
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-1218-3 

IAF Space Operations 
Symposium 

Milan, Italy 
14-18 October 2024 

 

Held at the 75th International Astronautical Congress  
(IAC 2024) 
 

 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2024) by International Astronautical Federation 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2025) 

  

For permission requests, please contact International Astronautical Federation 

at the address below. 

  

International Astronautical Federation 

100 Avenue de Suffren 

75015 Paris 

France 

 

 

Phone:  +33 1 45 67 42 60 

Fax:  +33 1 42 73 21 20 

 

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 

 

GROUND OPERATIONS - SYSTEMS AND SOLUTIONS 

Artificial Intelligence-Based Automation of Mission Post-Launch Operations Processes ................................... 1 

Gabriele De Canio, James Eggleston, Evridiki Ntagiou, Martin Unal, Holger Dreihahn, 

Marcus G. F. Kirsch, Jens Lerch, Steve Foley, Nieves S. Moral, Philip Pilgerstorfer, Jose M. 

Heras, Alisa Krstova, Sergio O. K. Daveloza 

Automatic Scheduling System for SAR Satellite Constellation ........................................................................... 6 

Shadman Sakib, Shuichi Tanaka 

CNES 'Automation', a Generic Solution to Face Today's Necessities ................................................................ 19 

Clément Hubin-Andrieu 

CubeNav: An Operational Flight Dynamics Tool to Support Guidance and Navigation of Deep-

Space CubeSats .................................................................................................................................................. 29 

Alessandro Morselli, Marco Lombardo, Julia Muylle, Luis G. Casajus, Alfredo Locarini, 

Marco Maggi, Marco Zannoni, Valeria Cottini, Simone Ciabuschi, Silvia Natalucci 

Information Visualization for Supporting Short-Term and Long-Term Situation Awareness in 

Ground Segments Monitoring: Application to SWOT Command and Control Operations ................................ 41 

Axel Carayon, Camille Fayollas, Clément Hubin-Andrieu, Emilie Tortel, Célia Martinie, 

Philippe Palanque 

Multi-Mission MSC & SDC: Shared Infrastructures, Frameworks and Facilities for Ground 

Segment .............................................................................................................................................................. 54 

Rosario Messineo, Alfredo G. Villa, Michele Martino, Matteo Del Giudice, Filomena Solitro 

OpsConf - Configuration Management for Non-Developers ............................................................................. 63 

Olivier Churlaud 

Development of ASTRAX Commercial Spacecraft Mission Support Control Center in Japan 2024 ................ 68 

Taichi Yamazaki, Taiko Kawakami 

The ASI-NASA COSI Mission and Its Scientific and Operational Ground Segment Architecture .................... 87 

Giancarlo Santilli, Massimo Calabrese, Elisabetta Cavazzuti, Valerio D'Elia, Francesco 

Fenu, Munzer Jahjah, Gianluca Polenta, John Tomsick, Bryce Unruh, Andreas Zoglauer, 

John McDonald 

Empowering Student-Led Space Exploration: Deployment of an Innovative Multi-Band Ground 

Station for Amateur Satellite Communications and Operations ......................................................................... 95 

Léonard Lebrun, Adrien Dupont 

Sustainable Process Solution for Management of Spacecraft Health Operation Database System .................. 103 

Saranya Chandrasekaran, Nitin Bhardwaj 

Addressing Complexity in Environmental Impact Assessments of Multi-Party Constellation 

Ground Segments .............................................................................................................................................. 110 

Matteo Manieri, Filippo Iodice 



INNOVATIVE SPACE OPERATIONS CONCEPTS AND ADVANCED SYSTEMS 

Developing the Italian In-Orbit Servicing Demo Mission ................................................................................ 120 

M. A. Perino, S. Ferraris, M. Gajeri, M. Montagna, F. Musso, R. Formaro, E. Cavallini, R. M. 

Grillo, D. De Rosa, A. Pilati, S. Mazzeo, E. Farnedi 

Smart Space Operations: OCAI's Contribution to Operational Excellence ...................................................... 125 

Evridiki Ntagiou, Tiago Nogueira, Marius Baab, Luigi Palladino, Paulo Leitão, Liliana 

Medina, Bodo Werner, Carlos Texeira, James Eggleston 

Collision Avoidance Maneuver Automation with Deep Reinforcement Learning ........................................... 132 

Ben Parsonage, Massimiliano Vasile, Luis Sanchez, Milad Farsi, Nasser L. Azad 

Surface Water Ocean Topography LEOP: A Very Exciting CNES/NASA Experience of Operations .............. 144 

Said Haouchine 

CLIMB’s Innovative Ground Segment: An Operations Perspective Employing Mission Planning 

Based on a Flexible SDR Ground Station Platform of an Orbit Raising CubeSat ........................................... 153 

Fabian Hauser, Alexander Spaniol, Andreas Stren, Carsten Scharlemann, Rudolf Pfeffer 

Automation of Flight Dynamics Planning for ESA's XMM-Newton ............................................................... 167 

Gabriele De Canio, Nieves S. Moral, Fernando Marino, Philip Pilgerstorfer, Alastair 

McDonald, Marcus G. F. Kirsch, Evridiki Ntagiou 

A Study on AI-Based System Anomaly Detection and Monitoring Method using Korea Pathfinder 

Lunar Orbiter (KPLO) Operation Data ............................................................................................................. 171 

Hyojung Ahn 

DataX: A State-of-the-Art Data Strategy for Mission Operations .................................................................... 175 

Evridiki Ntagiou, James Eggleston, Katarzyna Cichecka, P. Collins, H. Dreihahna, F. Renk 

Advancing Satellite Operations with the V3C System: Towards Self-Reliant, Robust, and Cloud-

Enabled Mission Control .................................................................................................................................. 184 

Sacha Tholl, Stefan Gärtner, Andreas Ohndorf, Marcus Knopp, David Krieger, Bernd 

Dachwald 

COMET OPS: An Efficient Way to Foster Collaboration and Innovation Between Operators of 

Different Areas ................................................................................................................................................. 191 

Arthur Fostier, Gerard Galet 

MISSION OPERATIONS, VALIDATION, SIMULATION AND TRAINING 

KEYNOTE: Euclid Satellite on Orbit Commissioning .................................................................................... 200 

M. Saponara, R. Bogiatto, A. Bosco 

Lessons Learned During Preparation and Execution of the Satellite Operations of the E-Band 

Technology Demonstration CubeSat EIVE ...................................................................................................... 213 

Markus Kranz, Lena Bötsch-Zavrel, Jonas Burgdorf, Marius Eggert, Martin Fugmann, Daniel 

Galla, Cedric Holeczek, Marlin Kanzow, Markus T. Koller, Michael Lengowski, Thorben 

Löffler, Jakob Meier, Ulrich Mohr, Robin Müller, Paul Nehlich, Robin Schweigert, Dominik 

Starzmann, Michael Steinert, Julia Zink, Simon Haußmann, Benjamin Schoch, Axel Tessmann, 

Ralf Henneberger, Jens Freese, Sabine Klinkner 

Analysis of Quasi-Cold Gas ‘trim’ Disposal Maneuver for the ESA’s INTEGRAL Mission ........................... 223 

Greta De Marco, Richard Southworth, Thomas Godard, Liviu Toma, Jutta Hübner 



Training a Student Team: Navigating Challenges Toward Mission Readiness................................................. 231 

Divya Rao, Alex Wittig, Nikolai Stefanov, Tejas Venkatesh, Zach Muraskin, Perrin Tong, 

William Whittaker, Hunter Wodzenski 

Rapid Repair Method for Spacecraft Plan Failures using Temporal Decoupling Strategy ............................... 238 

Shizhen Li, Rui Xu, Zhaoyu Li, Shengying Zhu 

Spherical Rover Controlled Through Internal Pendulum: Innovative Approach in Robotic 

Navigation ........................................................................................................................................................ 246 

Thomas Binetti, Gabriele Pancia, Giulio Tedesco, Mattia Solina, Riccardo A. Caragliano 

PROX-SIMA: A Modular Simulator for the Validation of In-Orbit Servicing and Close Proximity 

Missions GNC Techniques ............................................................................................................................... 259 

Niccolò Faraco, Mauro Massari, Pierluigi Di Lizia 

Designing Future In-Orbit Missions: A Simulation and Monitoring Framework for Robotic 

Operations ........................................................................................................................................................ 266 

Clement Bazerque, Isabelle Maroger, Thierry Germa, Philemon Fieschi, Vincent Delort, 

Souriya Trinh, Loïc Le Cabec 

LARGE CONSTELLATIONS & FLEET OPERATIONS 

An Agnostic Approach to Revolutionize Satellite Mission Control Workflows with OpenAPI-

Powered Automation ........................................................................................................................................ 276 

Edoardo Cocci, Mark Doyle 

Architecture of a Simulation Test Bench for Operating Large Satellite Constellations .................................... 282 

Michele Campanelli 

Automated Space Traffic Management Platform with Protocol-Based Coordination ...................................... 292 

Esfandiar Farahvashi, Adrian Diez, Oscar R. Fernandez, Christina Unger, Pavlina 

Dimitrova, Jonas Radtke, Christopher Kebschull, Xanthi Oikonomidou, Benjamin B. Virgili 

Constellation Autonomy: AI Solutions for Adaptable and Efficient Operations .............................................. 303 

Evridiki Ntagiou, Pierre Choukroun, Holger Hermanns, Juan A. Fraire, Petr Kubasta, 

Gregory Stock, Rafael J. B. Fabelo, Yusra Al-Khazraji, Sepideh Rahimian, Septika P. Artati, 

Jeremy Pierce-Mayer, Erica Rapp, Pierrick Houédé, Franck Appaix, Marc Spigai 

Cooperative Tracking Strategies for Optical Space-to-Space Surveillance Constellations .............................. 317 

Antonio D'Anniballe, Leonard Felicetti, Stephen Hobbs 

Impact of Launch Cadence on the Automation & Economics of Constellation Operations ............................. 327 

Luca Pizzuto, Spencer Ziegler 

Large Heterogeneous Earth Observation Constellations Exploitation: Architecture of a Pipeline for 

Automated Operations, from User Needs to Acquisitions Downlink ............................................................... 341 

Fabrizio Maccari, Michèle Lavagna 

Methods for Generating Publicly Releasable Modeling Inputs to Support Development of 

Reference Space Environment Scenarios  ........................................................................................................ 351 

Miles Lifson 

The Autonomous Scheduling Problem in Satellite Constellations for EO Missions. A Robust 

Distributed Optimization Approach .................................................................................................................. 372 

Giulio De Angelis, Andrea Pietropaolo 



Transit of the Leo Communications Satellite Constellation Across the Communication Range of a 

Geostationary Orbit Satellite ............................................................................................................................ 387 

Byoung-Sun Lee, Yoola Hwang 

Update on Establishing “Rules of the Road” for Satellite Collision Avoidance Maneuver Planning - 

IAA Study Group 5.20 ...................................................................................................................................... 391 

David Spencer, Marlon Sorge, Asha P. Soman, Julie Payette, Hjalte O. Frandsen, Esfandiar 

Farahvashi, Simon Burgis 

Collision Avoidance of Mega-Constellation Based on Graph Attention Convolution and Multi-

Agent Reinforcement Learning ........................................................................................................................ 409 

Wenxiu Zhang, Huichang Yu, Yamin Wang, Yonghe Zhang 

INTERACTIVE PRESENTATIONS - IAF SPACE OPERATIONS SYMPOSIUM 

Advancing Satellite Network Consensus Through Optimal Orbital Configurations ........................................ 413 

Robert Cowlishaw, Annalisa Riccardi, Ashwin Arulselvan 

Building a Digital Twin Platform: From Space Missions Operations to Space Traffic Management .............. 422 

Y. Jung, J. Seong, S. Song, O. Jung 

Enhancing Ground Station Operations: An Automated Approach to Satellite Image Downlinking ................. 426 

Mariam Al Kuwaiti, Ilham Hussien, Ayesha Albloushi, Fatima Alneyadi, Hassan Al-Ali, 

Mukesh Jha, Abdullah Alsalmani, Saeed Alblooshi, Malik M. Umar 

Enhancing Robustness in Ground Segment as a Service (GSaaS) Scaling Up Through Stochastic 

Modeling and by Leveraging on Automatic Conflict Solver ............................................................................ 431 

Stefan-Vlad Tudor, Giovanni Zanotti 

Ground Segment for Chandrayaan-3: ISTRAC Panorama ............................................................................... 440 

M. V. Roopa 

Heuristic Task Allocation Method for Heterogeneous Lunar Robots Under Dynamic Resource Cost ............ 451 

Rui Xu, Junhui Zhou, Zhaoyu Li, Shengying Zhu, Zhijun Zhao, Dengyun Yu 

OFF-A: Software Offline Correlator for Antenna Array .................................................................................. 458 

Alessandro Ardito, Anbazhagan Aroumont, Francesco Barbaglio, Massimo Battaglioni, 

Edoardo Bini, Stefano Finocchiaro, Marco Lanucara, André Løfaldli, Paul Maguire, 

Salvador Marti, Massimiliano Mattioli, Marco Menapace, Stefano Milani, Maria Montagna, 

Giulia Moretti, Alessio Parmeggiani, Jorge Quintanilla 

Spacecraft Flight Control Task Planning with Constrained Space-Based and Ground-Based TT&C 

Resources ......................................................................................................................................................... 472 

Jianqiang Tang, Zhaokai Si, Chao Qi 

Virtual Reality Displays for Spaceflight Operations and Training ................................................................... 485 

Savannah Buchner, Allison Hayman 

Motion Planning Strategy for Reactive Space Robot Based on Sampling Model Predictive Control .............. 495 

Pudong Liu, Mingming Wang, Weihua Ma 

A Distributed T-HTN Planning Method for Multiple Spacecraft Based on Time Information 

Heuristics .......................................................................................................................................................... 505 

Bang Wang, Rui Xu, Zhaoyu Li, Zixuan Liang, Tao Nie 



Parametric Assembly Skill Acquisition Method for Space Robots Utilizing Deep Reinforcement 

Learning ............................................................................................................................................................ 511 

Liming Wu, Mingming Wang, Luo Jianjun, Chengxi Liang, Pudong Liu 

Efficient Astronomical Observation Mission Planning Strategy in the Einstein Probe Satellite 

Missions ........................................................................................................................................................... 521 

Zhun Feng, Su Ju, Liu Yurong, Linjian Sun 

Safe Reinforcement Learning Task Planning with Uncertain Duration and Resource Consumption 

in Limited Daytime for Lunar Rovers .............................................................................................................. 526 

Siyao Lu, Rui Xu, Ai Gao, Zhaoyu Li, Jiamou Liu, Libo Zhang, Zhijun Zhao, Shengying Zhu, 

Yuqiong Li 

Fault Diagnosis of Gravitational Wave Detection System Operation with Limited Computing 

Resources using Semi-Qualitative Symbolic Directed Graph Model ............................................................... 534 

Ruobing Tian, Rui Xu, Zhaoyu Li, Zhiming Cai, Chao Chen 

Hardware in the Loop Testing of Orbit Determination Operation for TURKSAT 6A ...................................... 542 

Abdulkadir Köker, Hasret Ugur 

Advancing Planetary Rover Mobility: Terramechanics Wheel-Terrain Modeling in a Real-Time 

Simulation Framework ..................................................................................................................................... 549 

Karin Kruuse, Quazi S. Islam, Hans Teras, Mihkel Pajusalu 

Rehearsing the Script Before the IOD Premiere: An Overview of ROMEO's Simulator for Efficient 

Real Time System Verification ......................................................................................................................... 562 

Denis M. Acker, Bahareh Vossoughi, Thorben Löffler, Serge Barral, Sabine Klinkner, Julian J. 

Reinauer, Lucas Bareiss, Michael Steinert, Michael Lengowski, Patrick Ballhaus 

Multi-Disciplinary Optimization of Air-Launched Vehicles: A Genetic Algorithm Approach ......................... 570 

Vassilios Silaidis, Filippo Maggi, Stefania Carlotti, Alberto Carboni 

Methods for Optimizing a Monte Carlo Campaign for an Aerospace Model: Sampling and 

Representativeness Considerations ................................................................................................................... 582 

Rocco Larocca, Andrea Uccella, Simone Battistini, Filippo Maggi 

“Xiyuan” Space Debris Removal Demonstration Mission ............................................................................... 591 

Yuan Jianping, Jing Yuan, Shulong Li, Dong Yang 

In-Orbit Demonstration of a Micro Control Moment Gyroscope for Enhanced Spacecraft Agility ................. 596 

Thomas Durbin, Simon Debois, Arne Broeders 

Enhancing Space Systems Integrity: A Comparison of Telemetry-Based Approaches for Satellite 

PHM ................................................................................................................................................................. 599 

Lorenzo Brancato, Lucio Pinello, Marco Giglio, Francesco Cadini, Yu Kimura, Noriyasu 

Omata, Seiji Tsutsumi, Shota IIno, Hideki Nomoto, Takayuki Hirose 

An Approach for Satellite Constellation Design for Space Object Observation............................................... 610 

Andrey Belyaev, Vsevolod Koryanov, Anastasiya Gavrilova 

An Innovative Responsive Space System for Rapid Strategic Asset Replacement .......................................... 614 

Benoit Bieri, Conall De Paor, Esteban Décline, Charles Pelleray 

Application of Model-Based Systems Engineering (MBSE) to Spacecraft Operation Design Phase .............. 634 

Sachika Takeshita, Shigeru Imai, Toshio Kikuchi 



Artificial Intelligence-Based Short-Term Satellite Health Forecasting ............................................................ 638 

Gabriele De Canio, Alisa Krstova, Florian Hegwein, Jonas Hansen, Patrick Fleith, Jose 

Martinez, Jens Lerch 

Automated Anomaly Detection Integrated in a Modern Mission Control System ........................................... 644 

Bodo Werner, Luigi Palladino, Heyun Yang, Long P. Chau, Niklas Mohler, Nizar Bikti, Thilo 

Schild, Annabell Langs 

Autonomous Flight Safety System: Embedded Software and Hardware Equipment for New Space 

Ground and On-board Safety ............................................................................................................................ 651 

Alejandro Sabán, Eduard Diez, Manel Soria, Miquel Sureda 

Cable Driven Robot for Space Applications ..................................................................................................... 662 

C. Canali, D. Ludovico, L. De Mari Casareto Dal Verme, H. Wang, R. P. Zaccaria, D. G. 

Caldwell 

Collision Avoidance and Return Maneuver Optimization for Low-Thrust Satellites using 

Reinforcement Learning ................................................................................................................................... 664 

Alexandru Solomon, Ciprian Paduraru 

Development and Validation of a Predictive Model for the Estimation of Station Keeping 

Operations for Electric Propulsion Geostationary Satellites via Passive Observables ..................................... 678 

Antonio V. Montalbò, Fabrizio Abruzzese, Luca Rizzo, Roberto Errico, Fabio Mannacio, 

Andrea Scardino 

Enabling Safe Efficient Rendezvous: The Value of Cooperative and Communicative RPO ............................ 685 

David Barnhart 

Enhancing Software Development in Space Missions: An Integrated Agile-V Model Approach .................... 700 

Fatima Alneyadi, Teana Alniwairi, Mukesh Jha, Hassan Al-Ali, Abdullah Alsalmani 

Enhancing Space Mission Planning Efficiency: A Comprehensive Overview of the Argotec Mission 

Planning Tool and Its Core Component, EAGLE ............................................................................................. 704 

G. Sala, A. Cester, B. Cotugno, F. Chianese 

Informing Space Operations: A Broadcast Network for Cooperative Traffic Management and Zero-

Gap Telemetry .................................................................................................................................................. 716 

Ralph Ewig 

Integrating Satellite and Network Operations for NB-IoT NTN Connectivity: In-Orbit Test Design 

of the Constellation Management System ........................................................................................................ 738 

Arnau S. Manau, Anna Calveras, Francesc Betorz, Joan A. R. De Azúa Ortega, Juan A. 

Fraire, Joan F. Munoz-Martin 

Intelligent Root-Cause Investigation and AI-Assisted Handling Tool for Flight Control Teams ..................... 750 

Gabriele De Canio, Alisa Krstova, Patrick Fleith, Jose Martinez, Nieves S. Moral, Antonella 

Buccione, Philip Pilgerstorfer, Steve Foley, Daniel Mesples, James Eggleston 

IPEDRONE - In-Orbit Demonstration for Proximity Operations and In-Orbit Servicing ............................... 760 

G. Taiano, M. Cardi, R. Gardi, B. Tiseo, G. Bruno, V. Quaranta, C. C. Tartaglia, M. Albano, 

M. Di Clemente, R. Carpentiero, A. Fedele, F. Carrai 

Machine Learning-Based Spacecraft Sensors Reconstruction using Flight Telemetry Data ............................ 763 

F. Corallo, G. Cianci, I. Napoli, A. Nicito, B. Bussi 



Machine Learning-Driven Anomaly Detection and Forecasting for Euclid Space Telescope 

Operations ........................................................................................................................................................ 775 

Pablo Gomez, Roland D. Vavrek, Guillermo Buenadicha, John Hoar, Sandor Kruk, Jan 

Reerink 

Multi-Pursuer Multi-Target Encirclement Strategy Based on Multi-Agent Deep Deterministic 

Policy Gradient ................................................................................................................................................. 785 

Xuanyu Luo, Chuang Liu, Xiaokui Yue, Chenhao Ouyang 

Optimal Robotic Arm Design Framework for On-Orbit Servicing .................................................................. 792 

Mitchell Kurnell, Inna Sharf 

Optimized Machine Learning-Based Strategies for On-Board S/C Failure Detection: Software 

Integration and Testing on a Space-Qualified Processor .................................................................................. 808 

Antonio Leboffe, Davide Di Ienno, Ilaria Pinci, Francesco Corallo, Carlo Ciancarelli, Mauro 

Mangia, Livia Manovi, Alex Marchioni, Riccardo Rovatti, Eleonora Mariotti, Gianluca 

Furano 

Proposal of Health Monitoring Method using Satellite Health Map Based on Feature 

Representation .................................................................................................................................................. 816 

Shun Katsube, Hironori Sahara 

Satellite-Driven Contact Scheduling for Automatic, Agile and Efficient Communication .............................. 822 

Raffaele Bua, Kyle Leveque, Stefan-Vlad Tudor, Giovanni Pandolfi 

Fostering Safety Culture: A Confidential Safety Reporting Program for Human Spaceflight Analog 

Missions ........................................................................................................................................................... 829 

Emily Apollonio 

A Complete Ground and Flight Software Ecosystem for Operations of Autonomous Satellites ...................... 843 

Riccardo Maderna, Mattia Varile, Alessandro Benetton, Jasmine Rimani 

Proposal of a Natural Language-Based Operational Support System using Retrieval Augmented 

Generation and Its Application to 6u CubeSat Operations ............................................................................... 849 

Shoichi Seto, Koki Hirano, Shunichiro Nomura, Michinari Kake, Akihiro Ishikawa, Ryu 

Funase, Shinichi Nakasuka 

Reviving Solar Orbiter's Memory and Sun-Sensing Capabilities: A Case of Innovative Onboard 

Problem-Solving ............................................................................................................................................... 860 

Daniel Lakey, Jose-Luis Pellon-Bailon 

Outside the Box – Space Training Programs of GSOC .................................................................................... 873 

Michael Schmidhuber, Andreas Ohndorf 

A Fully Automated Ground System of Mission Planning for Geostationary Satellite ...................................... 881 

Hye-Won Kim, Sang-Cherl Lee 

GraphFed-Swarms: Large-Scale Satellite Constellations Space-Based Distributed Computing with 

Graph Information Aggregation Federated Learning ....................................................................................... 887 

Aobo Yang, Chongbin Guo, Pengfei Zheng, Ruohao Zhang 

LATE BREAKING ABSTRACTS (LBA) 

Designing a Mobile Robotic System for Low-Cost, High-Accuracy Planetary Science .................................. 897 

Cameron Rough, Nathaniel Hargrave, Vincent Fazio, Daniel Johnson, Alessandro Melonie, 

Tiberiu Savinf, Orion Lawlor 



Enhancing Space Weather Forecasting with Deep Learning: Improved Prediction of Solar Activity 

Effects on Satellite Operations and Communication Systems .......................................................................... 901 

Tarana Karimova, Aisha Huseynzada 

Author Index 

 




