IAF Space Communications and
Navigation Symposium

Held at the 76th International Astronautical Congress
(IAC 2025)

Sydney, Australia
29 September - 3 October 2025

Volume 1 of 2

ISBN: 979-8-3313-2930-3
DOI: https://doi.org/10.52202/083082



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© (2025) 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 1456742 60
Fax: +33 142732120

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

VOLUME 1

B2.1 SPACE-BASED PNT (POSITION., NAVIGATION, TIMING) ARCHITECTURES,
APPLICATIONS., AND SERVICES

A New Consolidated Simultaneous Range Measurement and Clock Synchronization Method with
Carrier Phase Tracking — Precision Assessment to Error Sources and Applications .............ccceeeeveveeneeneeneenee. 1
Junichiro Kawaguchi, Shingo Nishimoto

Enhancing PNT in Lunar Space Via Co-Orbital Weak Signal SOUICES ..........cccccuevieriieriieriieiieiecieseeneenie e 9
Luis Cormier;, Paul Blunt, Nishanth Pushparaj, Chantal Cappelletti

Evaluation of Positioning Accuracy by Satellite Based Correction Information.............cceccoeeeevienieiieiinienenne 15
Yoola Hwang, Soojeon Lee, Uihwan Choi, Seongkyun Jeong, Jaehwan Bong

Space-Based Multilateration System for a GNSS-Independent Aircraft Localization ............ccccevveveerieennennen. 22
Mauro Leonardi, Giulio Sidoretti, Edoardo Navarra, Mahsa Mohebbi

LEO-PNT Navigation Signal Design for Secure and Interoperable Satellite Navigation ...........cccceevvecereeennenne 36
Sapna Oraon, Sanat K Biswas, Eldar Rubinov

CGI Secure and Intelligent Space GNSS SOftWare SYStEMS .........ccvveeviiiiiierieieeieeieete e ens 43
Charlotte Pouwels, Nick Poelstra, Geraldine Olea

Research on the Design and Implementation of Multi-Sensors Inertial Measurement Unit Health
MANAZEMENE SYSTEIIL ...euiiiiiiiietiete ettt ettt et et e ettt satestee s bt et e ea bt esteebeesb e e bt e bt embeeaeesatesaeenbeenteenteenteeneenanens 50
Wenrui Zhang

Design, Implementation and Verification of GNSS Continuously Operating Reference Stations
Using Commercial off the Shelf RECEIVETS ........ciiiiiiiieiiiie ettt enne s 59
Najam Naqvi, Daniyal Raza Kazmi, Faran Ali, Faaiz Ahmed Jeelani, Usama Ahmed

OTFS-Based Inter-Satellite RANZING SYSIEIM ......oouiiuiiiiiiiiie ittt 65
Zhilin Liu, Mingchuan Wei, Mier Tai, Jiahe Huang, Huayi Li

B2.2 SPACE-BASED PNT (POSITION. NAVIGATION, TIMING) SENSORS AND SYSTEMS

KEYNOTE: Introducing Pseudo-Range Rates and IMU Sensors to Improve Lunar Satellite
Navigation System Performance ...........cocceeriiieiiiriniinineeetee ettt sttt sa e s 69
Mauro Leonardi, Viola Bedotti, Giulio Sidoretti, Mahsa Mohebbi

Low-Cost PNT for Nano-Spacecrafts in Cislunar Space Using a Hybrid Navigation Device ..........c.cccccevuennee. 80
Shingo Nishimoto, Junichiro Kawaguchi

LUNA: Precision Navigation for Lunar and Planetary EXploration............cccccueveerieriersienoiesieseeieee e 85
Patrick Wiltshire

An Australian GNSS Receiver for Remote Sensing and Space Applications............ceceruererereneriieiierieseeeeeae 92
Eamonn Glennon, Ignatius Rivaldi, Dat Tien Tran, Andrew Dempster



A Review of Satellite Navigation i AfTICA ......c.eevveioieiiierieriieiieie ettt ettt et e eaessaesseenseenseeneas 101
Alvin Michael Mulumba, Mary Patience Namugwanya, Munguleni Isaac Andama

Research and Analysis of Ai-Assisted Landing on Celestial Bodies and Autonomous Navigation

WIHOUE LIAAT ..ottt sttt sbe e ene 115
Shukufa Hasanova
PNT for Remote Areas Via 6G-NTN: A Simulation-Based Approach ............ccocceeieriiiiinieniienieeeeeeeeeeen 119

Isabel Gallardo Duval, Joan F. Munoz-Martin, Adria Rovira Garcia, Joan Ruiz-De-Azua
Autonomous Fault Diagnosis and Adaptive Multi-Source Fusion for Robust Spacecraft Navigation.............. 128

Chen Meng, Cuicui Jiang, Hanchen Liu, Pengyu Guo, Hanzhou Wang, Qinglei Hu, Dongyu Li

B2.3 ADVANCE HIGHER THROUGHPUT COMMUNICATIONS AND NETWORKS FOR
GEO AND LEO SATELLITES

Hybrid GEO-LEO Satellite Network for Multi-Service SG/6G NTN Connectivity in Australia..................... 135
Muhammad Furgan, Lingfeng Ye, Ehtisham Siddique, Khurram Malik, Muawia Tirmizey,
Usman Muhstaq

Optimization of Multi-Beam Satellite Constellations for Beyond 5G Terahertz Communications in

LEQO ENVITONIMIENTS .....oueviiiieiiieieieeeeeeeee ettt eee e eeiae et eeeeeeeaaaeeeeesseessaaaeeeeeesessassesseeessessanrasseeeesssssnsesseesessssnnnes 147
Andrea Staffieri, Francesco Staffieri, Cristina Staffieri, Bushra Alzadjali, Juan Salvador
Palacios Bett, Akanksha Bhagat, Noha Fathy, Mansi Gupta

Fundamental Study on L/Ka Dual-Band Planar Antennas for Non-Terrestrial Networks ...........ccceeeverennenne. 160
Kaname Ohmori, Takuya Okura, Kazuhiko Kobayashi, Hiroyuki Tsuji, Amane Miura

Design and Implementation of New Multiprotocol Communication Technologies ............ccceevvvvierieneennennee. 168
Valentin Olenev

High Throughput Optical Communication Network System for LEO Constellation System Using
Terrestrial Communication TEChNOIOZIES .........ccecieriieriieiieiieiecieceee ettt ee e beesbeesseesseennas 178
Toshiaki Ogawa, Yasuo Arai

The OUTERNET — a LEO Constellation Providing a Highly Secure Global Communication
INEEWOTK 10 THE SKY ..ttt ettt ettt ettt e bt et eb e e e e st e s et e e beeeeebeeneeneeneansenaeseeeneeee 187
Clemens Kaiser

Blockchain-Enabled Quantum Networking for Secure High-Throughput Satellite Communications ............. 194
Samiksha Raviraja, Gigi Dinut, Orestis Delardas, Caio Borgo, Daniel English

Implementation Process of the Sky Scan Feature as a Software MiCrOSEervice ...........ccocererereeieienieneseneene 202
Manuela Zapata Quirds

Unlocking the Potential of High-Frequency Bands: Challenges and Opportunities in Ka, Q/V, and
W Spectrum COMMUNICALIONS .......vvetieieeeiestiestierteetestestessteseesteassessaesssesseesseensessesssesseesseanseensesssesssesseessesnses 209
Latifa Benameur

Enhancing Downlink Efficiency for 6G Using RIS-Assisted Beamforming in LEO Satellite
INEEWOTKS ...ttt h ettt b e s bt e b e ae e st et e e bt et e e bt e bt eh e eaten b e b et e abesaeebe e st en b et et e nbenbeebeeeeenee 219
Aysha Alharam, Yaqoob Algassab, Hala Hasan



B2.4 SPACE-BASED OPTICAL AND QUANTUM COMMUNICATIONS

Progress Towards an Australasian Optical Communications Ground Station Network for Next

Generation Satellite COMMUNICATIONS .....c.ertirtiriirieietitetene sttt ettt sttt et et st e b et sbe et ense e entenaeseenes 224
Craig Smith, Francis Bennet, Sascha Schediwy, Shane Walsh, Nicholas Rattenbury, Catherine
Qualtrough, Joseph Ashby, Kerry Mudge, Adi Rajendran, Jamie Soon, Matthew Tai, Ethan Jg
Ellul

Commissioning of the TeraNet Optical Communications Ground Station Network ...........cccceeceeevenienienenenne. 231
Sascha Schediwy, Aliesha Aden, Benjamin Dix-Matthews, Alex Frost, Amrita Gill, David
Gozzard, Mike Kriele, Andrew Lance, Nicolas Maron, Ayden McCann, Shawn McSorley,
Lilani Toms-Hardman, Shane Walsh, Larissa Wiese, Graeme Wren, Randall Carman

A Deep Space Optical Communication Demonstration on the 3.9m Anglo-Australian Telescope .................. 243
Jamie Soon, Elisa Jager, Doris Grosse, Michael Copeland, Francis Bennet

Development and Verification of Versatile Laser Satellite Link Emulator for Laser Satellite
COMMMIUNICALIONS ...ttt ettt ettt b et eb ettt bt s h e bt e bt eb s e b et e bt sb e e bt e st eu s et et e bt saeebe e bt eatententeteneenes 248
Hideaki Kotake, Dimitar Kolev, Hiroyuki Tsuji, Amane Miura, Morio Toyoshima

Optical Multi User Service (OPTIMUS): Connecting Optical Ground Stations and Satellite

Operators with Data Management 8S @ SEIVICE. .......ucvuieruieciieierieiierieeteeteeteseeesteesseesseesseessesssesseesseessesssesnnas 255
Adam Santifaller, Felix Flentge, Clemens Heese, Paul Dale, Gustavo Ribeiro, Rossella
Falcone, Thomas Fruth

Optical Communication for Lunar Services: Feasibility, Performance, and Advantages...........ccccccccvevernrnnee. 267
Hoda Elmegharbel, Noha Fathy

Development of the Optical Ground Station S @ SETVICE .......c.ecveriiereeriieie e seeseeste et et eeesee e esseesseennas 275
Ryan Proffitt, Simon Fowler, Masaya Kameyama, James Crisman, Naomi Kurahara, Kaito
Tomita-McLeod

Qualification of Laser Diodes for Satellite-Based Quantum Communication Applications..............c.ccveeuene... 283
Marco Taffarello, Luca Lion, Enrico Allegretta, Andrea Stanco, Kevin Carney, Thomas Benoy,
Kannan Vijayadharan, Alberto De Toni, Davide Marangon, Sarah Wittig, Giuseppe Vallone,
Costantino Agnesi

Solid-State Quantum Memories in Space: Practical Considerations and Challenges...........cccccovvevvveieeiennnnns 291
Mikhael Sayat, Trevor Rei Lee, Jian Rui Soh, Young-Wook Cho, Ping Koy Lam

Multi-Mode Quantum Memories for High-Throughput Satellite Entanglement Distribution...............cc......... 298
Connor Casey, Catherine McCaffrey, Eugene Rotherham, Nathan Darby, Albert Williams

Site Characterization for Satellite Quantum Key Distribution at the Abu Dhabi Quantum Optical
(€ (01011 T BN ¥ 15 (o ) s NSRRI 318
Gianluca De Santis, Konstantin Kravtsov, Ozan Kara, Sana Amairi Pyka, James Grieve

B2.5 EXTRA-TERRESTRIAL AND INTERPLANETARY COMMUNICATIONS, AND
REGULATIONS

VaMEx3-MarsSymphony Communication System - A Low Mars Orbit CubeSat to Lander Link.................. 327
Thomas Kiihne, Bharath Vikram Bhatt, Mathias Reibe, Andreas Maurer, Clemens Riegler,
Joshua Stadler, Hakan Kayal



Bepicolombo “MMO”: On-Off Keying Communication and Navigation Challenges with Limited

e 1o aa T D TSP 339
Chikako Hirose, Takushi Sakamoto, Hiroyuki Ogawae, Tomoaki Toda, Satoru Nakazawa,
Taeko Seki, Miwako Yamashita, Kentaro Yokota

Evaluation of Ground Wave HF Emergency Communications Interference on Radio Astronomy
Satellites on the Lunar Far SIAe........cc.ooiiiiiiiiiii et 344
Mier Tai, Mingchuan Wei, Xibin Cao, Haoran You, Zhilin Liu, Jiahe Huang

Single-Station-Based Integrated Communication-Positioning System for Mars Drones .............ccccceeeveeennens 351
Zhang Sibo, Mingchuan Wei, Mier Tai, Zhilin Liu, Haoran You

Forging DTN into Existing Operational NetWOrKS..........cocciiiiiieiienieiiiie ettt 359
Marcin Gnat, Thomas Miiller, Falk Schiffner, Constantin Corsten, Uwe Schdfer, Jens Janssen,
Mathias Kiermeier, Ana Vukasinovic, Tobias Kolb, Christoph Hagen

Designing Custody Transfer for Interplanetary NetWorks.........ccocoeoierieiiiiriiiiieeee e 370
Edward Birrane, Sabrina Pellegrini

Internet Protocol Stack in Deep Space: Architecture and Simulation Results...........ccccoevvininencniiencncncnene. 385
Marc Blanchet, Wesley Eddy

Unlocking Potential: Spectrum Access for Small-Scale Operators ...........ccoceeeeeeieierieresene e 392
Nihan Yalcin, James Shin, Laurene Colin, Lise Faliu, Pranjal Chaturvedi, Rohan Nataraj,
Virna Costa Barreto, Virginia Maraglino, Justine Dousset

Quantum Signals for Deep-Space Communication and Alien Life Detection...........c.ccoevverevercecieniencncnenne. 406
Samiksha Raviraja

B2.6 CUBESAT, INTERNET OF THINGS, AND MOBILE DIRECT COMMUNICATIONS

KEYNOTE: Minari6 Mission: A Testbed for Validating NTN NB-IoT Connectivity and

A DPLICALIONS. ... eevieieeieeete e et e et e bt eab e et e et e e teesteesbeesbeesaesseesseesseesseasseassesssasseesseesseasseassesssenssenseesseessesssenssenseenses 417
Francesc Betorz, Oriol Fusté, Victor Montilla Gispert, Arnau Singla Manau, Marcel Marin-
De-Yzaguirre, Marco Guadalupi, Ramon Ferrus, Judit Bastida, Joan Ruiz-De-Azua

CubeSOTA Mission: Integrating Next-Generation Lasercom Systems into a Compact 6U Platform.............. 427
Alberto Carrasco-Casado, Koichi Shiratama, Dimitar Kolev, Hiroyuki Tsuji, Amane Miura,
Morio Toyoshima

Towards an Open In-Orbit 6G Laboratory: Integrating Flexibility in Radio-Frequency in 6GStarLab

IMIISSION ...ttt ettt ettt et ettt s b e s bbbt e st e b e e bt st e e bt e bbb e st e st e b e b bt sh e bt eat et et et e b na e b b eaee 434
Joan F. Munoz-Martin, Francesc Betorz, Marcel Romero Mateo, Victor Montilla Gispert,
Marc Badia, Adria Amezaga, Diego Lopez-Pizarro, Adriano Camps, Joan Adria Ruiz De Azua
Ortega

SMILE-IoT: Results from a Global University Partnership Project for Joint Internet-Of-Things In-
Orbit Demonstrations Results EValUation ........c..ccceoiiiiiiiiiiiiiiiecesesc e 443
Paolo Marzioli, Luca Gugliermetti, Riccardo Garofalo, Fabio Santoni, Fabrizio Piergentili

Optimizing UE Context Dissemination in Sparse LEO Constellations for Cellular IoT Services in
SG/OG NEEWOTKS......e ettt ettt ettt ettt et e et et et e es e e bt e bt e be et e eaeeemeeeaeesaea st enteenteemseesseaseeseenseenseeneas 452
Timo Kellermann, Roger Pueyo Centelles, Anna Calveras



Analysis of Flexible CU/DU Functional Split Towards Optimal Utilization of Regenerative
Payloads in Future 6G NTIN ........oooiiiiiiieiieie ettt ettt ettt ettt e st e s st e te et e enteeseeeseesseenseenseenees 457
Oscar Baselga, Joan Ruiz-De-Azua, Anna Calveras

A Global Concept for Cooperation in Satellite-IoT SyStemS.......c..ccevvierierieriiiiiiieriere e 464
Martin Von Der Ohe, Jorge Dario Arredondo De Vega

Decentralized AI-Driven Swarm Satellites for Disaster Response: Advancing LiDAR and Thermal
IMAGING INEEETATION .....eeeeieiiieiie ettt ettt h e b et e bt et e et esatesae e et et e eneeemseeseeeseeaseenseenneenees 470
Raja Munusamy, Vedanga D Kerkar

An NB-IoT Payload for Space Communications and Navigation ...........cccceeeueeeeireerieneesieesieereeeeseesseeseennes 477
Emil Ares, Daniel Codina, Emma Faillat, Dorian Guijarro, Nicola Garzaniti

Performance Comparison of DTN-Inspired Approaches for Store-And-Forward NTNS......ccccccevoveiienieneennee. 481
Oriol Fusté, Juan A. Fraire, Anna Calveras, Joan Adria Ruiz De Aziia Ortega

B2.7 ADVANCES IN SPACE-BASED COMMUNICATION TECHNOLOGIES

KEYNOTE: UST-Lite, a Small-Sat Modular Transponder for Lunar and Mars Comms..........c...cccccvervrennnnen. 492
Nicola Linty, Pier Luigi Manfrini, Giulia Cerfeda, Francesco Gambino, Gianluca Reale,
Michael Kobayashi, Dennis Ogbe, Pasquale Tricarico, Stefano Bottigliero, Luca Vigna,
Ludovica Bozzoli, Marco Giolo, Angelo Masera

Next Generation Connectivity: Autonomous CubeSat Swarm for Dynamic and Adaptive

COMIMUITCALION .....uttiieittieeeetie e ettt e e ettt e eett e e et e e e e ettt e e eeteeeeeeaseeeeeaseeeeeasaeeeessseeeasseseeenssseeesssesansseeeeansseseasenens 504
Chiara Lughi, Cesare Dionisio, Alessandro Rosa, Enrico Tronci, Ernestina Cianca, Gaia
Lorenzi, Damiano Accurso

Multi-Band and Multi-Protocol Communication with an Agile Small Satellite Radio Platform ..................... 513
Mathias Reibe, Thomas Kiihne, Lukas Felderhoff

A Novel Frequency Hopping Communication System and Its Signal Detection Method............ccccccevenennene 517
Zhigiang Tang, Ya Zhang, Hua Zhang, Xun Wen, Xiaoguang Wang, Limin Zhang, Xiang Ji

The Impact of Ground non-DTN System on Transmission Time in KPLO DTN Flight Test. ............cccceue.... 522
Inkyu Kim, Sangman Moon, Jongmyung Woo

Process Evaluation of Low-Effort, Short-Term Ground Station as a Service Onboarding..............ccccceveennene.. 528
Kaito Tomita-McLeod, Ryan Proffitt, Roger Cano Mari, Masaya Kameyama, Naomi
Kurahara

Paving the Way for Next-Generation Radio Communication: How TU Berlin’s SALSAT,

CyBEEsat, and RACCOON Missions Are Addressing Tomorrow’s Spectrum Challenges ...........ccccceeeeneenee. 533
Jens Freymuth, Philipp Wiistenberg, Alexander Burnicki, José Manuel Diez, Thee
Vanichangkul, Martin Von Der Ohe, Siegfried Voigt, Philipp Kampermann, Enrico Stoll

Design and Optimization of MIMO Antennas with Defected Ground Structures for High-
Performance C and X-Band Satellite COmMmUNICAtION ......c..coeriririeieiininiineneetetetenese et 543
Navdeep Singh, Aniket Bire, Jasleen Kaur

Authenticated Encryption for SPace TelemMELIy ...........coveiueiiriiirieieiee ettt 553
Andrew Savchenko



VOLUME 2

Deterministic Passive Optical Networks for Aerospace COMMmMUNICAtION. ........coeeueeeerierienenenenieeeienieneennee
Tiziana Fiori, Marta Albano, Simone Ciabuschi, Enrico Cavallini, Francesco Giacinto
Lavacca, Vincenzo Eramo

Metamaterial Approaches for Patch ANtENNas............ooviecvieiiiieiieiierieeiceee ettt sbeesseennes
Mateusz Klosinski

Artificial Intelligence-Driven Antenna Beamforming for Multi-User MIMO in Satellite Broadband
N3 1) 10 PRSP
Andrea Staffieri, Francesco Staffieri, Cristina Staffieri, Bushra Alzadjali, Noha Fathy,
Akanksha Bhagat, Juan Salvador Palacios Bett, Mansi Gupta

B2.8-GTS.3 SPACE COMMUNICATIONS AND NAVIGATION GLOBAL TECHNICAL
SESSION

A Comparative Study of Modified RNN and Transformer Networks for SNR Mutation Prediction
I GINSS RECEIVETS ..ottt sttt ettt sttt ettt be et b e et e e et bt sa e bt e et eat et eaetenaenes
Limin Zhang, Hua Zhang, Zhigiang Tang, Wu Zhongxun, Jianhua Chen

An Autonomous Navigation Method for Lunar Satellite Formation Based on Inter-Satellite

IMIEASUTEIMEIIE ...ttt et ettt ettt ettt ettt ettt e ba e e ba e sbe e e bt e e saseesbaeesaneesaneesaneensneesmneennne
Zhongguang Yang, Zhiming Cai, Xinyu Wang, Xingjian Shi, Ruilong Han, Lu Li, Fei Li,
Duojin Zheng, Shengfeng Meng

Experimental Research of the Adjustment Device of the Radio-Reflecting Net of the Space
Reflector with SWItChable TRIUSE VECIOT .........oiiiiiiiiiiiiie ettt et e e et e e s enaeeeesaeeeeenens
Fedor Mitin, Yurii Konoplev, Aleksandr Shirshov, Alexey Krivushov, Alexey Yuev

Exploring the Economic Viability of Space-To-Earth/Earth-To-Space Free Space Optical
Communications and Potential Roles for AUSIralia..........cocoereeiiriiniinininiiececeeees e
William Barrett, Kirby Ikin, David Vaccaro, Jonathan Barrett

Field Trial of LunaSAR: Evaluating a Resilient Emergency Communications System for Future
Lunar Search and RESCUE SEIVICE .....cc.eruiriiriiriiiieiieieierie ettt ettt st sbe st b e ene
Mark Rice, Feng Rice, Khoa Nguyen, Saeed Rehman, Jonathan Clarke, Andrew Barton

Fully Neuromorphic Star Tracking for Spacecraft Jitter Mitigation...........ccceeeeriioiirienieniieeeeee e
Ashwin Subramaniam, Linh Co Bui, Tat-Jun Chin, Will Robertson, Yasir Latif

On-Board Adaptive PPP-Based Ultra-Tight Integration for GNSS Receivers in Launchers............ccccoeeenee.
Inigo Cortés, Natalia Conde, Maximilian Gold, Rocio Parra, Matthias Overbeck, Francesco
Gini, Erik Schénemann, Werner Enderle

Satellite Computing Networks for Industrial IoT MQTT Data BUSSES .......ccccerierieieriieiieeierieerieeieeeeie s
Elizaveta Boriskova, Carlos Guimardes, Florian Zeiger, Markus Sauer

B2.IP INTERACTIVE PRESENTATIONS - IAF SPACE COMMUNICATIONS AND
NAVIGATION SYMPOSIUM

Developing Distributed Orbit and Timing Application for Constellation Synchronization in GNSS-
Denied ENVIFONIMENTS ........c.ooviuiriiiiiiitieeiietee ettt ettt ettt ettt s s e s s st s e s e s aeene e eneanen
Kalia Crowder



Cooperative Optical Navigation for Asteroid EXPlOTation .............cccevveviiriiiioiesienienieie e 698
Yuan Zhang, Zhi Xu, Lingbo Kong

Instrument and Operation Concept of Inter-Frequency Bias Calibration ..............ceceeerereneneeieiienienese e 706
Ki-Ho Kwon, Hee Seob Kim

Preliminary Design and Analysis of a 3U Student Satellite’s Attitude Determination and Control
N b0 Ey 3 157 1 o USSP TRRPRRSURN 709
Priyanshu M, Surya Vaibhav Dvr

Robust Relative Pose Estimation for Non-Cooperative Long-Distance Spacecraft Based on SAM2
1Y (T (<) RO OO OO OSSOSO 716
Pengyu Guo, Qinglei Hu, Yuming Peng, Junpo Niu, Kunpeng Wang, Wei Li, Dongyu Li

A Systematic Orbit Simulation for Spaceborne GNSS Receiver Design ........ccoccovevivierieiieiieieeieceeseeeee, 724
Zihong Zhou, Yuxin He, Bing Xu

Geolocation Analysis of Leo In-Track Formation Flying Satellites Using Dynamics-Applied Least
N0 1 (RLY] (531 o Yo AP URRURSO 737
Jongseo Won, Morgan Choi, Seonho Lee

Neuromorphic Computing: A Bio-Inspired Approach to High-Altitude Platform Stabilisation with
VISUAL OAOMIEIIY ...ttt ettt ettt et ettt e e b e st e e bt eseea e eaten b e be et e ebe e st eseemeensease et e ebeeseeneeneansenseneeaneene 742
Ming Zhu, Nicholas Owen Ralph, Anne Bettens

The Kalman Filter as a Modular Tool: A Versatile Solution for Autonomous Systems and Beyond................ 756
Anna Roma

Optimization of Resource Allocation and ISL Compression in IAB-Based Regenerative LEO
INEEWOTKS ...ttt ettt ettt et b e bt eb e e st en e et et et e seeebeeaeeme e s em b e ebe ekt ebeenteseeneenseabenteabeeneeneens 763
Junseok Lee, Sangho Kim, Heejung Yu

Analysis and Design of a Distributed Space Communication Network: Integrating Satellites,

Drones, and Ground Stations for Scientific Data TranSmISSION .......ccceuvviviiiiiiiiiiiiieeeeeeeeiiieeeeeeeeesraereeeeeesennnes 767
Alan Rosas Palacios, Anahi Quintero Granados, Yuritzi Elena Ordaz Huerta, Jair Molina
Arce

Optimization of Information Processing in Satellite Communications: Comparative Analysis of
MeEdiUmM ACCESS PIOTOCOLS ....c.vitiiieiietetee sttt ettt st b et b et e et st ebe e ene 778
Juan Rodolfo Alvarez Huarhua, Frank Raul Quintana Quispe, Avid Roman-Gonzalez

Adaptive Routing Strategy for Satellite Internet Under Smart Jamming Attacks Via Dynamic Graph
AENTION NEIWOTK ...ttt ettt ettt ettt b et eb et b bt ebe e 784
Guan Wang, Biyue Pan, Hanyu Liu, Qinglei Hu, Dongyu Li

Analysis for the Optimization of Signal Transmission and Processing on the International Space
SEALIOTL. ..ttt ettt bt a ettt h ettt a et e n e 791
Juan Rodolfo Alvarez Huarhua, Avid Roman-Gonzalez

Ai-Driven Optimization for Enhanced Space Communications and Navigation Systems ..........c.ccccceeveennennee. 797
Ali Hasanli, Khayala Hasanova, Rustam Rustamov, Zaman Kazimov

Blockchain for Secure Satellite Data Integrity: A Decentralized Approach to Space Communication
1T 11 L7 SRR PRRPRRSORN 803
Toghrul Guluzade



CubelG: A Full-Hemispherical, High-Speed Optical Communication Terminal for CubeSats........................ 810
Lukas Rupert Rodeck, Fabian Rein, René Riiddenklau, Olman Quiros Jimenez, Hannes
Zeihsel, Jan Paul Jakobs, Paul Gagern, Marc Frederic Drehnhaus Coll, Jan Hildebrand,
Markus Lang, Michael Kluge, Elisa Garbagnati, Marie-Theres Hahn, Benjamin Rédiger;
Christopher Schmidt, Jorge Rosano

Design and Evaluation of a Miniature Optical Downlink Terminal for Secure, High-Speed LEO-To-

GTround COMMUNICATION ....c.vevitiieeiteteterte sttt ettt ettt ebe et et et ettt besbeeb e et et enaesaesbesbeebe et enbenbentesbesueeaee 821
Yaagyanika Gehlot, Rajat Kumar, Jophins Cyriac, Anoop K, Yash Dufare, Yogeshwaran
Jayaraman, Nitish Singh

FREE: A Research Program for Optical Wireless Superhighways ..........c.cooceiirieiiriieienereseeeeeee e 827
Eberhard Gill

Research and Development Status of NICT’s High-Speed Laser Communications Mission,
“HICALI” on Engineering Test Satellite 9 (ETS=9) ....c.ooouiiiiiiiiieiieeee et 839
Yasushi Munemasa, Hideaki Kotake, Hideki Takami, Yoshimi Rokugawa, Kenta Sakabe,
Yoshihiko Saito, Alberto Carrasco-Casado, Dimitar Kolev, Yuma Abe, Junichi Nakazono, Koji
Kato, Koichi Shiratama, Yasuhiro Takahashi, Toshihiro Kubooka, Takashi Takahashi,
Hiroyuki Tsuji, Amane Miura, Morio Toyoshima

SatelLight: Wireless LiFi CAN Intra-Satellite Communication in a Realistic Nano-Satellite Model............... 844
Benjamin Palmer, Vincent Schulz, Marek Jahnke, Enrico Stoll, Ulf Kulau

Daytime Tip-Tilt Measurements Using an Event-Based SeNsor...........cccoociiiiiiieieieieiesese e 854
Monique Cockram, Noelia Martinez Rey

Taiaho Observatory: New Zealand Contributions to the Australasian Optical Ground Station

INEEWOTK ..ttt b et a et et e bbb e bt eh st et et sb e bt sbeeb b et et et e st e e b saeebeeae 858
Joseph Ashby, Kevin Walker, Samuel Kurian, Catherine Qualtrough, Jonas Rittershofer,
Johannes Prell, Michael Dlubatz, John Cater, Dirk Giggenbach, Nicholas Rattenbury

Commissioning the Singapore Optical Ground Station for Space-Based Quantum Communication .............. 861
Moritz Mihm, Ayesha Reezwana, Abdillah Shaik, Soe Moe Thar, Alexander Ling Euk Jin

Instrumentation for the ANU Quantum Optical Ground Station ............cceecveeeierierienierieeieeie e 866
Michael Copeland, Francis Bennet, Doris Grosse, Elisa Jager, Jamie Soon

A Virtual Global Quantum Network PIatformi..........c.ccccooiiiiiiiiiiiciiccceee et 871
Mikhael Sayat, Minseo Kim, Young-Wook Cho, Ping Koy Lam

EAGLE-1: Qualification, Calibration, and Testing of the Transmitter for Europe’s First QKD

Oliver Heirich, Gabriela Calistro Rivera, Jakob Eppinger, Agnes Ferenczi, Elisa Garbagnati,
Philipp Kleinpafs, Pia Liitzen, Florian Moll, Jorge Rosano Nonay, Christian Roubal, Matthias
Wagner, Hannes Zeihsel, Christian Fuchs

Evaluating Lattice-Based Cryptography for Secure CubeSat Communications in LEO........c..cccececininenene 882
Aysha Alharam, Yaqoob Algqassab

Satellite-Based Entanglement Distribution for Global Quantum Networks............ccccooiviiiiniiiiiiieneceee 888
Philipp Kleinpafs, Jaspar Meister, Davide Orsucci

Simulation of Satellite Constellations for Long-Distance Entanglement Distribution.........c..ccccececvevinencnnens 895
Jaspar Meister, Paolo Jarles, Philipp Kleinpafs, Davide Orsucci



Simulating Delivery Times of Quantum Key Distributions in Satellite Constellations...........cccceceecverenenennens 905
Lucas Scherberger, Frank Schdfer, Martin Schimmerohn

Space QKD Systems and Networks: A Review and Technology Landscape ..........cccccoeveieiinenieienenenenaens 913
Mario Siciliani De Cumis, Tanya Scalia, Alessandro Di Mezza, Giancarlo Natale Varacalli

Investigating the Limits of Free Space Bell-State Synchronization ..........c..cocceceeeeeciincnenenenenceieenicnenenee. 926
Akos Uzonyi, Maté Galambos, Laszlo Bacsardi

Quantum Computing Revolutionizing Communication and Navigation in Autonomous Space

RODOLICS ..ttt ettt b e h e a et e b e bt e bt e bt eb b e st en e besa e e bt eb e e bt et en et et b eneenee 933
Francesco Staffieri, Andrea Staffieri, Cristina Staffieri, Bushra Alzadjali, Maedeh
Taherkhany, Juan Salvador Palacios Bett, Akanksha Bhagat, Noha Fathy, Mansi Gupta

Demonstration of Terrestrial Quantum Secure Time Transfer for Satellite Applications ..........ccoeceeveeveeneennee. 942
Kenji Shimizu, Eduardo Villasenor, Rakhitha Chandrasekara, Sarah Lau, Matt Broome,
Stephen Gensemer

Doppler Compensation for Broadband OFDM Signals in LEO Satellite Communications............cc.ccoeevenene. 947
Yingnan Zhang
Research on a Self-Optimization TT&C Scheme of Giant Constellation Based on ISL...........c.cccevvvevveennnnnnn. 953

Yang Zhao, Suquan Ding

Compensating for Doppler Shift in Nanosatellite Communications: A Case Study with Real Signals............ 956
Nahiri Leila, Adnane Addaim, Zouhair Guennoun

Student Satellite Mission Planning for Earth Imaging Payload Application ...........ccccoceviniiininiieiienencceeens 965
Surya Vaibhav Dvr, Priyanshu M

Development of a UHF Ground Station for Telemetry and Command Operations with a Self-
DEVEIOPEA CUDESAL ......euiieiieeiieiieie ettt ettt e st et et et e esteesae st ae st e seansesnsesnsesseenseanseenseensesssensaeseenss 974
Yoonjung Kim

Satellite Communications and IoT in Mexico and Latin America: Proposing a Model Towards
Digital Inclusion in MarginaliZed ATEaS ............coeiieieieieie ettt sttt ae e e e e 976
Celia Chavez Virgen

Al-Driven CubeSat-IoT Network for Remote ConNectiVIty........c.oecuerierieriienieeiesiesierieete e 983
Amal Mirzayev

Mitigating Spoofing Attacks in Meteorological Nanosatellite Telemetry: A ROS-Gazebo Simulation
F N ] 0 L T s TSP PUUUSUOSPTRI 986
Daniel Estephano Venturi Calero, Frank Raul Quintana Quispe, Avid Roman Gonzalez

Hierarchical Anchor-Point Sequencing Optimization Method for Optimal Phased Deployment of
LEO Mega-ConStEIIAtIONS .......eectieiieiieeieetiesieeste ettt et ste ettt et e et e st et e et e eteemtesaeessee st enteenseeneeeseesseenseenseennas 993
Yifan Wang, Chenrun Yang, Luo Jie, Jingyi Zhang, Jiahao Qin, Xiaoyi Wang, Ming Xu

Design and Demonstration of a Novel On-Chip Digipeater for Disaster Communication in Nepal’s

Middle School 1U CubeSat, SHPPEIS2ZSAL .......cccueiieriieriieieeieeieeeest ettt eteeeesetesteesseenaesaesseesseesseenseenseeneens 1007
Sajan Duwal, Anjali Dhami, Rishav Adhikari, Sangam Thapa, Prem Bahadur Rana, Kriti
Dahal, Trishna Shrestha, Abhas Maskey

The Challenges of Developing DTN Protocol for Embedding on Flight Software...........ccccoceieiiiiiincnen. 1017
Sooyeon Kang, Cheol-Hea Koo



Development and Initial Measurements of a Remote Ground Station in Mexico for LEO Satellite
Operations and COMMUNICALION .........eeueerieertierieete et eteette st et et e teeeesseesaeenseenteeaeeeseesseenseeseesesneesneesneenseenes 1022
Celia Chavez Virgen

Use of Modified Submarine Cabling in Space Environments: Solutions for Telecommunications on
THE IMIOOTL <.ttt h bt et e s et e b e bt bbbt e h e et et e bkt beeheeb e e n e e st et et e b naeebeeaean 1030
Axel Nuriez Arzola, Itzcoatl Francisco Nuriez San Miguel

Plasma Antennas for Satellite Communications: Ongoing ACtiVIti€s..........cuereererrerrerrierierieseeie e 1035
Mirko Magarotto, Elena Colusso, Paola De Carlo, Giorgia Franchin, Anna De Marzi, Anna
Scomparin, Lorenzo Tonon, Federico Cescon, Renwei Tan, Fabiana Milza, Elena Toson,
Daniele Pavarin, Alessandro Martucci, Paolo Colombo, Luca Schenato, Antonio Capobianco,
Marco Di Clemente

B2.1PB INTERACTIVE PRESENTATIONS - IAF SPACE COMMUNICATIONS AND
NAVIGATION SYMPOSIUM

Assessing Neural Network Predicted Amplitude Scintillation for Missing Autumn 2014 Data at

UKM Station USIing STMUIATION ...c..eetiiiiiiiiieiieitiecee ettt ettt st st saeesae et et 1040
Nasser Al Hashimi, Aiffah Mohd Ali, Mohamad Haniff Junos, Mardina Abdullah, Siti Aminah
Bahari

The Applications and Development Trend of Interferometric Fiber Optic Gyroscope in Space.................... 1048
Yi Xiao Su

AEROMULE: On-Chip Protection Against Electromagnetic Interference in Space: Development

ANA FIFSt RESUILS ...ttt ettt et b e st es et et e be et e ebeemeente e ebesaesaeeneenean 1055
Lucas Noller, Hendrik Tédter, Jonas Lumma, Elisabeth Neumdrker, Georg Langer, Rainer
Adelung, Martin Tajmar, Tino Schmiel

LEO Constellation Analysis for Emergency Services in Europe in a 6G 3D Network ..........ccoccoeviiiinenenn. 1062
Marten Berlin, Benny Rievers

Satellite Computing Networks for Data-Centric Massive Device Management .............cccocveeveeveneenreenennns. 1071
Florian Zeiger, Carlos Guimaraes, José Quevedo, Elizaveta Boriskova, Yannic Breiting,
Markus Sauer

QUBE-I Mission Update: First Year of Operation of a 3U CubeSat for Quantum-Key-Distribution
EXPEIIIMICIILS ...ttt ettt ettt ettt et e et e sa e et e em e e emteemeees e e bt e bt e st e et emeesneeeneenseenteenteeneeeneens 1081
Timon Petermann, Lisa Elsner, Benedikt Schmidt, Dominik Pearson, Tanuja Datar, Ilham
Mammadov, Eric Jiger, Chaitnya Chopra, Malavika Unnikrishnan, Johannes Dauner, Vijay
Nagalingesh, Markus Krauss, Roland Haber, Klaus Schilling, Benjamin Rédiger, René
Riiddenklau, Omer Bayraktar, Jonas Pudelko, Joost Vermeer, Christoph Marquardt, Michael
Auer, Adomas Baliuka, Moritz Birkhold, Peter Freiwang, Michael Steinberger, Wenjamin
Rosenfeld, H. Weinfurter, Lukas Knips

Feasibility Analysis for a Deep Space Optical Communication Link and Dimensioning of a Global

Optical Ground Stations NEEWOTK .......c..ccciieiiiiiiiieiie ettt e eee et e te e et e eteeebeesbaeesseessseeenseesnseeenseesns 1097
Lena Eberhardt, Stijn Mast, Nikolaos Lyras, Kyriaki Minoglou

B2.LLBA LATE BREAKING ABSTRACTS (LLBA)

Leveraging GEO Satellite Virtualization for Enhanced Real-Time Security in Hybrid Satellite
INEEWOTKS ..ottt ettt st e st sttt e h e st r e st 1101
Ehtisham Siddique, Khurram Malik, Muhammad Furgan, Usman Muhstaq, Muawia Tirmizey



Opportunities and Challenges in Free Space Optical Communication for Satellites
Sandeep Garg, Anshul Jaiswal, Rajeev Jaiswal, Ganesh Pillai M

Author Index





