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Welcome from the Organizing Commi�ee 
 

On April 25-26, the 8th Interna�onal Conference on Research, Technology and Educa�on of Space (H-

SPACE) conference was held in Budapest. 

The event was organized by the Faculty of Electrical Engineering and Informa�cs at the Budapest 

University of Technology and Economics (BME) – in coopera�on with the Hungarian Astronau�cal 

Society (MANT), which is the oldest space associa�on in Hungary. The organiza�on of the conference 

series started in 2015, at a �me of growing opportuni�es arising from ESA recently gran�ng 

membership to Hungary and the need for a joint presenta�on of space ac�vi�es pursued at BME. The 

selec�on of the date for the first occasion of our conference series was a tribute to the successful 

mission of the first Hungarian satellite, Masat-1, launched on February 13, 2012.  

A lot has happened in space since the last H-SPACE conference in 2022. We would like to highlight a 

few Hungarian achievements between April 2022 and April 2024. 

Our companies and research ins�tu�ons are ac�vely par�cipa�ng in different European and 

interna�onal space programs. The recently published Hungarian Space Kaleidoscope 2023/2024 

contains more than 60 companies, research ins�tu�ons and university departments working in the 

Hungarian space sector. 

Our na�onal astronaut program – the Hungarian to Orbit (HUNOR) – selected four astronaut candidates 

and one of them will conduct experiments on the Interna�onal Space Sta�on with Axiom Space. 

Researchers from the HUN-REN Astronomy and Earth Science Research Center (HUN-REN CSFK) are 

par�cipa�ng in the PRIDE (Planetary Radio Interferometry and Doppler Experiment) experiment of the 

JUICE (Jupiter Icy Moons Explorer) program, one of the most important interplanetary missions of the 

European Space Agency (ESA). The spacecraA was launched in April 2023 towards the largest giant 

planet in our solar system, Jupiter. 

The newest satellite of the Budapest University of Technology and Economics (BME) has been launched 

in June 2023. The MRC-100 is named in honor of the university’s radio club (Műegyetemi Rádió Club) 

100th anniversary in 2024. MRC-100 is a 5*5*15 cm size PocketQube satellite. One of its tasks is to 

measure electrosmog, but it also carries instruments for experiments of teams from University of 

Debrecen, Széchenyi István University (Győr) and the University of Szeged. 

In September 2022, BME started the first class of its space engineering MSc program, and the first 

students will graduate this June. 

In line with the objec�ves of Hungary's Space Strategy adopted by the Hungarian government in 2021, 

17 Hungarian universi�es have entered into a consor�um agreement to launch 4 separated but 

coordinated space related postgraduate training program under the na�onal UniSpace educa�on 

program. These includes Space Technology Specialist, Innova�ve Nutri�on and Health Sciences 

Specialist, Space Science Specialist and Space Policy Advisor Training Program. The 3-semester program 

started in September 2022 and the first class graduated this February. 

In this Aprill, Iván Almár, honorary president of the Hungarian Astronau�cal Society became the first 

Hungarian who has been recognized with the IAF Hall of Fame award by the Interna�onal Astronau�cal 

Federa�on. 

The topic of this year’s H-SPACE conference is “Coopera�on in the space sector”. The agenda of the 

conference addresses scien�fic, technological, and educa�onal issues of space research and space 

ac�vi�es. The conference is open for both local and interna�onal professionals and provides an 



opportunity to showcase Hungarian scien�fic, technological, educa�onal and outreach ac�vi�es 

related to space. 

The Organizing Commi�ee has interna�onally recognized members: Dr. Balázs Bartóki-Gönczy, Dr. Tibor 

Bálint, Ferenc Horvai, Prof. János Lichtenberger, Dr. Lóránt Földváry, Prof. László Pap, Dr. Andrea Pődör, 

Prof. Gábor Stépán, Dr. Szabolcs Rózsa. We are grateful for their contribu�ons to the success of the 

conference. 

We had five keynote and highlights talks: 

• Small satellites - Finnish road from educa�on to science and business 

Jaan Praks, Aalto University, Finland 

• PocketQubes: A New Fron�er in Space Educa�on 

Caius Reza, Alba Orbital, Glasgow, United Kingdom 

• Hungarian par�cipa�on in the European Space Agency's JUICE (Jupiter Icy Moons Explorer) 

mission 

Pál Gábor Vizi, HUN-REN Centre for Energy Research, Budapest, Hungary 

• Innova�on at the European Union Agency for Space Programme 

Chris�na Giannopapa, European Union Agency for Space Programme (EUSPA) 

• Educa�onal and incuba�on prac�ces in the emerging space - an associa�on perspec�ve 

István Arnócz, Hungarian Astronau�cal Society, Budapest, Hungary 
 

On the first day, we hosted in person presenta�ons which will be live streamed for online par�cipants. 

The second day we hosted online presenta�ons (oral and posters). The conference had four main 

sec�ons: a Plenary with invited presenta�ons. Session Science and Technology I-II and Session 

Educa�on and Outreach.  

In April 2024, we published a book of abstracts for the conference. In that book, we published all the 

abstracts of the conference. During the event, we had five highlight and invited lectures, 21 oral 

technical presenta�ons and 32 poster presenta�ons. 23 authors submi�ed a full paper which went 

through a rigours review process and has been reviewed by two reviewers. AAer the review process, 

these papers are included in these proceedings. 

We appreciated all the posi�ve and construc�ve feed-back from the par�cipants from all aspects. We 

look forward to organizing the upcoming event of our conference series in 2026.  

  

Dr. László Bacsárdi 
co-chair 

Vice President of MANT 

Dr. Kálmán Kovács 
co-chair 

President of MANT 

  



Highlights of selected papers from the H-SPACE 

2024 Conference 
 

In this proceeding, we present 23 papers prepared by the speakers and their co-authors based on the 

conference podium presenta�ons and poster sessions.  

Let us introduce the papers of the Research Sec�on of the Conference with three thema�c focuses, as 

communica�on and space technology; space explora�on missions; and sustainability and 

extraterrestrial adapta�ons. These ar�cles collec�vely underscore the mul�disciplinary nature of 

space research presented at H-SPACE 2024. From advances in communica�on technology to 

groundbreaking planetary missions and sustainable food systems, the conference highlights humanity's 

commitment to innova�on and adapta�on in space explora�on. The key themes emerging from the 

studies include enhancing technological efficiency, fostering interna�onal collabora�ons, and ensuring 

the sustainable use of space resources for future genera�ons. 

Papers dealing with innova�ons and challenges in space communica�on systems form the 

communica�on and space technology topic. The ar�cle of Csurgai-Horváth and Csala focuses on 

improving the reliability of millimeter-wave satellite and terrestrial radio connec�ons, par�cularly in 

the Ka (19.7 GHz) and Q-band (39.4 GHz), where rain-induced signal fading poses significant challenges. 

They introduce a method using rain sensors and automated detec�on algorithms to iden�fy rain events 

and generate precise a�enua�on sta�s�cs, enhancing fade margin design. Their findings, based on 

Alphasat satellite and terrestrial link data, underscore the importance of localized, long-term 

measurements for robust communica�on system planning. The study of Kovács at al. examines the 

impact of op�cal background radia�on on the performance of free-space quantum key distribu�on 

(QKD) links, focusing on wavelengths of 810 nm and 1550 nm. It contrasts the opera�onal parameters 

of the Chinese satellite Micius at 810 nm with the planned Eagle-1 mission at 1550 nm, evalua�ng how 

these differences affect QKD link quality. Insights from this research aim to op�mize QKD systems, 

suppor�ng the advancement of secure quantum communica�on networks like EuroQCI within the EU. 

Meanwhile, the BME Suborbitals team (Dobay at al.) has developed an innova�ve CubeSat payload 

capable of enduring high accelera�on and radia�on. This payload incorporates fungal sporula�on 

studies, atmospheric channel characteriza�on using OFDM links, and greenhouse gas analysis. It also 

features a camera for horizon detec�on, expanding its research and educa�onal poten�al. These 

advancements demonstrate the u�lity of sounding rockets as cost-effec�ve plaWorms for cuXng-edge 

experiments. 

In the space explora�on missions topic we put projects aim to deepen our understanding of celes�al 

bodies and environments. One such ini�a�ve is Hungary’s contribu�on to ESA’s Comet Interceptor 

mission. This mission, as discussed by Kereszturi and colleagues, will explore a dynamically new comet 

from the Oort Cloud, with Hungarian en��es involved in developing the CoCa imaging system and the 

digital processing module. Their work highlights Hungary's growing presence in advanced space 

explora�on efforts. Another work of Kereszturi and colleagues tries to be�er understand how space 

weathering driven infrared spectral changes modify the observability of specific infrared spectral 

fingerprints of meteorite minerals. Similarly, Steinmann's research develops a GIS-based hydrological 

model for arid environments on Earth, like the Negev desert, and Mars, specifically Oxia Planum. By 

integra�ng terrain, precipita�on, and flow data, the model iden�fies sedimentary targets for future 

Mar�an missions, enhancing our approach to planetary explora�on. 



Research addressing cri�cal challenges related to preserving the Earth's orbital environment and 

ensuring resource sustainability has been grouped under the sustainability and extraterrestrial 

adapta�ons topic. Khan and Ntan�s present a comprehensive review of the growing issue of space 

debris, a consequence of decades of satellite launches and emerging megaconstella�ons. They 

evaluate various debris removal technologies, including laser-based methods and net capture, 

alongside the importance of regulatory measures and interna�onal collabora�on. Their work 

emphasizes preven�ng scenarios like the Kessler Syndrome, where debris collisions could render Low 

Earth Orbit unusable. In another ar�cle J. Elbo and E.L. Ntan�s explor the theore�cal and prac�cal 

applica�ons of of Lagrangian points, including asteroid observa�on, climate change solu�ons, and 

space transporta�on infrastructure. Notably, L1 is proposed for a sunshade to reduce global warming, 

while L2 hosts the James Webb Space Telescope for deep space explora�on. Lagrangian points also 

hold promise for spaceports, orbital shipyards, quaran�ne sta�ons, and space colonies, par�cularly at 

L4 and L5. These loca�ons offer unique advantages for manufacturing, research, and long-term space 

missions. The study concludes that Lagrangian points are essen�al for advancing humanity's space 

explora�on, offering strategic posi�ons for satellites, space sta�ons, and future megastructures like the 

InterPlanetary Superhighway. Addi�onally, Meier et al. explore sustainable food produc�on for space 

environments. Their study examines the effects of plant-based diets on mealworm larvae, 

demonstra�ng high survival rates and enhanced protein content. By combining innova�ve agricultural 

techniques with entomophagy, the research highlights strategies to address food sustainability for both 

terrestrial and extraterrestrial applica�ons. 

The ar�cles presented for the H-Space 2024 conference in the Technology Sec�on can be classified into 

three thema�c topics based on their focus: quantum and communica�on technologies, propulsion 

and space system op�miza�on, and remote sensing and environmental analysis. Each focus 

encapsulates research advancements tailored to the explora�on and development of space 

technologies, highligh�ng their significance in both theore�cal and prac�cal realms. 

The ar�cles of quantum and communica�on technologies topic encompass cuXng-edge research in 

satellite-based quantum communica�on, secure informa�on transfer, and advanced rou�ng 

mechanisms. Galambos et al. inves�gate the synchroniza�on of clocks using GPS-disciplined oscillators 

(GPSDOs) and a free-space laser system, demonstra�ng their poten�al in applica�ons like quantum key 

distribu�on, with par�cular challenges arising from op�cal turbulence at greater distances. Mihály and 

Bacsárdi introduce a novel algorithm for rou�ng in entanglement-based satellite networks, showcasing 

its efficiency and adaptability in securing communica�on in a quantum internet infrastructure. Oláh 

and Bacsárdi explore the role of quantum entanglement in the development of a satellite-based 

quantum internet, emphasizing the integra�on of quantum memories to overcome the limita�ons 

imposed by atmospheric condi�ons in free-space communica�on systems. These studies collec�vely 

underline the transforma�ve poten�al of quantum technologies in achieving unprecedented levels of 

security and connec�vity in space. 

In the propulsion and space system op�miza�on topic, papers focus on improving the efficiency and 

sustainability of space propulsion systems and mission-cri�cal devices. Mulki and Ntan�s delve into the 

capabili�es of Microwave Electrothermal Thrusters (MET), which u�lize plasma for hea�ng propellants, 

achieving high specific impulse and thrust, marking a significant step in sustainable propulsion for space 

explora�on. Hegedűs and Tölgyesi introduce a MATLAB-based op�miza�on program for solid-fueled 

suborbital rocket engines, targe�ng improved grain geometries and cost-effec�ve performance for 

rocket launches. Meanwhile, Vizi and Nagy discuss the development of a Direct Current Converter for 

ESA's JUICE mission, a power system cri�cal for studying Jupiter's plasma environment and its moons, 

showcasing advanced engineering tailored to extreme environments. These projects underscore the 



importance of propulsion advancements and power system innova�ons in advancing exploratory and 

opera�onal capaci�es in space. 

Lastly, the remote sensing and environmental analysis group highlights innova�ve approaches to Earth 

observa�on and atmospheric studies. Gaskó et al. present a cost-efficient GNSS reflectometry method 

for hydrological parameter measurement, such as water levels and soil moisture, leveraging 

environmental signal interference pa�erns to provide con�nuous and precise data. Borsi et al. focus 

on radia�on measurements in the al�tude range of 30–90 km using a sounding rocket experiment. This 

ini�a�ve aims to fill the data gap in ionizing radia�on studies at high al�tudes, offering insights cri�cal 

to the safety of human spaceflight and the design of space technologies. Both studies reflect the pivotal 

role of Earth observa�on and environmental monitoring in understanding and addressing challenges 

related to Earth's surface and atmospheric condi�ons. In a complementary analysis, Arguello and Toth 

explore the establishment of reliable radiocommunica�on systems between Earth and the 

Interna�onal Space Sta�on (ISS), addressing technical challenges such as noise levels and geo-

redundancy to op�mize connec�vity. Kertész analyzes the strategic sovereignty of Europe in space 

ac�vi�es, emphasizing the importance of autonomous launch capabili�es for maintaining Europe’s role 

in the global space sector. Together, these efforts contribute to a holis�c understanding of space 

technologies, spanning communica�on, propulsion, environmental sensing, and strategic policy. 

These studies, diverse yet interconnected, demonstrate the breadth of technological innova�on at the 

forefront of modern space explora�on and u�liza�on, posi�oning the conference as a beacon for 

pioneering research in the domain. 

The four ar�cles we presented here from the Educa�on Sec�on of H-SPACE 2024 conference belong to 

two professional topics: collabora�ve models and historical replica�on and innova�ve educa�onal 

ini�a�ves. Each group underscores the cri�cal role of coopera�on, hands-on engagement, and 

educa�onal evolu�on in fostering the next genera�on of space explora�on and technology experts. 

The papers of collabora�ve models and historical replica�on cluster focus on leveraging collec�ve 

efforts and commemora�ng past achievements to drive progress in the space domain. Koulaouzos’s 

analysis, Assessment of Coopera�on in the Space Sector, explores the advantages of collabora�ve 

frameworks within the evolving New Space era. Using examples like the Apollo program and the 

European Space Agency (ESA), Koulaouzos ar�culates the strategic benefits of alliances among large 

enterprises and small to medium-sized enterprises (SMEs). These benefits include risk reduc�on, cost-

sharing, resource op�miza�on, and improved market reach. However, the study also delves into 

challenges, such as integra�ng SMEs into larger networks due to their restricted capital and limited 

track record. The ar�cle presents models like Coope��on and business clusters as solu�ons for 

fostering partnerships that op�mize outcomes through trust and structured governance. Similarly, the 

work of Pataki and Németh, Reproduc�on of the Lunar Radar Experiment Failure and Success During 

Implementa�on, bridges historical and contemporary space research. By replica�ng Zoltán Bay’s 

groundbreaking lunar radar experiment at Széchenyi István University, this study not only pays tribute 

to a pivotal moment in radar astronomy but also demonstrates how modern adapta�ons of past 

technologies can yield significant results. The experiment’s success, achieved through contemporary 

instrumenta�on and modifica�ons, underscores the importance of revisi�ng historical achievements 

as a founda�on for advancing educa�on and technical capabili�es. 

The other cluster, innova�ve educa�onal ini�a�ves, highlights the transforma�ve role of academic and 

prac�cal ini�a�ves in preparing future professionals for the complexi�es of the space industry. Nagy et 

al., in The Educa�onal and Awareness-Raising Ac�vi�es of BME Suborbitals, describe the Budapest 

University of Technology and Economics’ (BME) hands-on approach to aerospace educa�on. Flagship 

projects like Prometheus, Kratos, and Athena exemplify the integra�on of theore�cal and prac�cal 

learning, offering students real-world engineering experience. Beyond technical skill development, 



these projects also inspire public interest and foster a culture of innova�on. The work emphasizes the 

broader adop�on of experien�al learning models, showcasing how university-led ini�a�ves can bridge 

gaps between academia and industry. Complemen�ng this, Matevska et al.’s ar�cle, Engineering and 

Management of Space Systems, tackles the evolving educa�onal demands of the space sector. The 

authors cri�que tradi�onal aerospace programs for their limited focus on mechanical engineering and 

propose an interdisciplinary approach that addresses the life cycle of space systems. Their 

interna�onal, double-degree Master’s program, developed by Bremen City University of Applied 

Sciences and Gdańsk University of Technology, integrates agile methods, stakeholder management, and 

industry collabora�on with companies like Airbus and OHB. This forward-thinking curriculum equips 

graduates with the mul�faceted competencies required to navigate the dynamic demands of space 

missions and manage the increasing complexity of space systems. 

Together, these studies underline the necessity of blending historical insights, collabora�ve strategies, 

and innova�ve educa�on to empower the next genera�on of space professionals. They reflect a shared 

vision: advancing the space sector through coopera�on, prac�cal engagement, and comprehensive 

training programs that adapt to both historical legacies and future challenges. 

 

Dr. Kálmán Kovács 
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April 25, Thursday 

Loca�on: Building I, ground floor, IB.027  

Budapest University of Technology and Economics 

Magyar tudósok krt. 2., Budapest, H-1117 

 

The first day was live streamed for online par�cipants. 
 
 

Master of the ceremony: László Bacsárdi 

14:00 Opening ceremony 

Orsolya Ferencz, Ministerial Commissioner, Ministry of Foreign Affairs and Trade 
Hassan Charaf, Dean, Faculty of Electrical Engineering and Informa�cs, BME 

Kálmán Kovács, President, Hungarian Astronau�cal Society 
 

14:20 Keynote talk 

Small satellites - Finnish road from educa�on to science and business 

Jaan Praks, Aalto University, Finland 
 

14:50 Keynote talk 

PocketQubes: A New Fron�er in Space Educa�on 

Caius Reza, Alba Orbital, Glasgow, United Kingdom 
 
 

15:20 Poster highlight talks 
 
 

16:00 Coffee break and poster session 
 

Session Chair: Lóránt Földváry 

 

16:45-18:45: Technical presenta�ons – Session Science and Technology I 

 
The future of satellite frequency usage satellite agenda items for WRC-23 and WRC-27 

Péter Vári, Na�onal Media and Infocommunica�on Authority, Budapest, Hungary 
 
Hungarian par�cipa�on in the Comet Interceptor mission 

Ákos Kereszturi, Konkoly Observatory, HUN-REN Research Centre for Astronomy and Earth Sciences, 
Budapest, Hungary 
 
Radio interferometric observa�ons of the JUICE spacecra@ en route to Jupiter 

Judit Fogasy, Konkoly Observatory, HUN-REN Research Centre for Astronomy and Earth Sciences, 
Hungary 
 



SPECTRE, a self-deploying bi-stable composite tape-spring mechanism for future nanosatellite 

missions 

Sara Sanchis Climent, KTH, Royal Ins�tute of Technology, Stockholm, Sweden 
 
FOTEC’s Tes�ng and Qualifica�on Capabili�es for Small Satellites 

Laura BeXol, FOTEC Forschungs-und Technologietransfer GmbH, Wiener Neustadt, Austria 
 
Thermal performance characteriza�on of baCery insula�on on ATL-1 picosatellite mission 

Zoltán Tóth, H-ION Research, Development and Innova�on Ltd., Budapest, Hungary 
 
Fast and flexible developments of digital logics: applica�ons in the first Hungarian astrophysical 

satellite, GRBAlpha 

András Pál, Konkoly Observatory, HUN-REN Research Centre for Astronomy and Earth Sciences, 
Budapest, Hungary 
 
Tes�ng remote clock synchroniza�on with GPSDO-s and a free space laser communica�on system 

Máté Galambos, Budapest University of Technology and Economics, Hungary  
 

18:45: Wrap up of the first day - László Bacsárdi 

  



April 26, Friday 
 

Loca�on: online 
 
 

Session Chair: Kálmán Kovács 

 

9:00: Welcome of the second day 

 
9:05: Highlight talk 

Hungarian par�cipa�on in the European Space Agency's JUICE (Jupiter Icy Moons Explorer) 

mission 

Pál Gábor Vizi, HUN-REN Centre for Energy Research, Budapest, Hungary 
 
9:30-12:00: Technical presenta�ons – Session Science and Technology II 

 
The Space Weather Monitoring and Data Service at HUN-REN Ins�tute of Earth Physics and Space 

Science (EPSS) 

Árpád Kis, HUN-REN Ins�tute of Earth Physics and Space Science, Sopron, Hungary 
 
Reproduc�on of the Lunar Radar experiment failure and success during implementa�on 

Péter Pataki, Széchenyi István University, Győr, Hungary  
 
Review of Lagrangian Points and Scope of Sta�onary Satellites 
Joel Eldo, Amity University Dubai, UAE  
 

Space Debris: Overview and Mi�ga�on Strategies 

Mohammed Vaseeq H. Khan, Amity University Dubai, UAE  
 
The Expected Impact of SysML v2 to Coopera�on in the Space Sector 

Vince Molnár, Budapest University of Technology and Economics, Hungary  
 
EON: The first year of the re-started op�cal tracking of ar�ficial satellites at Baja 

Tibor Hegedüs, Baja Observatory of the University of Szeged, Baja, Hungary  
 
Study of Microwave Electrothermal Propulsion System 

Rhea Ranjit Mulki, University of Southern California, Los Angeles, USA  
 
Assessing Natural and Anthropogenic Ground Deforma�on Using Sen�nel-1 PSI in the Region of Cluj-

Napoca, Romania 

Péter Farkas, Geo-Sen�nel KA., Hungary  
  



11:45: Highlight talk 

Innova�on at the European Union Agency for Space Programme 

Chris�na Giannopapa, European Union Agency for Space Programme (EUSPA) 
 
12:05 Lunch break 

 

Session Chair: DoroCya Milánkovich 

 

13:15: Opening of the a5ernoon session 

 

13:20: Invited talk 

Educa�onal and incuba�on prac�ces in the emerging space - an associa�on perspec�ve 

István Arnócz, Hungarian Astronau�cal Society, Budapest, Hungary 
 

13:40-15:00: Presenta�ons – Session Educa�on and Outreach  

 
 

Assessment of Coopera�on in the Space Sector 

Don Koulaouzos, Skytrek Ltd, London, United Kingdom  
 
Engineering and Management of Space Systems (EMSS) - an Interna�onal Joint Master's Double-

Degree Programme 

Jasminka Matevska, City University of Aplied Sciences, Bremen, Germany 
 
Space Science in the Classroom 

Annamária Komáromi, Balassi Bálint Eight Grade Secondary Grammar School, Hungary  
 
The educa�onal and awareness-raising ac�vi�es of BME Suborbitals 

Bence Csaba Kováts, Budapest University of Technology and Economics, Hungary 
 
Introduc�on of space science in higher educa�on: space science in BSc engineering 

Szilárd Takács, Széchenyi István University, Győr, Hungary 
 
15:00 Closing remarks 

 

  



April 25 – Poster presenta�ons 
 

 
Probing Low Mass Neutrinos in Gravita�onal Wave Environments: A Novel Approach with Feynman 

Diagrams & Applica�ons In Space Sciences 

Panta Sasikanth, N.B.K.R Ins�tute of Science and Technology, Nellore, India 
 
Fast Rou�ng in Entanglement-based Satellite Networks 

András Mihály, Budapest University of Technology and Economics, Hungary 
 
Circular food produc�on in space environment – Insect protein produc�on by supplemen�ng green 

biomass in feed 

Orsolya Meier, University of Debrecen, Debrecen, Hungary 
 
Thermal proper�es of heterogeneous materials using extended heat equa�ons 

Anna Fehér, Budapest University of Technology and Economics, Hungary 
 
Spectral instrument op�miza�on for asteroid missions by space weathering simula�on 

Ákos Kereszturi, Konkoly Observatory, HUN-REN Research Centre for Astronomy and Earth Sciences, 
Budapest, Hungary 
 
RTK GNSS monitoring under high ionospheric ac�vity 

Bence Takács, Budapest University of Technology and Economics, Hungary 
 
High-redshi@ radio quasars from ground and space 

Máté Kreizinger, Eötvös Loránd University, Budapest, Hungary 
 
Inves�ga�on of Glass-foam systems as Insula�on materials for Space applica�ons 

Kinga Tamási, Ludovika University of Public Service, Budapest, Hungary 
 
MAUVE – UV-Vis Spectroscopy of Stars by a 16U CubeSat 

Gergő Mezőhegyi, C3S Electronics Development LLC., Budapest, Hungary 
 
Comprehensive analysis of the ionospheric response to the largest geomagne�c storms from solar 

cycle 24 over Europe 

KiX A. Berényi, ELKH-ELTE Space Research Group, Budapest, Hungary 
 
Proposal of a Hybrid CSNN-PSO Algorithm For Improving Space Debris Iden�fica�on and Classifica�on 

Hanga Katreiner, Technische Universität Berlin, Berlin, Germany  
 
Transparent Planetary Polished Thin Sec�on Rock Sample Maker for Hungarian Hunveyor Educa�onal 

Space Probe 

Pál Gábor Vizi, HUN-REN Centre for Energy Research, Budapest, Hungary 
 

Remote sensing of hydrological parameters by GNSS reflectometry 

János Gaskó, Budapest University of Technology and Economics, Hungary 
 
Development of GIS so@ware based spa�al ejecta es�ma�on algorithm to support the NASA-ESA 

Artemis program 

Richárd Krisz�án Tomka, Konkoly Observatory, HUN-REN Research Centre for Astronomy and Earth 
Sciences, Budapest, Hungary 



 
Distributed Intelligence and Sensor Network in the Power Systems of MRC-100 Satellite 

Péter Püspöki, Budapest University of Technology and Economics, Hungary 
 
The Hungarian contribu�on to the T-FORS Horizon Europe project 
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L[[OGIHFJ[E]LGETZOJYLHUIMILHNJ[LGJMXOJKZEYOWOHMJL[J
NMEMILHEGVJNEMOZZIMONJLGJNKEYOJNMEMILHǸJaXOJGOZEMI]OJ
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_̀ abc[UWX̂WX[dUê fgSh[XU[VfTSg[ija[[

k\[e[VYZl[hYTXfZdS[

.�!����&& �!+�$�!+� � C1 ��> ���$> � C1 ��> �'!72 17�

9�'� 9mmp73m��'� oq:73n��'�
4�'� 9rno7qn��'� oon7r4��'�
9:�'� pqq7qn��'� 9:m7:4��'�
m:�'� ppppp��'� 9nm4n7p3��'�

�

	��������	
�����t�����uv�������������
�����w��

8 �� �#��� 2���! '!�6 !*  $�!*��$ +>"6��+$>�6%+&2+$>'��#�
!" �%$+1 �'+!57�A$�!"+'�' !%��!" �!��$'�+!! ���$2�� � +1 ��* � ��$�
!" ����#!����#�!" �'�� �6%+&2+$>��+>"!�$ ?!�!�� ��"��!" �7��" �
�1 ��&&���!+��&���!"�*�'�1��+ 2�6 !*  $������?+��! &5�q:�
� ! �'�@*" $�!" ��+�����*�'�m:�� ! �'��*�5D��$2�o::�� ! �'�
@*" $�!" ��+�����*�'��6�%!�9::�� ! �'��*�5D�*+!"���1+$>���
�+������$�!����#�!" �$ +>"6��+$>�6%+&2+$>�!��2+## � $!��&�� '7�

/$ ��#�!" �,-)./��%!�%!'�*�'���$$ �! 2�!��!" ��+� <����
!+� �!�>> ��2+� �!&50�*"+& �!" ��!" ���$ �*�'���$$ �! 2�!��!" �
-JJ��#��%��!��$'�+!! ��! & '��� 7�8 �6�%$� 2�!" �&+>"!�6��F�
#����!" ��+������$�!" ��!" ��6%+&2+$>�!��!" �� � +1 ��! & '��� 7�

P����!" �� � +1 ��* ���$$ �! 2�!" �� > $ ��! 2�9:�;<=��&��F�
'+>$�&�!���%���+� <����!+� �!�>> �7�8 ��"�' �!"+'�!+� �!�>> ��
6 ��%' ��!�&�$> ��2+'!�$� '�*" � �2+� �!� & �!�+��&���$$ �!+�$�
6 !*  $�!" �!��$'�+!! ���$2�� � +1 ��'+2 �+'�$�!���''+6& 0�!"+'�
!+� �!�>> ��*�'��%���$&5���!+�$�#���'+�%&!�$ �%'&5�� �'%�+$>�
!+� �!�>'��!�6�!"�'+2 '7�

8 �%' 2�4�'�2�!����&& �!+�$�!+� ��!�1��+�%'�2+'!�$� '��$2�
� �'%� 2�!" �H+!! �7��" ' �� '%&!'��� �'"�*$�+$���6& �E7�
<�* 1 �0�2% �!��!" �&+�+! 2�'+= ��#��%���+����0�!" ��&+>$� $!�
���� ''�*�'�2+##+�%&!7��" �#+$+! �'+= ��#�!" ��+������&'��� �$!�
!"�!�* �&�'!�'�� ����!+�$��#�!" �6 ���*" $�* �%' 2�!" ��+����7�
C'���� '%&!0�* ��$&5���"+ 1 2���>��2��&+>$� $!�6 !*  $�!" �
!��$'�+!! ���$2�� � +1 ���!�!" �'"��! '!�o?m:���&+$F�2+'!�$� 7�
�"+'�+'�� #& �! 2�65�!" �2�!��*" � �#���&�$> ��2+'!�$� '�* �
�6' �1 2��%�"�*��' �H+!! �7�

�CIJK�E7�L �K)�AG,�/MN�JC)KN�(�)�IK�8KKG��8/�GKA,<I/NAG,�
MGAEKN)A�Q�IMAJ.AG,)�M)AG,�/MN��A;K<CN-�oq:�GCG/��A;K��C,,KN�

RSTUVWXYUZ[x\][̂T[
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>A=�P>;�TBBA�9XMCBXBA<B=�R9<P�<PB�;DMM@:<�M:@E9=B=�T?�<PB�
�9A9;<:?�@Q��DC<D:B�>A=��AA@E><9@A�@Q��DAF>:?�Q:@X�<PB�
�><9@A>C��B;B>:NPU��BEBC@MXBA<�>A=��AA@E><9@A�8DA=��


MBN9>C�<P>A[;�<@�@D:�;<D=BA<;�_[@;��S@A?9U��AA>��B;SBC?U�
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@_?F9B@==><?9=<_<j@AD9>ÂF=E@D>FA9@wFhD9D;<9<Aj>=FAE<AD9D;@D9B@A9
w<9<vD=@BD<im99

|<9;@j<9i<j<_Fo<i9@A9<@?̀9DF9>A?D@__k9BF?D9<̂̂>B><AD9
E<@?h=<E<AD9?F_hD>FA9D;@D9@hDFE@D>B@__̀9BF__<BD?9@Ai9<j@_h@D<?9
bcddef9i@D@9@Ai9i<D<=E>A<?9l@D<=9_<j<_9@Ai9?h=̂@B<9=FhC;A<??m9
}>@9D;<9o=FDFD̀o<?9>A?D@__<i9@=FhAi9~@x<9�@_@DFAk9D;>?9?F_hD>FA9>?9
o=Fj<A9DF9w<9@w_<9DF9o=Fj>i<9?hB;9i@D@9l>D;9?ĥ >̂B><AD9=<_>@w>_>D̀9
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mQNULMNOLPTMQNVdMRSMQÒNYXQ[iNjMNj\]]NZMXTSdMNULMN]MaM]NPVNULMN
QP\TMiNTPNULXUNjMNOXQN[MO\[MNjLMULMdNULMN_\aMQNXdMXN\TNXWWdPWd\XUMN
VPdNULMNWdPrMOUbNN
s\aMQNULMNOPQ[\U\PQTiNjMNj\]]NOPZZMQOMNULMNW]XQQ\Q_NPVNULMN
TOLMZMNPVNULMNT̀TUMZNPVNULMNTUXU\PQiN\QO]S[\Q_NLXd[jXdMNXQ[N
TPVUjXdMNM]MZMQUTbNtP]]Pj\Q_NW]XQQ\Q_iNjMNj\]]NOPZZMQOMNULMN
WLXTMNPVN\ZW]MZMQUXU\PQbNcTNXNV\dTUNUMTUiNOPZZSQ\OXU\PQNj\ULNXN
TM]MOUM[NdX[\PNXZXUMSdNTXUM]]\UMNudMWMXUMdNTUXU\PQvNj\]]NUX̂MNW]XOMbN
wT\Q_NULMNdMTS]UTiNjMNj\]]NOPQU\QSMNULMNOPQTUdSOU\PQNPVNULMNTUXU\PQN
TPNULXUNjMNTLPS][NYMNXY]MNUPNOPZZSQ\OXUMNj\ULNmnnN\QNXNT\Z\]XdN
jX̀bN
qXTM[NPQNTO\MQU\V\ON̂QPj]M[_MNXQ[NSU\]\lXU\PQNPVNMQ_\QMMd\Q_NT̂\]]TN
jMNjPS][N]\̂MNUPNYMNULMNV\dTUNUPNOPZZSQ\OXUMNj\ULNULMNXTUdPQXSUTN
xyz{|}z~x���zx�z���z��x�z{|}z{x�zx�z{|}z�y��}���{�z�����zN
N

���������������������������� ������������¡ �¢��� �������� 
�¢������� ��£� �������� ����¡¡���� ��������¤������ ����������¥ 

#>¦�#§̈ �©ª«�̈ #©§��

¬�����������
����!�����
�������
���
��� 
�!��!��
#�������
���������������
���"#��$��������9�
�!��������
���
���!��
­������ 
�!��!��������
�����������������!���!����������������!��
12®̄-.21°5±®-127B.15²73-1³5A,715́8Bµ-+25715+¶²²-̄5·®.B8�̧>�¬��
�&�����­�����������
����9�
�������9�
�!���
���������¹������­�

2,-º5»B®²̄5¼-5B®815½8Bº5¾/¿8³5A,715715¶.5®.́8-+-̄-.25
�!��������­������9��!����!�
�����������������&���
�������� ����
�
���� ���������!�À���!����������
����������;������������
���
���������>�

!̈��#���
�����������!��������������9���������!�������!��
'���
�!����
���
­
��;�� �������­�<�����
��������
��­����
���
��������
������À��À
�����������!������!�ÁÁ	�;
������������
�	�
;
����������9�À���!������!Â�����­��������!���9����!���������
�����
���
�������
�������� ��
����§�À��9����			>��̈!
������
���

��������������������������
�����������
������
���­������
����
­��������
�����������!��������
��������
���
���� 
�!��!
��
����������
�������À����
��������>�#���
��
�����!��Ã� �����!�
©�9
��"Ã�©$��!���
�������9
�������������!>Ä<Å�

!̈�����
�������
���
���9�� ����#�����������!�����
���
��
�� ����­� 
�������������
���
����!���������������������
��
 �À������������
��
�­�����
����À���������
��������Ä�Å>�̈!
��
������
���
���
��
���������­������9�������
��
�������­���
��
���
­
��
�À���
���
��>��̈!��#���������!����� �� �À�������!���
����­������
�;� 
�!���������������!����!�������­����� ��
�;�
 
�!�Æ	�����
������>�

!̈��!��� �����������9�
�!�������
���
��� 
�!��!��
������
���� ��!�À���������­�9�������
�������
���
���#��ÇÆ		��
 !���� ����������
À�������������������������!
������
�������
9��!�È�É�����«�É�9����������
�������
��������ª��̈���
���!������>�

!̈����­� �����!��� ��������
���!���������
'��
���­���
����
�����������
À
�����������������!��������
���­��!���
������
�������­���� �Ê�
É
������� �������!��:����
�����­� �����!���
����������
���

������
�������;
���������9
������
��
�������
���
��>�������
������
����
����!���
����­�­�������������­�����������
����������À
�������
 
�!�����
����
�­�����
����9�������!�����>�#������ ���������
�������!��������
����
����À
����
'��
�����������ÄÁÅ>�#���!
��
���������������������!��­�����
����­��!��������
��������>�
���������� ������������������À
�����������������9��������

��­� ����������������
��Ë�À����
�������
�� �������������������
�!������� ������­����:����
��>�
�­��� �������!��������������������!�����������9���Ã��
��

�
���
����!����
�������!�������������!������!���'
���!������!��

���À��
����­��!��� ��Ì��
��������������>�
�
�

ÍÎÏÐÑÒÓÔÓÕÖ×ÏÖØÙ



�

�����������		
���������
��������

�
������������������������������������������� ���

!�������������������������"���#������� � $�������������� ���
 ���������������� �����������������������������������"����� �
���� ����������������$��$�!������������������!�������$���!�
�������"���������������������������������%&'�
��������������������� �$������!��������������������"��!�

���� (�

)*+,-./0.123.45

������ ����� ��!���������� $����"��� ������ ���������������6�
7��� �89:�"�������6$��������!�����;<<<�=������
9:�"������
�6$��������!�����><<�=���

?*+@AB.5CDEA-3FAG3D15

����������� �����������������������������������������������
$����H���� #�����"����$�����I������� �����I�������

J*+KDLLE.-5.MM.2G5

��$$������������������ ����������������������"������!������
��6��6$�����"�����������������������!�76��������!��7N������=��
���� ���������%O'�

���������"��!�������������" ��������������������P�����
��������6� �����"������ $���������������������������6������������
���������76��� �����������

� � ��� ����� � ������QRS�

K*+,DDGL-31G5

� T�������������$���� �UVWWXYZV[\]̂V]̂_X]WX̀aV[Y]Vb]̂_X]cdŴ_eY]
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IJK3L4MNIK3O4KI4PL85P634NLPKQ47LO4RII5367KPILS4
1234R3T3U67K3O4V5ITTI456IW67XX3463TP3O4IL4IY364Z[\[[[4

OPJJ363LK4I6W7LP87KPIL84KI45NK42NX7L84IL4K234]IILS4̂PJK33L4
L7KPIL84J6IX4JPY34857R347W3LRP384RII5367K3O4KI4UNPTO47LO4
X7PLK7PL4K234_LK36L7KPIL7T4̀57R34̀K7KPILS41234aN6I537L4̀57R34
VW3LRQ4P847LIK23643b3X5T764IJ48NRR388JNT4RII5367KPIL47K47L4
PLK36L7KPIL7T4T3Y3TS4
c7L4d34755TQ4T388IL84J6IX4K238347LO4IK23642P8KI6PR4

7R2P3Y3X3LK84KI4K234e3d4̀57R34367f4V634K23634XI6347OY7LK7W384
K27L4OP87OY7LK7W384KI4RII5367KPIL\47LO4d27K47634K234g3Q4J7RKI684
K27K4O3K36XPL348NRR388f4h27K47634K234U766P3684KI43LK6Q4JI64̀]a84
d2I4K6Q4KI4W6Id47TIL3f4
i76W343LK3656P83847634IJK3L463TNRK7LK4KI47RR35K46P8g4

5N6R278PLW4J6IX48X7TT4I648K76KN54RIX57LP38423TO4U7Rg4UQ4K23P64
8Pj3\4638K6PRK3O4R75PK7T4I64TPXPK3O42P8KI6QS4̀IX34IJ4K234U3L3JPK84
J6IX4RII5367KPIL4PLRTNO3463ONR3O4RI8K847LO46P8g8\48276PLW4IJ4
JPL7LRP7T47LO42NX7L4638IN6R38\4W637K364UNQPLW45Id36\47LO4
PX56IY3O48N55TQ4R27PL4788N67LR34k3853RP7TTQ4JI648R76R34
RIX5IL3LK8l\4784d3TT4784K2343JJPRP3LRQ4U3L3JPK84J6IX43RILIXP384IJ4
8R7T347LO4X76g3K4637R2S4
mL34IJ4K234X7PL4R27TT3LW384RIX53KPLW4RIX57LP384J7R34P84

O3K36XPLPLW4d23K2364W6IdPLW4K234d2IT345P34RII5367KPY3TQ4dPTT4
W3L367K34W637K364JPL7LRP7T47LO48K67K3WPR4U3L3JPK84K27L4nN8K4K23P64
83WX3LK4IJ4K2345P3S4
_K4P845I88PUT34JI64JP6X84KI48PXNTK7L3IN8TQ43bP8K4784RIX53KPKI684

7LO4576KL3684K26INW2474cII53KPKPIL4J67X3dI6gS4VL7TQ8PLW4K234
8K63LWK2847LO4d37gL388384dPK2PL474RINLK6Q4I64PLON8K6Q4N8PLW4
opq=>qrB@s<Ctp;?@tp?>G@uC;@v>Gw@?>=>qt<;>@<F@=v>q>@<B@C@
RIX53KPKPY347OY7LK7W34I64OP87OY7LK7W3S4xN8PL3884RTN8K36847634IL34
X3K2IO4JI64RIX53KPLW4RIX57LP384KI4dI6g4KIW3K2364KI47R2P3Y34
WI7T84K27K4dINTO4LIK4U345I88PUT34PLO353LO3LKTQS4yId3Y36\4KI4
7R2P3Y347LQ4X378N67UT34PX57RK\4RTN8K3684L33O4KI4U34XI634K27L4
nN8K4745788PY34R7K7TIWN34IJ43LKPKP3847LO4R757UPTPKP38S4
ab7X5T384IJ48NRR388JNT4RII5367KPIL4PL4K234857R3483RKI64

U3Kd33L43X36WPLW47LO4d3TT438K7UTP823O4RIX57LP384PLRTNO34K234
aN6I537L4e3d4̀QX52ILP34RIL8I6KPNX\4T3O4UQ4zL833LT7U847LO4
aN6IRIL8NTK4d2PR242784ZZ4X3XU3684J6IX4{4RINLK6P38S4zLPI4
aLK3656P834I5367K384dPK24|}4RIX57LP384PLRTNOPLW4̀àS4i76W34
RILWTIX367K3848NR24784VP6UN847LO4127T38427Y34W6IdL4K26INW24
3JJ3RKPY34RII5367KPILS4
_K4P84PX5I6K7LK4KI47OI5K4K234XI8K47556I56P7K34RITT7UI67KPY34

XIO3T4KI4U343JJ3RKPY34PL4K234857R3483RKI6S4yId3Y36\48NRR3884dPTT4
O353LO4IL427YPLW474RT3764RIXXIL45N65I83\4dPK24d3TT~8K6NRKN63O4
7LO4X7L7W3O4WIY36L7LR34dI6gPLW4dPK2474K6N3485P6PK4IJ4K6N8K47LO4
3X5TIQPLW43JJ3RKPY34RIXXNLPR7KPIL8S4
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\ZeVe\f\ZUNVZ_NRPUS\Vd̂NVdUT[TUT\XYNKLMNOPQRSQTUVWXNZRUNRZW]N
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V__S\XXNÛ\Nd̂VWW\Ze\XNVZ_NR̀ R̀SUPZTUT\XNRbNÛ\NX̀Vd\NTZ_PXUS]lN
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Ù�
�����

�����
�U
��
��������
����
����U
��U���̀���US9×
����<��
S���
��Ù�
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Invitation to H-SPACE 2026 

 

The 1st International Conference on Research, Technology 

and Education of Space was the opening event of the conference 

series. It was held on February 13, 2015. 

 

The 2nd International Conference on Research, Technology 

and Education of Space was held on February 25-26, 2016. 

 

The 3rd International Conference on Research, Technology 

and Education of Space was held on February 9-10, 2017. 

 

The 4th International Conference on Research, Technology 

and Education of Space was held on February 15-16, 2018. 

 

The 5th International Conference on Research, Technology 

and Education of Space was held on February 27-28, 2019. 

 

The 6th International Conference on Research, Technology 

and Education of Space was held on February 26-27, 2020. 

 

The 7th International Conference on Research, Technology 

and Education of Space was held on April 7-8, 2022. 

 

The 8th International Conference on Research, Technology 

and Education of Space was held on April 25-26, 2024. 

 

H-SPACE 2026, the 9th International Conference on Research, 

Technology and Education of Space’ is planned to be organized 

in April 2026 in Budapest, Hungary. 

 

The Call for Papers will be available from October 1, 2025 

on the http://space.bme.hu website. 
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