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WELCOME from the Organizing Committee 
 
 

 
 
 
In 2022, the International Conference on Research, Technology and Education of 
Space was held for the 7th time. It was hosted by the BME Space Forum at the Faculty 
of Electrical Engineering and Informatics of the Budapest University of Technology 
and Economics (BME) in cooperation with the Hungarian Astronautical Society 
(MANT).  
 
 
BME Space Forum is operated by 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 conference pays tribute to 
the successful deployment to orbit the first Hungarian satellite, Masat-1, developed 
and designed by BME professors and students, was launched on February 13, 2012. 
 
 



 

The Hungarian space sector is evolving rapidly. In August 2021, the Hungarian 
government accepted our national space strategy which is available on the website of 
the Department for Space Activities of the Hungarian Ministry of Foreign Affairs and 
Trade at space.kormany.hu. In October 2021, our national astronaut program –the 
Hungarian in Orbit (HUNOR)– has been announced: Hungary plans to send an 
astronaut to space in 2024 with Axiom Space. The recently published Hungarian 
Space Kaleidoscope 2021/2022 contains more than 60 companies, research 
institutions and university departments working in the Hungarian space sector. 
In September 2022, Budapest University of Technology and Economics will start the 
first class of its space engineering MSc curriculum. In parallel to this, the Ministry of 
Foreign Affairs and Trade coordinates a nationwide postgraduate education program 
in four different domains including engineering. 
 
The H-SPACE 2022 conference agenda addressed scientific, technological, and 
educational issues of space research and space activities. The topic of this year’s 
conference was “New trends in the space sector”. The conference was 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. 
 
Due to the pandemic, we decided to host a hybrid conference. The first day was an 
in-person day with live stream, the second day was an online day only. We thank the 
support of the Galileo Webcast for their streaming service. 
 
We had four presentations given by invited speakers: 

- “Space ecosystem building: case study Slovakia” by Michal Brichta, Head of 
Industrial Branch of the Slovak Space Office  

- “The effects of the war on the global space policy” by Balázs Bartóki-Gönczy, 
Head of Outer Space and Social Sciences Research Center University of Public 
Services, Hungary. 

- “HUNOR Hungarian Astronaut Program Briefing” by Balázs Zábori, HUNOR 
program manager, Centre for Energy Research, Hungary 

- “Space Engineering Curriculum at the Budapest University of Technology and 
Economics”, by László Csurgai-Horváth and László Bacsárdi, BME 

 
The conference had four sections: 

- Plenary with invited presentations 
- Session Science and Technology I 
- Session Science and Technology II 
- Session Education and Outreach 

 
The Organizing Committee has internationally recognized members: Prof. József 
Ádám, 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 contributions to the success of 
the conference. 
 
 
  



 

In April 2022, 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 four invited lectures and 23 technical presentations. 6 
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 2024.  
 
 
 

  

Dr. László Bacsárdi 
co-chair 

Vice President of MANT 

Dr. Kálmán Kovács 
co-chair 

President of MANT 

 
  



 

 

Final Conference Program 
 

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

April 7, Thursday 
Location: Building I, ground floor, IE.007  
Budapest University of Technology and Economics 
Magyar tudósok krt. 2., Budapest, H-1117 
 
The first day will be live streamed for online participants. 
 
 

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 

Kálmán Kovács, President, Hungarian Astronautical Society 
 
14:15 Invited presentation 

The effects of the war on the global space policy 
Balázs Bartóki-Gönczy, Head of Outer Space and Social Sciences Research 
Center, University of Public Services, Hungary 

 
14:40 Invited presentation 

HUNOR Hungarian Astronaut Program Briefing 
Balázs Zábori, HUNOR program manager, Centre for Energy Research, 

Hungary 
 
15:05 Invited presentation 

Space ecosystem building: case study Slovakia 
Michal Brichta, Head of Industrial Branch of the Slovak Space Office 

 
 
15:30 Coffee break 
 

Session Chair: Kálmán Kovács 
 

 
16:00-18:00: Technical presentations – Session Science and Technology I 
 
Experiments on MRC-100 PocketQube 
Tibor Herman and Levente Dudás 
 
QO-100 video signal transmitting 
Anna Gertrúd Fábián and Róbert Varga 
 
Miniaturized and modular flow chemical reactor for space applications 
Ferenc Darvas, Ferenc Boncz, János Takács and Gergő Mezőhegyi 
 



 

GNSS interference events at Hungarian airports 
Bence Takács, Daniel Garcia, Mercedes Reche and Rita Somogyi 
 
Nationwide Ground Motion Map of Hungary Based on Sentinel-1 PSI Data 
Péter Farkas, Gyula Grenerczy and Sándor Frey 
 
The Jovian Plasma Dynamics and Composition Analyzer (JDC) - a sensor of the 
Particle Environmental Package (PEP) 
Máté Kerényi, Philipp Wittmann and Martin Wieser 
 
Radio astrometric support for the JUICE mission to Jupiter 
Sándor Frey, Judit Fogasy, Krisztina Perger, Krisztina Gabányi and Janka Kőmíves 
 
Hungarian Participation in JUICE Mission of ESA 
János Nagy, László Hevesi, Pál Gábor Vizi, Lajos Szalai, István Horváth and Sándor 
Szalai 
 
  



 

April 8, 2022, Friday 
 
Location: online 
Registered participants will receive the link for online participation. 
 
 

Session Chair: László Pap 
 

10:00-12:15: Technical presentations – Session Science and Technology II 
 
Rain Field Sensing Supported by GPS Signal Attenuation 
László Csurgai-Horváth, János Bitó, Péter Horváth, Bálint Péter Horváth and Árpád 
László Makara 
 
Application of Artificial Intelligence in Satellite Communications 
Árpád László Makara and László Csurgai-Horváth 
 
Limits of ion-trajectory controll using electric field 
András Reichardt, Árpád Makara and László Csurgai-Horváth 
 
A wide-band spectrum monitoring system as a scientific payload for MRC-100 3-
PQ(Pocket Qube) student satellite 
Yasir Humad and Levente Dudás 
 
InSAR monitoring results of Transcarpathia in the GeoSES Project 
Bálint Magyar and Roland Horváth 
 
Using quantum algorithms for Earth Observation data processing 
Doaa Subhi and László Bacsárdi 
 
Topic discovery in the diaries of Antarctica winteroverers with multilingual deep 
sentence encoders 
Márton Makrai, Bea Ehmann and László Balázs 
 
Distant Psychological Monitoring of ICE-Groups: Quantitative and Qualitative Content 
Analysis Approaches 
Bea Ehmann, Anna Altbacker, Borbala Tölgyesi and László Balázs 
 
Investigating Cognitive Changes in Space Analog Paradigms 
Borbála Tölgyesi, Anna Altbäcker, Irén Barkaszi, Bea Ehmann and László Balázs 
 
12:15- 13:15 Lunch break 
 
  



 

Session Chair: Sándor Frey 
 

13:15-15:15: Session Education and Outreach II 
 
Invited presentation 
Nationwide cooperation in space education – The UniSpace Hungary Consortium 
Bianka Parragh, Programme Director, Head of Space Economy and National 
Competitiveness Research Group, University of Public Services 
 
Invited presentation 
Space Engineering Curriculum at the Budapest University of Technology and 
Economics 
László Csurgai-Horváth and László Bacsárdi, BME 
 
IRF SpaceLab – a Swedish example of opening research infrastructure for external 
users 
Máté Kerényi and Stas Barabash 
 
Székely Mikó T3Ki-rover 
Mária Pető 
 
Flórián Vámosi and László Vámosi 
Astronomy activities at the Mihaly Tancsics Grammar School of Kaposvar 
 
How Tech Companies can help to Teach Space 
Flórián Vámosi, Miksa Vámosi and Andrew Yake 
 
Simulated Mars Rover Model Competition – Years of Pandemic Challenge 
Pál Gábor Vizi and Attila Sipos 
 
15:00 Closing remarks 
 
 
 

  



 

 
 
 
 
 
 
 
 
 

Full Papers 
 

 
  



 

Content 
 
 
 
We have published a separate book of abstracts which contains all of the abstracts 
accepted for the conference. During the conference, we had 4 invited presentations and 
23 technical presentations from which 6 authors have submitted a full paper. These 
papers are included in this proceedings as it was submitted by their authors. We have 
not edited their text or corrected misspellings. 

 
 
László Csurgai-Horváth, János Bitó, Péter Horváth, Bálint Péter Horváth and 
Árpád László Makara 
“Rain Field Sensing Supported by GPS Signal Attenuation” 
 HSPACE2022-FP-1 

 
Árpád László Makara and László Csurgai-Horváth 
“Application of Artificial Intelligence in Satellite Communications” 
 HSPACE2022-FP-2 

 
 
Tibor Herman and Levente Dudás 
“Experiments on MRC-100 PocketQube” 
 HSPACE2022-FP-7 

 
Yasir Humad and Levente Dudás 
 “A wide-band spectrum monitoring system as a scientific payload for MRC-
100 3-PQ(Pocket Qube) student satellite” 
 HSPACE2022-FP-12 

 
Ferenc Darvas, Ferenc Boncz, János Takács and Gergő Mezőhegyi 
“Miniaturized and modular flow chemical reactor for space applications” 
 HSPACE2022-FP-13 

 
Doaa Subhi and László Bacsárdi 
“Using quantum algorithms for Earth Observation data processing” 
 HSPACE2022-FP-22 
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[\]̂_̂ àb cdefghiajkblm

X#"  %%

��Y L%

"X+ �%%

Y���	
����;��
 ))%

Y���	
����;��
� ))%

Y������
�n�������
 )%%

+���	�����;
������
 F%

I		�	������	
�� LL%

"��
 �%%

H�Y �)%

I�Y
������
 LL

Y-���	
����		�
 ��%%

����	�������
����	� F��

[oc pqrs

t/tuvv71wxy9wu1

�����������	��
�����������	����������
����
����	��	�������������
��
	����
����������	�	��
��������
���	��������	�������
	���
�����		�������
�����	�����	���������	�	�����	�������-	�-�����
	��
�
�����
�������	���
��	�
��

�I#U���
*XMV�Vz#E*H��"IU"EUI��XV�!�

�
�<����; G)!+Zn

M������	� %�L$�

*��	���	��
�n�� �F)%��

�
����	����
 �%�#�

�
����	�	������ %�#

�	�����  �G�#

,������
�	������ ���#

���
�n	������� )�)�#

I	������
������������
�������� ��G�#

,������
������ G�!�#

Y��������
	
������
 - ���G�#�

*	
	� �%%%���

H+Yz������	� !�%%Zn

���
������������ - ))�#�

Y����	������
	��  %�L�#

{|}~���~���}�|�  ��)�#

{|}~�	�
��������
'��
��(#�, L�#

����bdj��� pf���

���������%%%���H+Yz�����	������������
	�������	��������
	����������	�����	
;����������
������	�����������	����	�

�

	��������>A��:
��������
����������������
�	�
	��L�#�����	�
������	��
������������
������	���;�<�	���� ��
�
�����	����;�X�L%%���
��		%&����	���	�����	

������F)%��:���
�	���������
�����L�)�#:��
	��������������	��	���������	��G����
������	���
		���
�����		�����	�������
�	;�



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

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

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

 !"#$%&

'
()*

+

,-
.�/

01"#$%&23456 .7/

89:;<=><?@<A<BCD<

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


�����
��������
��
�����
������������
�E���	����
����
�F��
�������
��	�
����
����	��
��
�
���������

�����
������
��������������	����������������
���������
���G�������

��
�����
���
���HIJK�L
���HIJK�������	��
��
	��
���	�F�
�
��	���
��������������	�F���
���	�������������F��������	��
����
�����F�����
��F�F��
�����F���	������F��

��
�����E�
�������������M�������	�

���
�������
������������	����
��������
������
�����	��
��
��
�F�	�	
��NOP�

������Q������������IRS��������
����	

T9UBB=B?VCVCBCWD=X;B=YX;XV>YXBWYZ

�����
����
������
��H�����
��	��

�.H��	���

���EEE�Q/�	�����
�������
������
�	��������	��
�	
��	��������
	��������
���������
���
�������
���


�������	
�
�����IRS��������	�[������
����	
��
�	���	���������

�
������
�����	
�������	�F���
���	
���
�����������
��
������
�
������	�
����
���
�G��\�
�J��
�
]̂ _CX<YW<̀��
���
��������������
���		
����
������


��������������
���
���	��	�	�	
�
��������a��
	��	�������
���
�	����	����	��
�����������
���	
��	��	�	��
��	�
����
�
���
������
	�

�
���b�����	
�����
���
�������	���	���������	�����
	��	�����
���F��	�����
��	�
����
�������IGcd�e����������

�����	��	����	��
��7�7�������	���
����������	
�	���	�H��������a��	��	�NdP�

f̂ U>B?;BYẀg�
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cY[f\tYhbĉ`̂̀gbYb[]Yf̂ _̀XYabYd̀cpZ Ẑ ]\̀̂c\]iagàYZ\a
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UVWVXYVZYX[\Z]XŶ_̀XaUbY_[VX[U_VcYdWaeXY_[U_]XYVfXY_gWhXiY
56$4����"�������34$����������"������������	���
������	���	������������	���������	��������������
1���������������
��������������������������������	���
�	����������4��������	�����	�����65$4��65$4 �
	��
��������������5���	��	������	�������&��(��
�����
���	�������������������	����	���������	����������

S9:�������	��������������	�����������	�����	����
�:<$� ��:<$��
��,���	�������34$��	��������4��;��
	���#���	�������������������������	�����	�����	�����
����������������������	��������������	������	�	������
&�!(����������	����	����������������	������������������
���������������	������	,����������������������������
�	����	�����	����	��������������������������	��
����������������������������	���������������	����
�������������&�T(�����������	�����������������������������
�������	�����

S9jWkW_gW[bUYleW[VegY_gWh�����������	����������
�<$�4 m��������<$�4�	����	���&�n(��!����������������
�	������������������	�����������������	����)���������"	��
��������	����	�����	�������������	��������������
	��
�����	�����	�����	��������������	��34$���)����	����	���
���"������	���	��������������������	�������	�����
���	����������o����������������	�����	�����



�����������	
������������������������������
	��������
��������������������
	�������������������� !"#$�
������������
��
��������������%	��������	�������
�&�	'�
��(�����
	%�������(������	�����)���	
�*�+�������	
�
�
	�����	'�����
	%��	����	�������	������	����	��)���	
�

������������,�-�(�������������	'�����&����������
.�	�)������������*�/����$���0���(������%���	���
������	����(������%�������
�(��
����	�
��
������(�������
������*�

���������������������������
	����������1������������
�1�������	�� !2#�����������������������������	���	
����
����
�������������(�������������*���������������	
���

������%	��������	�����

���%�����%	���
�����
��&�����
�$�%������	���������
����	���*�+��������	����������������
�
	��
���	)�
�	���
�����������
��
������
���������
�
������*����

3����������''�
��������	����
�������������	�
��
������
������	
�������������������������(����������	
������
��������4��������(�������
��
��������	��'	
��	�	
�
����������������45�3�� !6#*�����%�(�������

��
��������	���	����	'��	�	
������������������35���
 !7#�%��������������	������������(�������(�������	�

��
���������������*�-	�����(��������	�	
��������
���
����	���������-�35�� !8#$����*�

+�9.1*����54���3�:4��4;�-�;;131�+������1+/4-:�

<=>?
@AB@ACADEFEGHD?

IAEJHK?LCAK? MNOH@GEJP? >@HQACCGDO?ERBA? =PFOA?ERBASCJFBA?
TEH@FOA?PAPH@R?S?DHU?
HV?WLXGEC?DAAKAK?

YGPA?
QHPBNAZGER?

;3��� ,#� �	
������������
��������������
�	��
����	�����5�

��������	
���$�
��
��)���
�
��������������[�
�(��
���������	����

����������������������	�

��
�������	�	
�
��'	
����	��

�

1;3��� !!#� �	
������������ :�������;3��� ��������	
���$�
��
��)���
5	�	
�������[�(��
��
�������	����

� �

�1�3� \#� 9����������� :�������;3��� ��������	
���$�
��
��)���
]
���������������
	���[�(��
���������

	����
,��0�8�(������ �

1�1�3� !!#� 9����������� :�������;3��� ��������	
���$�
��
��)��� ]
��������������� ,�0!�(������ �

�5��� !,#� �	
������������ � ��������	
���$�
��
��)��� '	
�����������������
�̂(�������	���	
��

�
�

5�3�� !_#�
;������

����
���������
�

��������	
���$�
��
��)���
����������	��

,����	��������	�	
��
��0,����(�����
������
�

,����	��������	�	
��
��0,����(�����
������
�

�

������� !"#� �	
������������ � :�	
��������
��
��)��� ;	
����������������� ��0���(������ �

�1��� !2#�
1���������
(�������
��(������
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H-SPACE 2022 

 

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. 

 

H-SPACE 2024, the 8th International Conference on Research, 

Technology and Education of Space’ is planned to be organized 

in February 2024 in Budapest, Hungary. 

 

The Call for Papers will be available from September 1, 2023 

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