carlo Ciancarelli, Francesco Corallo, Andrea Fiaschetti, Leonardo Franchi
Davide Di lenno, Antonio Leboffe, Ilaria Pinci, Livia Manovi, Francesco Aldrigo, Maurizio De Tommasi
Alex Marchioni, Mauro Mangia, Riccardo Rovatti, Gianluca Furano, Eleonora Mariotti

Revolutionizing the Space Industry: The Power of TSN and RTOS INtegration ........cccceeveeeeerieniesesienesesesensennens 632
David Modrofio Maeztu, Oliver Ruiz Dorantes

A Modular Building Block for Advanced Space Robotic Servo CONtrol ..........coooeverenenenienese e 639
Gabriele Mantovani, Maria Francesca Pia Cusimano, Luca Zerilli, Luca Foresti, Antonio Facchin
Kevin Alessandro Quinones, Guido Sangiovanni, Andrea Rusconi, Davide Nicolis, Kjetil Wornmnes
Pantelis Poulakis

LEOSG: RFSoC Based Navigation Payload Signal Generator Demonstrator for a Future LEO-PNT

Y = 1 SRR 644
Giovanni Brajato, Rubén Domingo Torrijos, David Sanz Villalén, Arturo Pérez Garcia, Umberto Vargas
David Gonzalez Arjona, Maria Manzano Jurado, Max Ghiglione



FPGA Prototype of CGR-Al Engine for Space Systems: Step Towards UDSM Implementation ............cccceceeeneee 651
Gabriela Mystkowska, Matteo Monopoli, Pietro Nannipieri, Luca Fanucci, David Merodio Codinachs

From Shelf to Space: A Practical Evaluation of Radiation Hardness of COTSNVMe SSDS......ccccccvvevieveeieeenene, 655
Mathieu Erbas

On-Board Data Processing and Al Facility: A Modular Hardware-1n-the-L oop Testbed for Space
APPHCATONS B TNE EAGE ...ttt bbb st b e st b et b e bbbt bbbt bbb ee 662
Lyana Usa, Maris Tali, Juan Font Alonso, David Steenari

Extension to Vector Operations of a Soft GPU Core for Machine Learning Acceleration in Space..........cccceeeeuenee. 669
Matteo Monopoli, Daniel Deiana, Gionata Benelli, Pietro Nannipieri, Giuseppe Lettieri, Luca Fanucci

FPG-AI for On-Board Al Acceleration: A Case Study for Semantic Segmentation of Maritime and

I = L= I == T 676
Tommaso Bocchi, Lorenzo Ciacchini, Pietro Nannipieri, Tommaso Pacini, Claudio Tancredi
Francesco Tosetti, Francesco Rossi, Ilaria Bloise, Armando La Rocca, Federico Fontana, Luca Fanucci

Towards Efficient On-Board Al: Performance Benchmarks of the Jetson Orin NX for Space
F N o] T Tor= (o] = OSSPSR PR 684
Sebbe Van Der Smissen

Hera Al FDIR — On Board Telemetry anomaly detection USING ML ..o 691
F. Voldrich, O. Luschykov, L. Malek, M. Bosdlli, V. Kudrins

A3M - An ADHA-based scalable Solid-State Mass MEMOIY ........cccccceieierieieieseseseeseeseeseeeeessesesresessesressesseseens 697
Daniel Smith, Christian Spindeldreier, Ertan Gokll, Marc-Philipp Paarmann, Felix Prautzsch, Ole Bischoff

MMU-NXT — Power and Thermal Design of a Next Generation High-Performance Mass Memory Unit .............. 703
Markus Ahrens, Christian Spindeldreier, Ertan Gokl, Jan Frederik Wagenfeld, Felix Prautzsch
Ole Bischoff

SPACE!Box: On-Board Data Router for Future NTN and OBDH .......c.cooiiiiiiiiiiinee e 709

Ertan Gokli, Christian Spindeldreier, Felix Prautzsch, UIf Kulau

Beyond Traditional Payload Data Handling: Micro-Datacenter in Space for Converged
Software-Defined Storage and Payl0ad PrOCESSING .....cc.ecveierierieiieieeeeesese e sre e e e steste e saeseae e eseesessessesresses 715
Ran Ginosar, David Steenari

Composable Al Pipelines for Onboard Earth Observation Enabling Few-Shot, Hardware-Aware and
Sensor-Agnostic Development via Knowledge Distillation ... 722
Francesco Rossi, Luca Colomba, Armando La Rocca, Michele Bechini, Francesco Evangelisti
Claudio Tancredi, Francesco Tosetti, Francesco Caronte, Nadir Casciola, llaria Bloise

Optimizing Methane Detection On Board Satellites: Speed, Accuracy, and Low-Power Solutions for
ReSOUrce-ConStraiNed HArGWEIE ..........ooueieiieieieeeeeeee ettt ettt bbbt bbb b et e e e se e s e e e e e neenennas 730
Jonas Herec, Vit RiiZicka, Rado Pitoriak

Advance in Category-A Flight Software Production and their Application to [-HAB .......ccccoeveveeeievececeeeees 739
Andoni Arregui, Christoph WeiR3, Diego Amores, Fabian Schriever, Joan Roig, Thomas Wucher
Baptiste Maheut



Advanced Onboard Data Processing for the Photospheric Magnetic Field Imager in ESA’s Vigil

LTSS L] o T TSSOSO U TSP RS PTRTPTSPRSTPRTN 745
Antonio J. Moreno Mantas, José M. Morales Fernandez, Antonio Sanchez Gomez
David Hernandez Expésito, Beatriz Aparicio del Moral, Eduardo Bailén Martinez, José L. Ramos Mas
Daniel Alvarez Garcia, Maria Balaguer Jiménez, David Orozco Suérez, José Carlos del Toro Iniesta

Analysis and Implementation of DVB-S2 in the UHF Band for STRATHcube Downlink
1@0] 0010 018 g1 =100 -SSP 750
Daniel Sebbings, Louise Crockett, Carmine Clemente, Massimiliano Vasile

Microchip’s PIC64-HPSC: A Versatile Compute Platform for the Next Era of Spaceflight Systems ............c........ 757
Scott Wakelin, Nicolas Ganry

Modular Fault-Tolerant Avionics for Space EXPlOFELioN .........c.coeeeiiiiniene e e 763
Ivan Masér, David Hofer, Patrik Vel'ky, Jamin Naghmouchi

Towards a low-effort SpaceFibre EValUalion ...........cccoeieiieieieeeecise e s besnesrens 768
Rafael Plonka, Arne Seifert, Jon Caudepon

TOWAIAS NVIME SSD N SPACE ...ttt ettt sttt ettt b bbbt bbbt b et b e b et bt e bt e et e st st ee 776
Janos Lazanyi, Zsolt Dudas, Péter Németh, Gianluca Furano

Towards Integration of COTS Systems for High Performance Computing Applicationsin

High-Reliability Space Systems: A Distributed Redundancy Concept with Standardized Interface

IVIOTUIE ...ttt bt b e st bt h et R h e R4 e e b e 1o eb e £Heh e AR eh e AR e h e AR e se e R e me e b et eRene e b e neebeneebeseebennenens 779
Uma Parvathi Mallissery Manyan, Stephan Busch, Robin Franz

Vega-E Mmethal 0X enNging CONIOIIEN .........cuvciiicecice et sttt e e e e e e e neereens 787
Jestis Ortiz, Daniel G. Aller, Rodrigo Garcia, Miguel Angel Moreno, Leonardo Favilli, Alessandro Frivoli

Preliminary Design of the Stellar Apps Software Platform for Devel oping and Executing On-board

F N o] [ Tor= (o] = OSSPSR SRR 792
Hendrik Otte, Armin Purle-Kopacz, Kai Bleeke, Arnau Prat, Zain Haj Hammadeh, Andreas Lund
Jan-Gerd Mef3, Michael Felderer, Daniel Lidtke

Efficiently Escaping Low-Level Design in Digital Microelectronics by Wise Auto-Coding of HDLs

FrOM HIGh-LEVEl IMOUELS ... ettt b et b e e b bbb et e st e e e e et et e neenenne e 800
Alberto Urbon Aguado
GRAIN — Towards Event-Basetd Al iN SPECE ......ccccveiiieiiiie ettt st st st te e e e e e e e eneeneens 805

Kenneth Ostberg, Daniel Andersson, Jan Andersson Nerén, Laurent Hili

ASIL2ECSS: Reusing Automotive Certification and Qualification Standards to Lower the Cost of
Space Certification and Qualification for COTS ProCeSSOrs/SOC ..........ccerrrireirermnreirereneereesessereese s seseeseeenes 808
Leonidas Kosmidis, Ivan Rodriguez-Ferrandez, Matina Maria Trompouki, David Steenari

Heterogeneous Compute for Regenerative 5G-NTN Processing: A Versal-Orin Payload Design ........cccccceeeeenen. 812
Wouter Benoot

Design and Implementation of an Open Source Machine Learning Benchmarking Suite for On-board
SPACE SYSLEIMS ...ttt ettt e b s be e bt e sa e eh e e ea et be e Ee e Re e eA bt e Rt e eaEe e eheeeb e e nbe e e beenRee e beenneenre e nnes 815
Jannis Wolf, Marc Solé, Ivan Rodriguez, Leonidas Kosmidis, David Seenari



Instrument Control Unit (ICU) for Multi-Purpose Payloads: A Versatile and Modular Solution ...........cccccceeeennene
Alessio Fanfani, Lorenzo Lastrucci, Vittorio Eduardo Marino, Francesco Morini, Massimo Camerini
Laura Chisciotti, Antonio Colosimo, Stefano Malatesti, Vitolo Mario Daniele, Dino Passlasqua
Carlo Smoncelli, Luciani Roberto, Picchiani Matteo

PrAICC: A Predictible Inter-Core Communication Model for AMP SYStEMS ......c.ccvveveeerievenise e
Shastien Levieux, Philippe Plasson, Pierrre-Vincent Gouel, Lee-Roy Mallac-Allain, Lucas Mines
Sephane Rubini, Frank Snghoff

Fast-SEnSel: Lightweight Sensor-Independent Cloud Masking for On-board Multispectral Sensors...........c.......
Jan KnéZik, Jonas Herec, Rado Pitoriak

Bridging Reliability and High Performance in Al Execution with Radiation-Hardened Co-Processing .................
Carlos Rafael Tordoya T., Hans Dermot Doran, Pablo Ghiglino, Mandar Harshe

Applications of Ultra Wide Band technology in Lunar Exploration: An UWB Lunar Mission
(D 000 (S = (o o [OOSR
Nickolaos Panagiotopoul os, Laurentiu Nicolae Daniel, Ovidiu Ratiu, Ertan Umit

ADHA-compliant Next GENeration RIUS ...ttt e s s
Jesls Ortiz Martin, Julio César Chico Santos, Isabel Hidalgo Magaldi, Alfonso Gonzalo Palomo
Alvaro Padierna Diaz

A Structured Approach to AFR-1 Satellite Data Processing Utilization Using SCULPT .......ccocoeiiiiiineneneeeenee
Abhishek Patil, Ashish Sachan, Shreyan Sanyal, Pavan Lanka, B Manasa Devi, Rahul Baraskar
Santanu Chowdhury, Sunil Indurti

Feasibility of Advanced COTS RF Transceivers for Radio Frequency Payload Processing .........ccccceeevevveveecenenne.
Patrick Rosenthal, Frédéric Narbonne, Alexander Pawlitzki, Jan Budroweit, Ferdinand Stehle
Felix Eichstaedt, Adem Coskun, Ricardo Pinto

Design of machine learning payloads for technology and operations devel opment through the lens of

EWO SPACE IMISSIONS ...ttt sttt b e bt bbb b e s b e s e b e e bt e bt b e st bt b et b et b et e b e e e b e b e bbbt st e st et
Becca Bonham-Carter, Luis Chavier, Hugo Burd, lan Abcarius, Chantelle Dubois, Michele Faragalli
Tim Heydrich, Alan Higginson, Andrew J. Macdonald, Alexis Pascual, Shannon Paul, Sophie Villemure

Telemetry and telecommand packet utilization: On the UpcomMing UPAELE .........cccceererirereieinese e
Arnaud Bourdoux, David Pefia Hidalgo, Claudio Mevi

Challenges in the use of a Third Generation Flash Memory for space appliCations ...........c.cccevveveeieseveesiesieneeseenens
Mége Alexandre

Design decisions of the deep-space Data Handling Subsystem Basic Software within the Advanced Data

and Power Management SyStemM (ADPIMS) ..ot s bbbt
Conor Begley, Peter Matthijs, Frederik Van Sycken, Luc De Busser, Kris Provoost, Koen Soons
Steven De Cuyper





