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WELCOME from the Organizing Committee 

 
 
 
 
In 2020 the International Conference on Research, Technology and Education of 
Space was held for the 6th time. It was hosted by the Space Forum of the Budapest 
University of Technology and Economics (BME) in cooperation with the Hungarian 
Astronautical Society (MANT).  
 
BME Space Forum is operated by the Federated Innovation and Knowledge Centre 
(BME EIT), which was created at the Faculty of Electrical Engineering and Informatics 
(VIK) of BME in 2009 to stimulate the research and development activity and to assist 
the exploitation of research achievements at the Faculty. The mission of BME Space 
Forum is to harmonize and coordinate space activities in BME by a common vision 
and strategy, recognize the joint human and technical resources and outstanding 
achievements, make internal and external knowledge transfer more efficient, and 
utilize opportunities lying in synergies granted by joint capabilities and unified 
representation. The common aim of BME Space Forum is to become the bridge 
between academic research and space industry and participate in the research, the 
development, the innovation and the application processes of space activity. 
Currently, 16 Departments from 5 Faculties participate voluntarily in the activities 
of BME Space Forum. 
 
The Hungarian Astronautical Society (MANT) is a civil organization in Hungary that 
gathers space researchers, users of space technology, and everyone interested in the 
interdisciplinary and state-of-the-art uses and research of space. MANT, the oldest 
space association in Hungary, was established in 1956 in Budapest. It is the only 
Hungarian member of the International Astronautical Federation (IAF) joining the 
Federation in 1959. MANT aims to raise public awareness about space activity and 
space applications. The society also provides an opportunity for space enthusiasts of 
various fields of sciences to meet, exchange ideas and work together. MANT organizes 
conferences, youth forums, and summer space camps, issues periodicals, releases 
media material, and holds lectures about space research and related scientific fields. 
 
The H-SPACE conference series started in 2015, in the year when Hungary became 
the member of ESA and the grands received as new member increased the 
opportunities for space activity in Hungary. The Conference also met the needs for a 
joint presentation of space activities pursued at BME. The selection of the event's 
date, i.e., February, pays tribute to the successful deployment of the first Hungarian 
satellite, Masat-1, to orbit. Masat-1 was developed and designed by BME professors 
and students; it was launched on February 13, 2012. 
 
The H-SPACE 2020 conference agenda addressed scientific, technological, and 
educational issues of space research and space activities. The conference is open for 
both national and international professionals and provides an opportunity to 
showcase Hungarian scientific, technological, educational, and outreach activities 
related to space. Due to the generous support of our partners, the conference had no 
registration fee. The conference was supported by the Ministry of Foreign Affairs and 



 

Trade, and one of our coffee breaks was sponsored by ESA Business Incubation 
Centre Hungary. 
 
We started the conference with a particular roundtable discussion in Hungarian with 
the topic “Changing trends in space flights: development of the private sector”. 
 
We had six presentations given by invited speakers: 

- Outcome of World Radiocommunication Conference 2019 (WRC-19) from 
space perspective 
Mehtap Dufour, ITU Radiocommunication Bureau, Switzerland 

- Developing European capabilities: the push for next-generation optical 
telecommunication technologies 
Christopher A. Vasko, European Space Agency, Netherlands 

- Future of CubeSats 
Chantal Cappelletti, University of Nottingham, United Kingdom 

- Hungarian perspectives in Earth Observation  
Dániel Kristóf, Lechner Non-Profit Ltd. 

- Space Academy: A Journey from Hospital to Mars 
Rachael Dixon, Edinburgh Children's Hospital Charity, United Kingdom 

- SMOG-P and ATL-1 PocketQube Class Satellites at BME 
Levente Dudás and András Gschwindt, BME Department of Broadband 
Infocommunications and Electromagnetic Theory, Hungary 

 
The conference had five main sections: Science and Technology I-III and Education 
and Outreach I and II. Science and Technology III and Education and Outreach II 
were poster sessions with 23 excellent presentations. Three poster presentations were 
selected for best presentation award: 

- The work of Cosmos Society on introducing the importance of space to the 
general public by Ákos Gyenge 

- Demonstrational Remote Sensing Payload Development for High Altitude 
Platforms by Zsófia Bodó and Bence Dávid Góczán 

- Precise Orbit Determination and Prediction using GNSS and SLR observations 
by Bence Turák and Szabolcs Rózsa  

 
We had two associated evening events. On Wednesday, an exciting competition 
named AstroQuizNight was organized by András Ordasi (MANT). On Thursday, the 
HTE Telecommunications Club discussed the Outcome of the WRC-19 from a 
Hungarian perspective, organized by the Scientific Association for 
Infocommunications, Hungary (HTE). 
 
The Organizing Committee has internationally recognized members, namely Prof. 
József Ádám, Dr. Tibor Bálint, Ferenc Horvai, Prof. János Lichtenberger, Dr. Lóránt 
Földváry, Prof. László Pap, Prof. Gábor Stépán, Dr. Szabolcs Rózsa. We are grateful for 
their contributions to the success of the conference. 
 
Although we were not aware of this fact in February, our conference was one of the 
last international conferences in the space domain, organized as a physical event due 
to the COVID-19 pandemic. We had more than 200 registered participants, but we 
started to receive cancellations a few days before the conference. We had to adapt the 
program and offer the possibility for a virtual presentation for two of our invited 
speakers.  
 
In February 2020 we published a book of abstracts for the conference. We had six 
keynote lectures and 45 technical presentations (22 oral and 23 poster 



 

presentations). 17 authors of all the presenters submitted a full paper. These papers 
are included in this conference proceedings.  
 
We appreciated all the positive and constructive feed-back from the participants from 
all aspects. We look forward to organizing the upcoming event of our conference series 
in 2022.  
 
 
 
 

  

Dr. László Bacsárdi 
co-chair 

Vice President of MANT 

Dr. Kálmán Kovács 
co-chair 

Director of BME EIT 

 
  



 

 

Final Conference Program 
 

In this program, the affiliation of the presenter author is listed. 
 
 

February 26, Wednesday 
Location: Building I, ground floor, IB.027 (and IB.019) 
Magyar tudósok krt. 2., Budapest, H-1117 
 

13:00 Greetings (in Hungarian) 
László Bacsárdi, Vice President of MANT, co-chair of the Organizing Committee 

 

13:05 Discussion (in Hungarian): 
Paradigmaváltás az űrhajózásban: a magánűrhajók; A kereskedelmi űrhajózás 
fejlődése (Changing trends in space flights: development of the private sector) 

 
Participants: 

András Ferenc Horváth, Honorary Member, Hungarian Astronautical Society 
Gábor Zsombor, Galileowebcast 

 
Moderator: 

Előd Both, President, Hungarian Astronautical Society 
 

Session Chair: László Bacsárdi 
14:00 Opening ceremony 

Orsolya Ferencz, Ministerial Commissioner, Ministry of Foreign Affairs and Trade 
Hassan Charaf, Dean, Faculty of Electrical Engineering and Informatics, BME 
Előd Both, President, Hungarian Astronautical Society 
Kálmán Kovács, President, BME Space Forum 

 

14:15 Keynote presentation 
Outcome of World Radiocommunication Conference 2019 (WRC-19) from space 

perspective 
Mehtap Dufour, ITU Radiocommunication Bureau, Switzerland 

 

14:50 Poster flash talks (Session Science and Technology III and Education and 
Outreach II) 
Poster authors presents their work in 1 minute  
 
 

15:10 Poster session with coffee break 
  



 

PARALLEL SESSIONS 
 

Session Chair: Zsófia Bodó 
 

15:40-18:00: Technical presentations – Session Science and Technology I 
Room IB.027 
 
Invited presentation: 
Hungarian perspectives in Earth Observation  
Dániel Kristóf, Lechner Non-Profit Ltd. 
 
Complete 3D Coseismic Deformation Field Reconstruction of 2019 Ridgecrest Earthquakes 
based on Sentinel-1 TOPS data 
Bálint Magyar and Ambrus Kenyeres, Lechner Non-Profit Ltd., Hungary 
 
The GNSS stream gauge 
Ágnes Ács and Szabolcs Rózsa, BME Department of Geodesy and Surveying, Hungary 
 
Shielding optimization for the RM-RAD-S Radiation Monitor  
Boglárka Erdős, Attila Hirn and Balázs Zábori, Centre for Energy Research, Hungary 
 
Visualization and simulation of ion thrusters possibly usable by small satellites 
Árpád Makara, András Reichardt and László Csurgai-Horváth, BME Department of 
Broadband Infocommunications and Electromagnetic Theory, Hungary 
 
Pneumo planet Mars habitat and Moonbase 
Thomas Herzig and Gábor Bihari,  pneumocell, Austria 
 
ESA perspective on lunar surface exploration and resource utilization 
Mátyás Hazadi, European Space Agency, Netherlands 
 
Antarctic Winterovering in Terrestrial Space Analogues: Cultural Differences in Emotional 
Expression 
Bea Ehmann, Attila István Kiss, Eliza Kollerits, Barbara Matulai, Borbála Tölgyesi and 
László Balázs 
Research Centre for Natural Sciences, Institute of Cognitive Neuroscience and Psychology, 
Hungary 
 
Area classification and change detection from a time series of remote sensing images by using 
fusion Markov Random Field model 
Tamás Szirányi, SZTAKI, Hungary 
 
  



 

 
Session Chair: Dorottya Milánkovich 

 
15:40-18:00: Technical presentations – Session Education and Outreach I 
Room IB.019 
 
Invited presentation: 
Space Academy: A Journey from Hospital to Mars 
Rachael Dixon, Edinburgh Children's Hospital Charity, United Kingdom 
 
Education and outreach activities in Bükk Starry Sky Park 
Richárd Novák, Anna Apró and István Gyarmathy, Eszterházy Károly University, Hungary 
 
Martian Climate Database – an online tool to model the Red Planet 
Bernadett Pál, Konkoly Observatory, Research Centre for Astronomy and Earth Sciences, 
Hungary 
 
Astronomy Clubs for extracurricular Activities in Schools 
Oancea Carmen-Adina and Ilesan Daniela Florentina, Colegiul National Octavian Goga 
Sibiu, Romania 
 
From the Torsion Balance to Space Gravimetry 
Annamária Komáromi, Balassi Bálint Secondary School, Budapest, Hungary 
 
We Touched Space Twice in 2019 
Florián Vámosi and László Vámosi, Mihaly Tancsics Grammar School of Kaposvár, Hungary 
 
Rocket technology for secondary school students 
András Illyés, Budapest University of Technology and Economics, Hungary 
 
Mouse-on-the-Mars and other developments with secondary school students 
Balázs Újvári, University of Debrecen Hungary 
 
 
 
 
Official H-SPACE 2020 event 
 
19:30-22:00 AstroQuizNight (in English) 
Organized by András Ordasi (MANT) 
Location: KEG Sörművház, Orlay u. 1., 1114, Budapest 
 
 

  



 

February 27, 2020, Thursday 
 

Location: Building I, ground floor, IB.027 
Magyar tudósok krt. 2., Budapest, H-1117 
 
 

9:00 Welcome coffee 
 

Session Chair: Andrea Strádi 
 

9:45-11:30: Technical presentations – Session Science and Technology II 
 
Radio Frequency Interference Monitoring at locations in Nógrád County  
L. Viktor Tóth, Krisztián Bodzsár, Orsolya Ferencz, András Jánosik and Péter Vári, Eötvös 
Loránd University, Hungary 
 
Deployment of the Hungarian E-GNSS Network and the results of its first year of operation 
Bence Takács, Rita Markovits-Somogyi and Mercedes Reche 
Hungarocontrol, Hungary 
 
Pioneer chemical formulation experiments on ISS 
Gergő Mezőhegyi, Ferenc Darvas, Ibolya Leveles and Beáta Vértessy, InnoStudio Inc., 
Hungary 
 
Invited presentation (via web): 
Developing European capabilities: the push for next generation optical telecommunication 
technologies 
Christopher A. Vasko, European Space Agency, Netherlands 
 
Invited presentation (via web): 
Future of cubesats 
Chantal Cappelletti, University of Nottingham, United Kingdom 
 

11:30- 12:00 Poster session with coffee break 
 

  



 

Session Chair: Szabolcs Rózsa 
 

12:00-12:05: Opening of Session Education and Outreach II 
 

János Józsa, Rector, Budapest University of Technology and Economics 
 
12:05-13:20: Technical presentations – Session Education and Outreach II 
 
Invited presentation 
SMOG-P and ATL-1 PocketQube Class Satellites at BME 
Levente Dudás and András Gschwindt, BME Department of Broadband Infocommunications 
and Electromagnetic Theory, Hungary 
 
The importance of educating students about careers in the space sector: a student perspective 
Jacob Smith, Sophia Lee Roberts and Laura Martin, UK Students for the Exploration and 
Development of Space, United Kingdom 
 
Establishment of the Hungarian Space Engineering Curriculum 
László Bacsárdi and László Csurgai-Horváth, BME Department of Networked Systems and 
Services, Hungary 
 
Investigation of new methods in the education on the field of space communications and space 
research 
Péter Vári and Elek Sántha, Széchenyi István University, Győr, Hungary 
 
Doctoral School in Geospatial Science in Uzbekistan  
Lóránt Földváry, Valéria Balázsik, Béla Márkus, Andrea Pődör, Malgorzata Verőné 
Wojtaszek, Ilhom Abdurahmanov and Mamanbek Reimov, Tashkent Institute of Irrigation 
and Agricultural Mechanization Engineers, Uzbekistan 
 
13:20 Closing remarks. Best presentation award ceremony 
 
 
 
 
Official H-SPACE 2020 event 
 
18:00-20:00: HTE Telecommunications Club (in Hungarian)  
Outcome of the WRC-19 from Hungarian point of view 
Organized by the Scientific Association for Infocommunications, Hungary (HTE) 
Location: Building I, ground floor, I.B.019 

  



 

Poster presentations (Session Science and Technology III; Session 
Education and Outreach II) 
 
Adapting Telescopes for Optical Communication 
Máté Galambos, Lili Létai, Zsolt Papp, Sándor Imre and László Bacsárdi 
BME Department of Networked Systems and Services, Hungary 
 
Affordable statistical testing for quantum random number generators in space applications 
Balázs Solymos and László Bacsárdi 
BME Department of Networked Systems and Services, Hungary 
 
An overview of the usage of artificial intelligence-based algorithms in satellite operations 
Barnabás Futó, Mátyás Papp, Bálint Petró, István Arnócz and Radim Basdi, Space Apps 
Ltd., Hungary 
 
Asteroid deflection with solar sail and laser-based techniques 
Dávid Farkas and László Bacsárdi 
BME Department of Networked Systems and Services, Hungary 
 
AstroQuizNight - An event where space doesn't part us but connects us 
András Ordasi, Konkoly Observatory, Hungary 
 
Automated and Remote Controlled Satellite tracking station 
Elek Sántha and Péter Vári, Széchenyi István University, Győr, Hungary 
 
Current State of the Free-Space Quantum Key Distribution 
Laith Al-Soub and László Bacsárdi 
BME Department of Networked Systems and Services, Hungary 
 
Deformation monitoring using persistent scatterer interferometry and open-source software 
Bence Ambrus and Szabolcs Rózsa 
BME Department of Geodesy and Surveying, Hungary 
 
Demonstrational Remote Sensing Payload Development for High Altitude Platforms 
Zsófia Bodó and Bence Dávid Góczán, Budapest University of Technology and Economics, 
Hungary 
 
IRSEL: Innovation on Remote Sensing Education and Learning 
Malgorzata Verőné Wojtaszek, Valéria Balázsik, Lóránt Földváry and Béla Márkus 
Inst. of Geoinformatics, Óbuda University, Hungary 
 
Local Ionosphere Modelling with GPS in Hungary 
Balázs Lupsic and Bence Takács, BME Department of Geodesy and Surveying, Hungary 
 
Planetology Aspects in University Education of Geography and Environment 
Csaba Patkos, János Mika and Arnold Gucsik 
Eszterhazy Karoly University, Eger, Hungary 
 
Precise Orbit Determination and Prediction using GNSS and SLR observations 
Szabolcs Rózsa and Bence Turák 
BME Department of Geodesy and Surveying, Hungary 
 
Radiation test facilities at Atomki and their space research applications 
András Fenyvesi, József Molnár and István Rajta, Atomki, Hungary 
 
Satellite Images to Support Contribution of Meteorology to the UN Sustainable Development 
Goals (2016-2030) 
János Mika, Eszterhazy Karoly University, Eger, Hungary 
 



 

Shoot an asteroid – linking laboratory based meteorite mineralogy to European space mission 
by university support 
Ákos Kereszturi, Ildikó Gyollai, Sándor Józsa, Ágnes Skultéti, Bernadett Pál, Dániel Rezes 
and Máté Szabó, Research Centre for Astronomy and Earth Sciences, Hungary 
 
SiPM based detection of cosmogenic production of radioisotopes in spacecraft substances 
Bence Godó, Dávid Baranyai and András Fenyvesi, University of Debrecen, Hungary 
 
Space weathering-related evolution of fine-grained asteroidal and cometary materials: sample 
return planetry missions 
Arnold Gucsik, Eszterhazy Karoly University, Eger, Hungary 
 
Testing the visualization l of the Martian surface with GIS and SIMWE modelling tools 
Vilmos Steinmann and Ákos Kereszturi, Konkoly Thege Miklós Astronomical Institute, 
Research Centre for Astronomy and Earth Sciences, Hungary 
 
The importance of self-education through the method of citizen science -from the basic 
experiments to the serious emergencies  
Péter Pusztai and Judit Turi, Hungarian Astronautical Society, Hungary 
 
The Technology Transfer Program of the European Space Agency from the Perspective of 
Budapest University of Technology 
Bernard Adjei-Frimpong and László Csurgai-Horváth, BME Department of Broadband 
Infocommunications and Electromagnetic Theory, Hungary 
 
The work of Cosmos Society on introducing the importance of space to the general public 
Ákos Gyenge, BME Cosmos Society, Budapest University of Technology and Economics, 
Hungary 
 
Thermal Thorium Rocket (THOR) – a new concept for a radioactive decay heated thermal 
rocket engine 
Gábor Bihari, University of Debrecen, Hungary 

 
 

  



 

Content 
 
 
 
We have published a separate book of abstracts which contains all of the abstracts 
accepted for the conference. During the conference, we had 6 invited presentations and 
45 technical presentations from which 17 authors have submitted a full paper. These 
papers are included in this proceedings as they were submitted by their authors. We 
have not edited their text or corrected misspellings. 
 
 
 

Bernard Adjei-Frimpong and László Csurgai-Horváth, “The Technology 
Transfer Program of the European Space Agency from the Perspective of 
Budapest University of Technology” 

 HSPACE2020-FP-2 

Bence Takács, Rita Markovits-Somogyi and Mercedes Reche, “Deployment of 
the Hungarian E-GNSS Network and the results of its first year of operation”  

HSPACE2020-FP-5 

Balázs Solymos and László Bacsárdi, “Affordable statistical testing for 
quantum random number generators in space applications” 

 HSPACE2020-FP-8 

Máté Galambos, Lili Létai, Zsolt Papp, Sándor Imre and László Bacsárdi, 
“Adapting Telescopes for Optical Communication” 

 HSPACE2020-FP-9 

Akos Kereszturi, Ildikó Gyollai, Sándor Józsa, Ágnes Skultéti, Bernadett Pál, 
Dániel Rezes and Máté Szabó, “Shoot an asteroid – linking laboratory based 
meteorite mineralogy to European space mission by university support” 

 HSPACE2020-FP-10 

Vilmos Steinmann and Ákos Kereszturi, “Testing the visualization l of the 
Martian surface with GIS and SIMWE modelling tools” 

 HSPACE2020-FP-11 

Laith Al-Soub and László Bacsárdi, “Current State of the Free-Space Quantum 
Key Distribution” 

 HSPACE2020-FP-12 

Dávid Farkas and László Bacsárdi, “Asteroid deflection with solar sail and 
laser-based techniques” 

 HSPACE2020-FP-15 



 

 

Ágnes Mária Ács and Szabolcs Rózsa, “The GNSS stream gauge” 

 HSPACE2020-FP-18 

Jacob Smith, Sophia Lee Roberts and Laura Martin, “The importance of 
educating students about careers in the space sector: a student perspective” 

 HSPACE2020-FP-23 

Árpád Makara, András Reichardt and László Csurgai-Horváth, “Visualization 
and simulation of ion thrusters possibly usable by small satellites” 

 HSPACE2020-FP-39 

Malgorzata Verőné Wojtaszek, Valéria Balázsik, Lóránt Földváry and Béla 
Márkus, “IRSEL: Innovation on Remote Sensing Education and Learning” 

 HSPACE2020-FP-40 

Lóránt Földváry, Valéria Balázsik, Béla Márkus, Andrea Pődör, Malgorzata 
Verőné Wojtaszek, Ilhom Abdurahmanov and Mamanbek Reimov, “Doctoral 
School in Geospatial Science in Uzbekistan” 

 HSPACE2020-FP-41 

Csaba Patkós, János Mika and Arnold Gucsik, “Planetology Aspects in 
University Education of Geography and Environment” 

 HSPACE2020-FP-45 

János Mika, “Satellite Images to Support Contribution of Meteorology to the UN 
Sustainable Development Goals (2016-2030)” 

 HSPACE2020-FP-46 

András Illyés, “Rocket technology for secondary school students” 

 HSPACE2020-FP-48 

Szabolcs Rózsa and Bence Turák, “Precise Orbit Determination and Prediction 
using GNSS and SLR observations” 

 HSPACE2020-FP-54 
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E]IEJICK_FJ\OFHILKIXI[EK[OFCXFLBCDEBFUCHIJICKIKLFIHFIK[WOEHIKL_FO]OKF
J\CVL\_FIKFJ\OFBEKTIKLFU\EHO_FIJF\ETFDOOKFKCJFHCFSITOHUWOETF
XCWPOWBNFOHUO[IEBBNFTVOFJCFJ\OFBCSFIKJOLWIJNFCXFAGMFIJHOBXYF̂KF
ETTIJICKFJCFJ\OF̀POWI[EKFà bMc̀ dFAGM_FXVWJ\OWFHNHJOPHFEWOF
CUOWEJICKEBFEJFJ\OFUWOHOKJFJIPO_FBIeOFJ\OFdVHHIEKFAfgà MM_FJ\OF
hVWCUOEKFAEBIBOCFCWFJ\OFi\IKOHOFjOIkCVYFMJEJOlCXlJ\OFEWJFTO]I[OHF
[EKFJWE[eFEBBFJ\OHOFHNHJOPHmF[CKHOnVOKJBN_FJ\ONFPOEHVWOFopqF
HEJOBBIJOHFCWFO]OKFPCWOFEJFJ\OFHEPOFJIPOYFc\OFKVPDOWFCXFHEJOBBIJOHF
IHFOrUO[JOTFJCFIK[WOEHOFIKFJ\OFXVJVWOYFsCWFHEXOJNF[WIJI[EBF
EUUBI[EJICKHFCXFLBCDEBFUCHIJICKIKL_FUWC]ITIKLFHVXXI[IOKJFIKJOLWIJNFIHF
CXFVJPCHJFIPUCWJEK[OYFc\IHF[EKFDOFE[\IO]OTFDNFVHIKLFOIJ\OWF
AWCVKTFjEHOTF̀VLPOKJEJICKHFMNHJOPHFQAj̀ MRFCWFMEJOBBIJOFjEHOTF
V̀LPOKJEJICKFMNHJOPHFQMj̀ MRYFt\OKFWOBNIKLFCKFJ\OF
[CKHCBITEJOTFWOHVBJHFXWCPFHO]OWEBF[CKHJOBBEJICKHFCXFDEHOFEKTF
EVLPOKJEJICKFHNHJOPHFJCLOJ\OWFSOFHUOEeFEDCVJFJ\OFABCDEBF
aE]ILEJICKFMEJOBBIJOFMNHJOPFQAaMMRYFhlAaMMFHJEKTHFXCWF
hVWCUOEKFAaMM_FS\I[\FIHFIKFJ\OFXC[VHFCXFH[IOKJIXI[FWOHOEW[\FJ\OHOF
TENHFS\OKFÀ f̂fhgFDO[CPOHF]OWNF[BCHOFJCFIJHFXVBBFCUOWEJICKEBF
HJEJO_FPOEKS\IBOFJ\OFhAagMFQhVWCUOEKFAOCHJEJICKEWNF
aE]ILEJICKFg]OWBENFMOW]I[ORFMEXOJNFCXFfI]OFHOW]I[OFSEHFCXXI[IEBBNF
TO[BEWOTFE]EIBEDBOFXCWFE]IEJICKFIKFupvvYF

sCBBCSIKLFJ\OFHJWEJOLNFCXFJ\OFhVWCUOEKFwKICK_FHEJOBBIJOFDEHOTF
IKHJWVPOKJFBEKTIKLFEUUWCE[\OHF\E]OFDOOKFIKJWCTV[OTFEJFEFLWOEJF
KVPDOWFCXFEOWCTWCPOHFEBBFEWCVKTFhVWCUOYFxVKLEWIEKF
UWC[OTVWOHFXCWFHO]OKF[I]IBIEKFEKTFJ\WOOFPIBIJEWNFEIWUCWJHFEWOF
DOIKLFTOHILKOTFEKTFUVDBIH\OTFSIJ\IKFJ\OFXWEPOSCWeFCXFJ\OF
GjaoxwFQ̂PUBOPOKJEJICKFCXFGjaFUWC[OTVWOHFIKFxVKLEWNRF
UWCyO[JFLWEKJOTFDNFEKF̂ah̀ FQ̂KKC]EJICKFEKTFaOJSCWeHFhrO[VJI]OF
L̀OK[NRFUWCLWEPYFF

jOHITOHFJ\OFUWC[OTVWOH_FJ\OFxVKLEWIEKFhlAaMMFPCKIJCWIKLF
KOJSCWeFSEHFEBHCFTOUBCNOTFSIJ\IKFJ\OFXWEPOSCWeFCXFJ\IHFUWCyO[JF
IKFupvzYFc\OFPCHJFIPUCWJEKJFEIPFCXFJ\OFKOJSCWeFIHFJCFPCKIJCWFJ\OF
UOWXCWPEK[OFCXFJ\OFhAagMFEVLPOKJOTFUCHIJICKIKLFEKTFLEIKFJ\OF
OrUOWIOK[OFKO[OHHEWNFXCWFJ\OFEUUBI[EJICKFCXFAaMMFIKFKE]ILEJICKYF

c\OFKOJSCWeF[CKHIHJHFCXFvvFHJEJICKHFOnVIUUOTFSIJ\FJ\OFPCHJF
PCTOWKFJWIUBOFXWOnVOK[N_FAEBIBOCF[EUEDBOFWO[OI]OWHYFdESF
POEHVWOPOKJHFEWOFWO[CWTOTFSIJ\FCKOFHO[CKTFHEPUBIKLFIKJOW]EBF
EKTFUCHJlUWC[OHHOTFIKFEFXVBBFEVJCPEJI[FSENFCKFEFTEIBNFDEHIHFIKF
E[[CWTEK[OF SIJ\F î̀ gF Q̂KJOWKEJICKEBF iI]IBF ]̀IEJICKF
gWLEKI{EJICKRFHJEKTEWTHFEKTFWOnVIWOPOKJHYFMUO[JWVPFEKEBN{OWHF
EWOFEBHCFIKHJEBBOTFEJFJ\OFHJEJICKHFJCFPCKIJCWFEBBFJ\OFJ\WOOF[EWWIOWF
XWOnVOK[IOHFIKFCWTOWFJCFTOJO[JFEKTFWOUCWJFIKJOWXOWOK[OFO]OKJHYFF
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"��#����$����#��� �����%$����$����&�$�������������
����"���'����%����%�� ����"�"�������'����#��$(��#�
�$���������������"���������������)�� �$���*�����+���������
��,'����-.�$���$��(��%#$��$�����/������� ��������
��0�����������'���������&�)������.�$�����$����$����
+12-����3���������$����������'�+14-����������&�$����
�$�%���������������"�$����$�#���������!��������5678
���&
�$������"����������)���������$�#�����"���&�����

�����$������.#$�������� ��*����������������"����
����� &�)��������������$������+�$���$����"�$������-.
�$�� �%$��������� �������������.���$������������"�"��
"���(��.����� �$������%������������� ���&������$�
�/����������� �������)�$�������.�� �)����������������
����/������.�������$������%�$����"���������)����.
"������"���(��%���)������������#������������(�#��
������"��������&�����������$������.#$�����������������
�������������&���� ��$ ������%�����.���� �����
�����������(��#�'������"�����&�$�������������������(��
(��#�)�$��.#$����$�������������������.�$����������)
�$��'�������%����� ����"��� ��� ����&��������)�$��.
������������$����"� ��� �9��&���"�"������)��������
���������������$����%�$�)�$��/� ������*��������
���������.(��#��%�#�.�$��$������"�����������&���������
�$����'����)����������"�"�������7&76.������  �����
"��$�!�����������������������+���-&

:;<=>=?@=?A>BCD@=EFBBDA=?FG@

�$��������������'����"�����������������)��%��������
������%���'���������&�$��#� ���#�������������$�!���
�����������������������������%6H�����.����$����$�����
5668��������������.#$��$�����/��������)�$�6IIH���$���
56J8�����.���������% ����$���$��������))����������&
�$�������� ������������*�����/�����'�.���$�����K�"�
����)�������� � ��������%���(�.��������������������
��������'���� ��������������$��������������&L$������
��������������"��.�$���������������#��$���$��������������
������'����������%������)��������)���%.�$�������������%
�$����������������"���������9������� � ��������%&

���&
	���������

��������%��������"���������� �������$������������ ,
�����"��.������$��������)�$�������&���������������,
�����.$�#�'��.(��#��%�$����"�"����������"������)�����,
��������������.������ �9��������"�� ���"�)�� ������.
#$����$�%���������'���� ��$�)�$���������������"��
+#��%$���%�$��������������%���$������"�"�����������"�����-
����%0������ �������������������&�$�����������)�� �����

�"����$�%������������#�)���$��������������)����� 
 ��������%�����.�����������$������0���)�$�$���#���.
�������������$��'��%%����������������)0������)���������
�� ��������������&

M;NOFPDO=?D@FQRS>G=STU>GVFTWSTXDO@YDGDO>=FO@

Z����� ����� �� "��%����������� ���*�����  �,
�$�������$��� ���)���$����������&�$����"���������9�,
��������������$�'��#� ���(����)��������%������"������
�)��� ������ ���&�$�0������$����)�� ������"�����.#$��$
���$����� ��������������"������'���)����������������%&
��������/� ����)�$�����"����$��%���$%���������56[8&
����$����  ��������������"��������$��������������"�,
����.�������$������������)�� ����$�����������&�������
�/� �������%���������"�������$�����������%56\8��
 �������%�� ��)����'������������56H8&���$������.$�#�'��.
�� ��������������%����#�������������������)�� �$���#
������.�����)�� ������/������&
���������������������� ��� ������ ��)�������&��
����������������'���� ����.#$��������"�������)��������
������������� ����.�$� ���%����������)0��������������
�)�$� �����������������������$�������$� ������"�"��
�������&�$���������%�������������0����$������������.
$�#�'��.�$��%����$�������)�����"�������������� �%$�
"��$� �����  ���� ��� .��#�����$�������/� ���
)���$���������������������$�������&

:;]FV?̂DVUDQDODGAD_?@=O?XS=?FGCD@=@

������������������������������%���������)�����)�� ���&
�����#�#����� �������$�������������)�$�$���#���.
�������������� ��������������'���� ����.�(�����%�$�����
���������)���$��))�����)���������%.�$��"�����������
"�)����������������%��������"��&L$���$���#��������
������)�� ��$���� ��������(��#�����/������"���.
$�#�'��.�$�������"�� �������$���)������������"���������
"��� ��������)�� &�����$�'���"� ���0����������%��&
�̀�����������������������)����#\ �������������%���������a

b ������������%.�$��%����������������)����&
b 
���������� ������������'����&
b 
� �����$������������'���������(��#��$���������
��)������������"�������������������,'����&

b ��������+�)�,'������%�������$���� ��� ��.�$�������
�������)��.�)���.�$����)����-&

������%�%����� ���0����)������������"��������"���$��'��
 ��������#���))�����#���&
$��%��%�$���)������������,
"�����)���,'������������������$� ��������%$�)��#�����,
�����$.$�#�'��.���� �������$�����"��� ��� "���� �.
���$� ��$��)������������%�,'�����$����"� ���0��
��������%��&����$�� ��$�������$��%��$�������������)
�$�����������������'���������$�#��.�$������/������
������"����������K��$��%�)���$�������)�� ����&�$�
)����#��%�����/� ����)�$���������$&
cdCD@=?GeQFOGFGSG?QFOTO>=?FFQFGD@>GVfDOF@g���� �
#�$�'��"����$��%���$%��������.#$����$��#����$�
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i��-jU_kÛ �l�_k�

g�(*�0 0���1 *�� #��E������� (���E�"����(���������*��
��"���� �#�����*� ��G�EG ���+! ��!�GO�,�#(*��(/!�(���*�)!�(��*�
(��� �(�!*�(�*�(�!�(��*����������1��)#-�g��� #� �"�*�(��
+! ��!��"�,0���� 0�,�(������ E�������(���#�"�!���(�*�" ��
0) ,� ���� �O /)����)��(�� *0�"���E�*�"!�(�,�1�("��(*�/ *�#�
���0�,*(" )�) 1*�� ##(�������� �������(�����#(*� �"�*��� ��" ��
/�� "�(���#�/,�����E����*0 "��+! ��!��"���!�(" �(��*�
1����"��0 ��#����E(/��G/ *�#��0�(" )�"���!�(" �(��-�

.U�k_h m̂R$]mkg�

g�����*� �"��1 *�*!00����#�/,�����k �(�� )�n�*� �"��
R���)�0����� �#������ �(���_EE("���E�o!�� �,�1(��(������
Q! ��!��g�"���)��,�k �(�� )�mS"�))��"��&���� ��P&��p�"��
k�-����'G�-�-�Gk�&G����'G�����T-�g�����*� �"��(*�
"����"��#� ��� U_lg� ."�(��� U.������ Q! ��!��
g�"���)��(�*�(��l0 "�-�

�

nmqmnmkUml�

�
V�Wjg ���r-�Q! ��!��O�,�#(*��(/!�(���1(���0��0 ��G �#G�� *!���%�))���*�-�

l"(�n�0�s��t��t��-����0*Fuu#�(-���u��-��tvu*��0t��t��P���sT-�

V�WjR-$����*� ���̂-o�(G�1�����k-̂w�O��� !*��x-&��*O())��l�"!�(�,��E�
+! ��!��O�,�#(*��(/!�(���1(���(�0��E�"��#��("�*��U � # �P���yT-��

VtWjh-�Gr-�o1 ����Q! ��!��O�,�#(*��(/!�(���1(����(���)�**F���1 �#�
�)�/ )�*�"!���"���!�(" �(��-��.���(" ��&�,*(" )�l�"(��,�P���tT-�

�

VyWj%-Q(��U�-�q��#�q!����̂-o�(G�1���� �#�]-z(���E���-��g(��G*�(E��
 �� "O�(��0� "�(" )�+! ��!��"�,0��*,*���*-�Q! ��!����E��� �(��� �#�
U��0!� �(����P���'T-�

V�Wj.-�m(�*��(���%-�&�#�)*O,�� �#�k-�n�*��{5|U ��Q! ��!�G]�"� �(" )�
R�*"�(0�(����E�&�,*(" )�n� )(�,�%��U��*(#���#�U��0)���}~{5&�,*-�
n��-�y'��'''��P��t�T�

VsWjo�(���%���(� ���&�!��(������U��(*�( �����())�� ���k �� ������ ���
��� ����h(��� ����U��(*��EE�����] �+! �#���U��(*��0����̂�!"�*��
$��#-�.���*0���("�"���(�!�!*G� �( /)��+! ��!��"���!�(" �(��-�
k�1�x�!�� )��E�&�,*("*-��s-���-��vvu�ts'G�st�u�su��u��t��v-�
P���yT-�

V'WjQ(���o �����!� ���n!0�*����.))� !����n�� (�--�Q! ��!��
� "O(��F�l �!� �(��� �� "O����0� "�(" )�"���(�!�!*G� �( /)��+! ��!��
O�,� #(*��(/!�(��-� &�,*(" )� n��(�1� .-� �y-�
��-���tu&�,*n��.-�y-���t��-�P����T-�

VvWj& !)�x�m#1 �#*-�Q! ��!��l ��))(���]("(!*�U� ))����*�m(�*��(�-�
.!*�� ) *( ��l"(��"�-�tv-P�����T�

V�Wj -̂.)�S �#��-�&-] ����]-�� ���̂--.��( ���-U��(*�( �-�mS0��(���� )�
m���+! ��!��O�,�#(*��(/!�(��-�&��"�l&�m-���-���'u��-''v��s-�
P���vT-�

V��Wj]-�&�����U-�& "�����n-�.))� !����U-�% ���(����x-�%�!# ����� )--�g���
lmU_QU�+! ��!��O�,�#(*��(/!�(������1��O�(��i(��� -�k�1�x�!�� )�
�E�&�,*("*����*�(�!����E�&�,*("*F�_0���.""�**�x�!�� )*�������-�

V��Wj�7;;{5c;7=32@{5M43625�H=:D6H252@95\H=3D632@5c?AHDK5|�=7?@95*� �(��*�
E��� ���� !�(" )� �#�*0 "��) *���"���!�(" �(��*� ��$��� ��
M:=7DC2A:5\:@6:=K~5����5�:A?=36B5�5�:[:@A:5������K�

V��Wj�-�$w���������� )-���Q! ��!�G)(�(��#��� *!������*��E��0�(" )�*(�� )*�
E���� �* ��))(���(�����*� �(�� �,�� ������/(�������'�U��E����"�����
 ̂*��*� �#�m)�"���G_0�("*�m!��0����m!��0� ��Q! ��!��m)�"����("*�
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abc_ � K�K� N�I�

dde_ � #X�P� #P�N�

ddf_ � #K�K� #K�Q�

ddb_ � #B�Y� #B�J�

dca_ � #K�X� #Q�P�

dcd_ � #BB�N� #Q�Y�

ghij_� #Q�Q� #B�K�
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abc_ � K�K� BQ�I� #NQ�N� #BN�L�

dde_ � #X�P� I�J� #N�P� BK�J�

ddf_ � #K�K� J�P� #KL�K� #BY�Q�

ddb_ � #B�Y� BL�N� #NJ�Y� #BI�J�

dca_ � #K�X� Y�Q� #BN�X� #L�P�

dcd_ � #BB�N� Y�K� #KL�N� #BL�Y�
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abc_ XY�KKJ� L�BBN� XY�QI�

dde_ XY�QNP� L�BIQ� XY�IJ�

ddf_ XY�JYB� L�BBX� XY�XX�

ddb_ XY�JPB� L�BBX� XY�XJ�

dca_ XY�YIY� L�BBK� XY�JY�

dcd_ XY�QYI� L�BJI� XY�PP�
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[bXVPRX[R�S_N[���4���:l���4�
�����

��	���	����
,�-�.
q�fhz��/�
�	�
���.����
�h>:i��9	�
�
	�7
������5��/�
�����������
�
VOZbNRXYPaSN[SbYyTNPXV[SOYSPYRSR]TXbN\\]SMXUVSwUYb̂VRS
[bXVPRX[R[QaSXP[RVNOSRMV]SMXUVSNSbYỳ XPNRXYPSYcSVPuXPVVU[S
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FGH4IJKLJKMNOPQRSOTUKVJKWQTROXUKYZ[\R]K̂QXONN\XOK_̀[OTaQX\bR[KXbKVbRXTQ\RK

cQTQdOXOT\eQX\bR[KbfKgTQa\XhKiQaOKjffOkX[KfbTKgNb̀QNKIbSON[lUKLbmTRQNK

bfKXnOKMXdb[onOT\kK̂k\ORkO[KpbNKqrUKLmNhKsttqK

FsH4LJKgOR]UKuJKvJKwOfOTNOUKxJKIOR]UKMJKyJKzbS[bRUKYwb{QTS[Kccc|}w~�K

Md̀ \]m\XhKTO[bNmX\bRK\RKTOQN|X\dOKoTOk\[OKob\RXKob[\X\bR\R]lUKMSaQRkO[K

\RK̂oQkOK}O[OQTknKpbNJKr�JKIQhKstGGUKooJKGqqr|Gq��K

F�H4 êJK}�e[QUKwJKiO\S\R]OTUKMJK�JKgh�R]h�[\UKMJK~ORhOTO[UKYwnOKTbNOKbfK

gv̂ K̂\RfTQ[XTmkXmTOK\RKXnOKdbR\XbT\R]KbfKQXdb[onOT\kK{QXOTKaQobTlUK

�mQTXOTNhKLbmTRQNKbfKXnOKymR]QT\QRKIOXObTbNb]\kQNK̂OTa\kOKpbNJKGGqUK

vbJKsUKLQRmQTh|IQTknKstGsUKooJKG|stK

FrH4zb{UKLJIJUKvO\NQRUK}JjJUK}\eb[UKVnUKYwnOK�RXOTRQX\bRQNKgv̂ K̂̂OTa\kOK

��ĝ�K\RKQKVnQR]\R]K�QRS[kQoOKbfKgNb̀QNKvQa\]QX\bRK̂QXONN\XOK̂h[XOd[UK

LbmTRQNKbfKgObSO[hKpbNJK��UKvbJK�|rUKooJG�G|G��UKstt�JK

F�H4nXXo���{{{J]Ob̀dJSOK

FqH4}JKzQknUK̂JK�mXeUKcJKiQN[OTUKcJKuT\SOeUKYWOTRO[OKgv̂ K̂̂bfX{QTOKpOT[\bRK

�JslUKvbaOd̀ OTKstG�K

F�H4LJKzbm[QUKYcTOk\[OKgĉKbT̀\X[KfbTKXnOKROQTKTOQN|X\dOKQooN\kQX\bR[lUK

LQRmQThKstt�K

F�H4WJKybfdQRR|iONNORnbfUKyJK�\knXORO]]OTUKjJKiQ[NOUKYgv̂ K̂�KgNb̀QNK

vQa\]QX\bRK̂QXONN\XOK̂h[XOd[lUKvbaOd̀ OTKstt�K

F�H4�R[\SOKgv̂ ÛKYgQN\NObK�KQRSKqKjkkORXT\kK̂QXONN\XO[�KI\[[\bRK}OkbaOThK

QRSKjPoNb\XQX\bRKcQTXK�lUKMm]m[XKstK
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Budapest University of Technology and Economics 

 

 

BME Faculty of Electrical Engineering and Informatics 

 

 

Ministry of Foreign Affairs and Trade 

 

ESA Business Incubation Centre – Hungary  



Partners 

 

 

BME Cosmos Circle 

 

 

Space Generation Advisory Council 

  



 

 

H-SPACE 2020 

 

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. 

 

 

H-SPACE 2022, the 7th International Conference on Research, 

Technology and Education of Space is planned to be organized 

in February 2022 in Budapest, Hungary. 

 

 

The Call for Papers will be available from September 1, 2021 

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