


It’s my pleasure to welcome you to this year’s bulletin 

from the Institute of Radiocommunications—a brief but 

insightful overview of our recent work in research, devel-

opment, and education. 

The Institute, part of the Faculty of Computing and Telecommunica-

tions at Poznan University of Technology, has been dedicated to advancing wireless 

communications since its establishment in 2020. Building on the legacy of the former Chair 

of Wireless Communication, we combine modern infrastructure, specialized laboratories, and 

a talented, experienced team. Our research is backed by collaborations with industry partners, 

national institutions, and the European Commission, and is regularly published in top-tier jour-

nals, books, and conferences. Much of this work leads to patents and licensing agreements, re-

flecting our focus on innovation and real-world impact. 

Students and PhD candidates are central to our research mission, contributing to projects and 

developing their theses under the guidance of our faculty. We also take pride in our active in-

ternational collaborations across Europe, Asia, Africa, and North America, as well as our in-

volvement in leading organizations in the field of radiocommunications. 

In this bulletin, you’ll find highlights of our research areas, achievements, and educational 

initiatives. We hope it inspires future cooperation—whether through joint projects, aca-

demic exchanges, or shared ideas. We’d be delighted to explore opportunities with 

you and your institution. 

With best regards, 

Professor Hanna Bogucka, PhD 

Director of the Institute of Radiocommunications 

Poznan, May 2026 

Dear Readers, 



1.01.2026 

With Professor Nelson Fonseca's new term 

(2026-2027) as President of the IEEE Com-

munications Society, Professor Hanna Bo-

gucka has been appointed Chief Market-

ing Officer (CMO), joining the organization's 

Board of Governors. The CMO's primary re-

sponsibilities include contributing to the or-

ganization's communication strategy, serving 

as a brand ambassador, and overseeing the 

marketing budget. More information can be 

found here: https://www.comsoc.org/about/

board-governors/2026. 

17.11.2025 

On November 17, 2025, we hosted Professor Rui Dinis from the NOVA School of 

Science and Technology and the Instituto de Telecomunicações, Aveiro, Portugal. His 

visit was part of the IEEE Communications Society Distinguished Lecturers program, 

which supports research visits by distinguished lecturers selected annually. Professor 

Dinis delivered a lecture on the design of receivers in systems with nonlinearities. 

6.11.2025 

On November 6, 2025, we hosted Dr. Krzysztof Cwalina from the 

Gdańsk University of Technology. The topic of his invited talk, "The 

(un)safe trend of using AI for radio signal processing," is consistent 

with current trends in international research on the security of AI 

algorithms and covers research areas carried out at the Institute of 

Radiocommunications as part of the PASSIONATE project.  

23.10.2025 

On October 23, 2025, a ceremony was held to officially confer appointments on newly elected 

members of the Polish Academy of Sciences. On that day, 30 corresponding members achieved 

the status of full members, including Prof. Hanna Bogucka. The ceremony was not only a moment 

of pride but also a commitment to increasing the strength of Polish science—now even more 

closely intertwined with the future of the world. During his speech, the President of the Polish 

Academy of Sciences, Prof. Marek Konarzewski, noted that: "You have found yourself among the 

elite of elites. This is an honor, but also a commitment—to continue working for the Academy and 

for the scientific community in Poland." A report from the ceremony can be found at:  

https://pan.pl/uroczyste-powolanie-nowych-czlonkow-polskiej-akademii-nauk/.  

https://www.comsoc.org/about/board-governors/2026
https://www.comsoc.org/about/board-governors/2026
https://passionate.webs.tsc.uc3m.es
https://pan.pl/uroczyste-powolanie-nowych-czlonkow-polskiej-akademii-nauk/


20.03.2025 

An invited guest speaker, Dr Can Ding, gave a talk entitled “Multifunctional Advanced 

Antenna Systems for Base Stations, UAVs, and CubeSats” at the seminar of the Insti-

tute of Radiocommunications.  This talk focused on mitigating various interference 

among antenna arrays by developing electromagnetically uncoupled antenna ele-

ments.   

Dr Can Ding received a Bachelor degree in integrated circuit and integrated systems from Xidian 

University, Xi'an, China, in 2009, and a joint Ph.D. Degree from Xidian University and Macquarie University, 

Australia, in electromagnetic fields and microwave technology in 2016. He is currently a senior lecturer with 

the Faculty of Engineering and IT (FEIT) at the University of Technology Sydney (UTS).  

14.02.2025 

Prof. Hanna Bogucka was included in the list 

of “100 Brilliant and Inspiring Women in 6G™” 

2025 published by Women in 6G™ . 

The 6G revolution is being driven by resear-

chers, engineers, and industry leaders working 

on groundbreaking innovations—from AI-

powered networks to next-generation multiple 

access schemes. This year, continuing its mis-

sion, on February 14, 2025, Women in 6G™ 

unveiled the 2025 list of 100 Inspiring Women 

in 6G. It recognizes 100 exceptional women 

who are making an extraordinary impact in this 

field, pushing the boundaries of wireless com-

munications, and paving the way for a more 

connected, intelligent, and sustainable world.  

13.09.2024 

Prof. Eduard A. Jorswieck delivered a lecture on "Next Generation Mul-

tiple Access from Basic Principles to Modern Architectures" at the seminar of 

the Institute of Radiocommunications and the meeting of the Polish Chapter 

of IEEE Communications Society.    

Eduard A. Jorswieck, IEEE Fellow, is a Full Professor with Technische Universi-

taät Braunschweig, Brunswick, Germany, and the Head of the Chair for Com-

munications Systems. He is a world-class expert in communications, applied information theory, and signal 

processing for networks with more than 180 journal articles, 17 book chapters, one book, four mono-

graphs, and some 300 conference papers published.  

21.06.2024 

Marcin Hoffmann, M.Sc., received a scholarship from the Minister of Science 

and Higher Education for outstanding young scientists in 2024.  This was the 19th 

edition of the competition. The scholarship applications were assessed by the Advi-

sory Team (for the evaluation of applications) using the point-based method within 

individual disciplines of science and art. According to the Team's guidelines, in a 

given scientific discipline, awarding no more than 5 scholarships to young scien-

tists, including no more than 1 scholarship to a doctoral student is recommended.  

In computer engineering and telecommunications, this one scholarship for a doc-

toral student was awarded to Marcin Hoffmann, M.Sc.  Congratulations! 

20.06.2024 

During the 151st Session of the General Assembly of the Polish Academy of Sciences, elections to the 

Academy of Young Scientists (AMU) were held, to which a record number of 116 candidates were submit-

ted. AMU is an elite group of 35 members (10% of the statutory number of national members of the Polish 

Academy of Sciences) elected for a five-year term of office from researchers holding a doctoral degree 

and not older than 38 at the time of election. In 2024, 17 young scientists will end their mission at AMU, 

and 16 new members have been elected to replace them, including Paweł Kryszkiewicz, professor of PUT 

and an employee of the Institute of Radiocommunications.  



10.06.2024 

During the 104th Session of the General Assembly of the Polish Academy of Sciences in Poznań, the 

results of the 12th edition of the competition for the best research paper published in 2023 with the 

PhD student as a leading author, were announced. A distinction in the field of technical sciences was 

awarded to Małgorzata Wasilewska, M.Sc., for the paper by M. Wasilewska, H. Bogucka, H. V. Poor, 

entitled “Secure Federated Learning for Cognitive Radio Sensing,” published in IEEE Communications 

Magazine, Vol. 61, no. 3, March 2023, pp. 68 - 73.  

At the same session the members of the corporation elected new authorities of the Branch: the Presi-

dent - prof. Jerzy Kaczorowski, and the Vice-President of the Branch - prof. Hanna Bogucka. The term of 

office of the newly elected authorities will begin on October 1, 2024, and will last until the end of 2026.  

During the Institute of Radiocommunications seminar and the meeting of the 

Polish Chapter of IEEE Communications Society, Professor George Alexan-

dropoulos from the National and Kapodistrian University of Athens in 

Greece gave a lecture on "Integrated Sensing and Communications with Full 

Duplex MIMO and Reconfigurable Metasurfaces".  

Prof. George Alexandropoulos is an IEEE Communications Society Distinguished 

Lecturer and the world expert in MIMO technique and Intelligent Reflecting Surfaces.  

16.11.2023 

During another seminar of the Institute of Radiocommunications combined 

with the meeting of the Polish Chapter of IEEE Communications Society, 

Professor Lajos Hanzo from the University of Southampton in Great 

Britain gave a lecture entitled "The Evolution of Quantum Key Distribution 

Networks: On the Road to the Qinternet".  

Lajos Hanzo FREng, FIEEE, FIET, EURASIP Fellow, received his 5-year Master's de-

gree in electronics from the Technical University of Budapest in 1976, his doctorate in 1983, and his Doc-

tor of Sciences (DSc) degree in 2004. During his career in telecommunications, he has held various re-

search and academic posts in Hungary, Germany, and the UK. Since 1986 he has been with the School of 

ECS, University of Southampton, UK, where he holds the Chair in Telecommunications. He published 

2000+ research contributions at IEEE Xplore. 

26.10.2023 

November 2023—April 2024 

At the end of November, 2023, despite the unfavourable 

weather and with some delay, our first satellite antenna 

was finally installed in Kąkolewo campus. Engineers from 

ORBIT company, the antenna manufacturer, together with 

collegues from TESPOL company, the system supplier, im-

plemented this complicated operation smoothly and with-

out any disturbances. 

It took two days to assemble the radome and the antenna 

reflector on the ground, while on the third day the compo-

nents were moved to the top of the tower using a crane 

and fastened safely. During day 4 the antenna system was 

calibrated and tested, and finally we were trained by the 

specialist from ORBIT in system maintenance.  

The installation and testing of a secondary satellite an-

tenna system took place in Kąkolewo campus at the 

beginning of April, 2024. Engineers from SpaceComm 

company, the main system supplier, installed the set of 

VHF/UHF YAGI antennas as well as C-band, 4.5m diame-

ter parabolic antenna at the top of the tower. All anten-

nas use a single rotator which enables tracking low 

earth orbit satellites fast and efficiently. The YAGI anten-

nas may be remotely configured to operate in HOR/

VERT/RHCP/LHCP modes, independently for transmis-

sion and reception of satellite signals. All RF and control 

cables were installed as well, together with transmitters 

and receivers (SDR based) and control equipment inside 

the technical container. The system was calibrated and 

some initial tests were performed successfully. 



Kąkolewo Ground station is the first low-earth-orbit satellites communication 

facility belonging to the academia in Poland. The project was financed with the 

funds of the 2014-2020 Wielkopolska Regional Operational Programme. The 

station became operational in 2024 and is equipped with two antenna systems 

installed on separate towers to ensure communication at small elevation an-

gles. The first one consists of a parabolic antenna with the diameter of 4.5 m, 

operating in the C-band (5,8 GHz), and two sets of Yagi antennas, operating in 

the VHF (144 MHz) and UHF (435 MHz) bands, mounted on a rotator, making 

it possible to track satellites moving in the sky. The antennas work with the 

transceivers developed by the software-defined radio technology, as well as 

with software for autonomous communication session supervision.  The sec-

ond antenna system consists in a radome-covered tracking parabolic dish with the diameter of 4.5 m, 

designed for communication in the S (2 GHz) and X (8 GHz) bands. It is equipped with satellite modems 

operating in the CCSDS and DVB-S2/S2X standards, and with software for autonomous cooperation of 

the communication system with LEO satellites. 

Another important part of the project is the satellite data processing centre. It includes an edge com-

puting server with a 50 TB disk array, supported by graphics accelerators equipped with 80,000 CUDA 

cores and 8192 TENSOR cores. It enables processing of satellite images obtained from, e.g., weather 

and observation satellites as well as other computationally intensive tasks. 

The communication system and the data processing centre is controlled from a control centre located 

at the PUT Institute of Radiocommunications and connected to the ground station via a high-

throughput optical fibre connection. It hosts a command system server and some work stations with 

large-format displays, making it possible to monitor satellite missions and supervise communication 

sessions. The control software, developed specifically for the station, enables the user to schedule com-

munication sessions, control modems, send commands to the satellite and receive telemetry data from 

the satellites, schedule and control processing tasks, etc.  

Currently, the facility is used by PUT teams for conducting research related to satellite communication 

security, developing SDR satellite modems, etc. Communication services are also offered to external 

clients, mainly national SMEs, government agencies and cooperating universities. 

     Prof. Rafał Krenz 
     Project leader 



On January 8, 2026, members of the Spektrum Science Club had 

the unique opportunity to visit Nokia's headquarters in Wrocław. 

Our visit began at the Wrota Laboratory, where we saw an ane-

choic chamber and learned about the measurement and testing 

of telecommunications equipment. The next stop on the agenda 

was the Nokia Wrocław Customer Center. There, we learned abo-

ut the work of testers, Nokia hardware solutions, energy efficien-

cy issues, and the behind-the-scenes of creating modern tele-

communications systems. After an intense and highly informative 

day, we safely returned to Poznań, enriched with new knowledge 

and valuable experience. It was a great opportunity to experience 

the realities of working at an international technology company 

and inspired us to continue our development. 

 

Marta Sieradzka, Bartosz Kostuj, and Adam Micha-

lak represented the Spektrum Science Club at the 

SPSympo 2025 conference in Warsaw, where they 

presented their "Plants" project, explaining eve-

rything from the development of plant growth 

chambers and TEM lines to the newly added AI mo-

dule for seed germination detection. They won se-

cond place!  

At the conference, Adam Michalak presented our 

paper, "System for monitoring plant germination 

under controlled conditions with EM exposure."  

 

Sławosz Uznański-Wiśniewski, the second Pole in history, launched into 

space on June 25, 2025, as part of the Axiom 4 mission to the Internatio-

nal Space Station. On November 18, 2025, Dr. Sławosz Uznański-

Wiśniewski visited Poznan University of Technology as part of the "IGNIS 

– Poland Reaches the Stars" tour, organized by the Ministry of Science 

and Higher Education, the Ministry of Development and Technology, and 

POLSA – Polish Space Agency, in cooperation with the European Space 

Agency. This was a special event for the students and supervisors of the 

Spektrum Science Club, as our guest visited the Spektrum booth and 

exhibition showcasing the Club's achievements and discussed them with 

the students. It's worth noting that Dr. Sławosz Uznański-Wiśniewski gra-

duated with a degree in Electronics and Telecommunications from Lodz 

University of Technology, so he was familiar with the research topics con-

ducted by the Spektrum Science Club. See the official movie about the 

event at: https://www.youtube.com/watch?v=MHyTY5acjws  

 

https://www.youtube.com/watch?v=MHyTY5acjws


As part of the ministerial program "Student Research Clubs Create Inno-

vations," which aims to support student research and scientific activities, 

our research club is implementing a project called PHANTOM 6G. We are 

working on developing a specialized human phantom—a model that 

replicates the biological properties of human tissue. This model will ena-

ble us to conduct detailed studies on the effects of electromagnetic 

waves used in 5G and 6G technologies on the human body. As part of 

the project: 

 we purchased the necessary materials and conducted training at QWED, 

 we designed and 3D-printed realistic head and chest models that will 

be used to build a research phantom, 

 we prepared a series of samples with different concentrations to de-

termine which ones best replicate tissue properties, 

 we performed electronics tests and simulations in the FEKO software. 

 

Preparations are currently underway for detailed analyses and experi-

mental tests that will allow for even more precise study of the effects of 

electromagnetic waves on the human body. 

 

In March 2024, two projects proposed by Spektrum SC, 

were accepted for further founding. The first one involves 

building a radio telescope and its necessary infrastructure, 

including a programmable component to acquire and 

analyze the received signal. It is aimed at observing the 

Sun by capturing electromagnetic waves to monitor solar 

activity. The signal acquired form antenna will be transmit-

ted via a fiber optic cable to a software-defined radio re-

ceiver, offering flexible adjustments of radio frequency 

parameters. This system will utilize Python-developed 

software for signal analysis and data visualization. The 

project's potential expansions include increasing the ob-

servable spectrum, remote system control, and creating a 

neural network for detecting cosmic anomalies.  

The second project “Spectrum Communications” is de-

signed to enhance students' networking skills by setting 

up an autonomous system (AS) node for global internet 

traffic exchange within the Spektrum SC. Students will 

access two independent traffic exchange nodes, facilitat-

ing advanced configuration testing and will gain practical 

experience in configuring real-world internet infrastruc-

ture components.  

In December 2024, our team began a project to build a student radio telescope, the goal of which is 

to observe radio signals from space. The instrument will enable radio astronomy research and devel-

op students' skills in electronics, programming, signal analysis, and measurement system design. 

The radio telescope's primary observational objective is to detect neutral hydrogen emissions at a 

wavelength of 21 cm (approximately 1420 MHz), which allows us to study the distribution of matter in 

the Milky Way and the motion of gas within galaxies.  

In September 2025, the radio telescope was installed on the roof of 

the Faculty of Computing and Telecommunications building, where it 

was integrated with the infrastructure and the first field tests were 

conducted. Further work is currently underway on software develop-

ment, auto mation of observations and analysis of radio signals. 

 

 



Cellular networks 

The Institute pursues research on contemporary and 

future radio access networks, in particular on the 

fourth-, fifth- and sixth-generation cellular systems 

(4G, 5G and 6G). It concerns new physical-, data-link 

control-, medium-access control-, and network-layer 

techniques for achieving key performance indicators 

(KPI) stated for 4G, 5G and 6G. New solutions, includ-

ing non-orthogonal multiple access (NOMA) using 

diverse power allocation, and space-division multiple 

access (SDMA) using adaptive antennas, are investi-

gated. Moreover, effective algorithms for radio-

resource management in cells of various types, and for 

interference coordination in pico- and femto-cells are 

also the subjects of research.  

An important direction of research is efficient duplex transmission in relay links, as well as flexible selec-

tion of relaying nodes for quality-of-service improvement in cellular networks. The investigated topic 

related to specific challenging applications is ultra-reliable low latency communication (URLLC), one of 

the main segments of 5G systems. 

Satellite communications 

The increasing popularity of nanosatellites, e.g. in 

Cubesat form factor, requires new types of radio 

links delivering high-throughput and high-reliability 

communications for downloading the data from sat-

ellite payload. Research in the area of satellite com-

munications focuses on baseband/physical layer, as 

well as data-link-layer algorithms and protocols 

which can be used for the development of cheap 

communication modules implemented using the 

Software Defined Radio (SDR) technique. In particu-

lar, energy-efficient modulation types are investigat-

ed, having in mind the limited power available on-

board the satellite. Due to the tight radio link budg-

et, advanced synchronization and channel coding schemes are considered as well. Machine learning 

based algorithms for optimum transmission parameters selection is another field of interests. The se-

lected solutions are implemented using the Software Defined Radio technique, based on off-the-shelf 

SDR platforms and general-purpose processors, as well as dedicated hardware including FPGA chips 

and integrated transceivers.  

Cognitive radio systems 

Research in the area of cognitive radio technologies includes theoretical studies and experimental trials 

on the acquisition of context information related to the radio environment, machine learning methods 

for the improvement of the quality of this information, as well as the principles of signal transmission 

in radio communication networks using it. In particular, the research focuses on autonomous and co-

operative sensing and spectrum sharing policies based on either centralized or distributed coordina-

tion of dynamic spectrum access. Radio Environment Maps (REMs) are being investigated for their use 

in cognitive radio systems for the reduction of interference between systems utilizing a range of the 

radio frequency band. Moreover, physical-layer algorithms are being investigated that increase the 

spectral efficiency of systems with frequency-neighboring signal spectra. 



V2X Communication Systems 

Communication between vehicles and vehicles and infra-

structure (V2X) which is one of the significant topics of 5G 

development, is a subject of investigations in the Institute. 

Part of the research was performed in the framework of 

cooperation with Nokia Solutions and Networks. The re-

search team investigated traffic safety, meant as the mini-

mization of vehicle collision probability, in the case of ve-

hicle platoons (convoys) when a wireless communication 

system (e.g., IEEE 802.11p) is applied within a moving pla-

toon. The team considered vehicle control algorithms en-

suring reliability and string stability from the system theo-

ry point of view. The next research topic is lengthening the 

vehicle platoon by applying so-called virtual communica-

tion leaders. Subsequent research topics are related to 

radio resource management algorithms aiming at the minimization of packet collision probability by apply-

ing Mode 3 and 4 LTE system specialized in V2X communications. Recent investigations focus on databases 

and edge intelligence to support dynamic spectrum access for vehicle platooning. 

Unmanned Aerial Vehicle Communications  

Research related to communication with unmanned aerial 

vehicles (UAV) concentrate on air to ground radio channel 

modeling for both long-range (LOS/NLOS) and medium-

range (LOS) UAV communication systems, physical layer 

solutions for control and telemetry radio links with high 

reliability and high-speed data links, as well as energy-

efficient solutions for UAV communications. Original syn-

chronization, modulation/demodulation and channel cod-

ing/decoding methods and algorithms are developed and 

investigated for the physical layer of UAV communication 

systems. The selected solutions are implemented using the 

Software Defined Radio (SDR) technique. 

An important area of research in the Institute are the so-called green communications, which encompass 

techniques aiming at high energy efficiency in the next-generation communication and computing net-

works. These techniques are designed to minimize the energy per successfully transmitted and pro-

cessed information unit (bit), whereas all network segments are analyzed, i.e., end-user equipment, wire-

less part (radio access network), wireline part (core network, Internet, long-distance optical links) and 

data centers implementing computational tasks. Optimization of these separate segments is considered, 

as well as joint optimization of the tasks transmission, offloading and computing in the network of vari-

ous configurations based on edge-, cloud- and fog computing. Moreover, brain-inspired energy-

efficient communication networking is a key topic of research in the Institute. 

Green communications 



Physical-Layer Algorithms 

The Institute pursues research on physical layer algorithms in modern mobile radiocommunication sys-

tems. They are connected with multitone modulation using orthogonal (OFDM) and non-orthogonal 

subcarriers (FBMC) and non-contiguous, fragmented spectrum bands. Research work is directed towards 

the minimization of the out-of-band emission, reduction of non-linear distortions, reliable reception of 

signals and synchronization algorithms. Another field of studies encompasses channel coding using vari-

ous types of error correction codes, namely, convolutional codes, turbo codes, selected types of LDPC 

codes and polar codes with several decoding algorithms. Moreover, bit-interleaved coded modulation 

with iterative decoding is investigated. Applications and improvements of transmission and reception 

diversity techniques are also being explored, in particular Multiple-Input, Multiple-Output (MIMO) and 

massive MIMO (M-MIMO) technologies, and beamforming algorithms in antenna matrices. 

VLSI Testing 

Cybersecurity of radio networks 

Research in cybersecurity focuses on methods of detection 

and mitigation of attacks launched via the radio interface 

and new methods of data encryption, authentication, and 

security monitoring. Algorithms for detecting anomalies in 

radiocommunication traffic are being developed using artifi-

cial intelligence (AI) methods, particularly machine learning 

(ML), and strategies for eliminating their effects. Methods 

are also being developed to detect and counteract attacks 

on the AI algorithms used in radio networks. The research 

also includes lightweight encryption and authentication al-

gorithms characterized by low complexity and low energy 

consumption.  

Beginning with the introduction of commercial manufacturing of integrated circuits, electronic testing 

has a history of almost 60 years, and its importance cannot be overestimated. The unprecedented 

proliferation of digital devices in telematics, medicine, defense systems, or transportation, clearly un-

derlines the extreme significance of their test quality. Failure to find defective circuits that constitute 

the heart of many life-critical or mission-critical mechanisms may lead to severe consequences. The 

goal of our group is to create new methods to allow the development of computer-aided tools sup-

porting automated test generation, test data compression, built-in self-test, and design for testability. 

The corresponding research results are presented in prestigious publications and numerous US pa-

tents. Furthermore, several solutions have been commercialized, primarily by our industrial partner 

Mentor, A Siemens Business, with the introduction of award-winning VLSI test technologies, often the 

first solutions of this kind on the market. 



In this laboratory, ambitious and exciting research projects in the field of wireless 
communications are realized. They include advanced MIMO technologies, com-
munications with Unmanned Aerial Vehicles (UAVs) and practical implementation 
of software-defined platforms. There are evaluation boards PicoZed SDR 
(ADRV9361), Xilinx ZC702/706 modules with AD9361 transceivers, six MIMO 
transceivers supported by FPGA platforms. There are also six computationally po-
werful PCs, with specialist software tools, such as MATLAB/Simulink by Mathworks, 
FPGA Vivado by Xilinx, as well as software delivered by Mentor Graphics for the simu-
lation and verification of FPGAs.  

Advanced Wireless Communications Research Laboratory 

This laboratory is of mixed nature: both didactic and research. It involves practical 
exercises in various fields, such as: basic features of wireless signal propagation, 
cellular networks of all generations (2G-6G), radio measurements, software-
defined and cognitive radio, as well as cellular network design. The laboratory is 
also equipped with highly advanced measurement devices, such as, signal gene-
rators (Rohde&Schwarz, Tektronix, Philips), spectrum and signal analyzers 
(Rohde&Schwarz, Agilent, Anritsu), radiocommunication testers (Rohde&Schwarz), 
digital oscilloscopes (Agilent, Tektronix). There are also software defined radio mo-
dules, mainly USRP N200, N210, USRP 1, and USRP B210, as well as evaluation boards 
with digital signal processors by Texas Instruments.  

Mobile Radiocommunications and Cognitive Radio Laboratory 

Wireless Local and Personal Area Network Laboratory 

Programming skills and well-established knowledge on testing of mobile ap-
plications (i.e., apps devoted for smartphones, smartwatches, tablets, etc.) 
are among the most desired abilities of prospective ICT workers. The lab on 
programing mobile terminals is prepared to instruct students on two most 
popular operating systems – Android and iOS. It is featured with 16 PCs with 
MS Windows 10, mostly with two screens, beamer with wireless connection, 
as well as 7 Apple MiniMacs with the newest operating system and XCode envi-
ronment. 

Mobile Terminal Programming Laboratory 

A well-equipped laboratory introduces the fundamentals of creating and 
testing software for microcontrollers of different kinds. There are 16 separate 
workplaces featured with PCs operated by MS Windows 10 (in most cases, 
equipped with two screens), and two development kits: one devoted to the 
8051 microprocessor, and one to the TI ARM Cortex M4. In particular, there 
are 16 boards called Didactic Microprocessor Kits DSM-51, and 16 boards 
„EasyMxPRO™v7 for STELLARIS® ARM®” with the M4C123GH6PGE microcon-
troller. For programming, dedicated Integrated Development Environment (IDE) 
is used, called Code Composer Studio.  

Microprocessor Programming Laboratory 

In this laboratory, ambitious and exciting research projects in the field of wire-
less communications are realized. They include advanced MIMO technolo-
gies, communications with Unmanned Aerial Vehicles (UAVs) and practical 
implementation of software-defined platforms. There are 12 work stations in 
the lab. Various WLAN devices are used, mainly, access points, access rou-
ters, bridges, controllers, and network adapters. Besides wireless devices, nu-
merous elements of the structural networks are also used. Moreover, the lab is 
featured with a specialist spectrum analyzer, as well as advanced software tools 
designed for the analysis of traffic inside WLANs.  



The digital circuits laboratory is a computer-based lab, featured with software useful 
to design, analyse and simulate the performance of digital circuits, of either combi-
national or sequential type. The VLSI test laboratory was founded based on indu-
strial grade design automation tools provided by Mentor, a Siemens Business. 
This software comprises several best-in-class EDA solutions, used to generate, 
simulate, and apply production test patterns for digital circuits and systems. Du-
ring classes, students learn how to automate the process of test generation, fault 
simulation, test point insertion, and fault diagnosis. Furthermore, they are taught 
basics of modern HDL design for testability (using Verilog), test compression, and built
-in self-test.  

Digital Circuits & VLSI Testing Laboratories 

The software engineering laboratory is a comprehensive learning center, provi-
ding students with the opportunity to learn key skills in programming, algorithm 
design, and working with web technologies and ICT networks. It includes an air-
conditioned room equipped with 18 PCs connected to the Internet, allowing 
hands-on learning in a comfortable environment. Each of the 18 PCs is installed 
with the MS Windows 10 and Linux Ubuntu operating systems, allowing students 
to choose the platform that suits their preferences or the requirements of the task 
at hand. 

Software Engineering Laboratory 

The computer cluster consists of 39 AMD processors with clock rate ranging from 
3.0 to 4.0 GHz, total core number is equal to 316 and total RAM installed exceeds 
400 GB. Such a configuration allows for independent usage of the each of availa-
ble cores. The computing cluster itself is operated by Linux-based CentOS, where-
as the management of cluster cores and processes is performed by means of Per-
ceus and SLURM software, respectively. Sequential and parallel computations are 
allowed. Such flexibility allows for efficient cluster use in various research and tea-
ching tasks in the field of wireless communications.  

High-performance computer cluster 



The teaching offer of the Institute of Radiocommunications includes courses 

(lectures, classes, laboratory classes, projects and seminars) in wireless communica-

tions on three levels: elementary, advanced and expert. Theoretical knowledge on 

radio communication technologies and wireless networks is supplemented with prac-

tical experience obtained during laboratory and project tasks.  

The B.Sc. and M.Sc. programs in Microelectronics and Digital Communications are 

offered both in Polish and English, while programs in Teleinformatics and Cybersecu-

rity are currently offered only in Polish. Please, refer to the website of the Faculty of 

Computing and Telecommunications for detailed programs and offered courses: 

cat.put.poznan.pl. 

In the first-cycle (BSc Eng.) studies, our students have the opportunity to become 

familiar with the fundamentals of digital transmission systems, radiocommunications, 

cell networks (2G-5G), WLANs (in the IEEE 802.11 standard – WiFi) and WPANs (in the 

Bluetooth standard). Moreover, they obtain practical knowledge on high-level lan-

guage programming and developing applications for mobile devices (e.g. 

smartphones, tablets) with Android and iOS. In second-cycle (MSc) studies, students 

learn about advanced mobile and satellite communication systems, sensor networks, 

solutions for the Internet-of-Things, programmable and cognitive radio technologies, 

advanced coding techniques, principles of cell network design, space communica-

tions and vehicle-to-vehicle communication systems (also between autonomous ve-

hicles). Students have many opportunities to team up and participate in research and 

development projects dealing with modern mobile radio technologies.  

cat.put.poznan.pl


International projects 

 UNITY-6G (https://unity-6g.eu/) – UNified archITecture for Open RAN-enabled Distributed, Scalable and SustainabilitY-

enhanced 6G Networks, HORIZON-JU-SNS-2024-STREAM-B-01-01 project of EU Horizon Europe Programme  

(2025-2027)  

 SNS CO-OP (https://cordis.europa.eu/project/id/101192000) – SNS Collaborative Operations and Output Optimisation  

 –  HORIZON-JU-SNS-2024-STREAM-CSA-01 project within Horizon Europe Programme (2024-2027)  

 PASSIONATE (https://passionate.webs.tsc.uc3m.es) – Physics-based wireless AI providing scalability and efficiency  

– international project no. CHIST-ERA-22-WAI-04 within the CHIST-ERA program, funded by National Science Centre 

based on agreement no. 2023/05/Y/ST7/00002 (2023-2026)  

 COST CA20120 (https://interactca20120.org) – Intelligence-Enabling Radio Communications for Seamless Inclusive Inter-

actions (INTERACT), EU Horizon 2020 Programme project (COST action) (2021-2025) 

National projects 

 Restoring Connectivity: Drone Base Stations for Urban Disaster Scenarios - PRELUDIUM 24 project 

no. 2025/57/N/ST7/01618 funded by National Science Centre (2026-2028)  

 Security of radio-physics-based federated learning in next-generation edge computing systems,  

PRELUDIUM 23 project no. 2024/53/N/ST7/02426, funded by National Science Centre (2025-2028)  

 Utilization of the Machine Learning and Radio Environment Maps for Management of User-Centric Massive 

MIMO Network, PRELUDIUM 21 project no. 2022/45/N/ST7/01930, funded by National Science Centre 

(2023-2026) 

 Context-information aware usage of intelligent antenna matrices and holography for wireless signal transmissions, 

OPUS 22 project no. 2021/43/B/ST7/01365 funded by National Science Centre (2022-2026) 

 Cross-layer design of ultra spectrally- and energy-efficient 6G system aware of radio front-end nonlinearity, 

OPUS 21 project no 2021/41/B/ST7/00136 funded by National Science Centre (2022-2025)  

 Fresh and Green Cellular IoT Edge Computing Networks PRELUDIUM 20 project  

no. 2021/41/N/ST7/03941, funded by National Science Centre (2022-2024)  

 Radio spectrum occupancy detection using federated machine learning, PRELUDIUM 20 project  

no. 2021/41/N/ST7/01298 funded by National Science Centre (2022-2023). 

 Advanced methods and techniques for identification and counteracting cyber attacks on 5G access network 

and applications (5gSTAR), project no. CYBERSECIDENT/487845/IV/NCBR/2021 funded within the 4th Cy-

berSecIdent programme - Cybersecurity and e-Identity by National Centre for Research and Development 

(2021-2024) 

 Universal nanosatellite platform for research, experimental and commercial type hosted payload missions, 

POIR.01.01.01-00-1211/19 project funded by National Centre for Research and Development (2020-2023) 

 Utilization of rich context information for wireless communications in vehicle platooning, OPUS 15 project 

no. 2018/29/B/ST7/01241 funded by National Science Centre (2019-2022)  

 

Industry-funded research 

The Institute’s researchers cooperate with national and international companies, implementing pro-

jects and research framework agreements with Siemens (formerly Mentor, A Siemens Business and  

Mentor Graphics Corporation) in Wilsonville, OR, USA, Nokia Wrocław R&D in Poland, Huawei Tech-

nologies Sweden AB, Fairspectrum in Helsinki, Finland, Military Aviation Plant no. 2 in Bydgoszcz, 

Poland, and others. 

https://unity-6g.eu/
https://cordis.europa.eu/project/id/101192000
https://passionate.webs.tsc.uc3m.es
https://interactca20120.org


Habilitation dissertation 

Paweł Kryszkiewicz 

New Methods of Increasing the Spectral and Energy Efficiency of Wireless Systems  

Doctor Habilitus in Engineering and Technical Sciences, 

Discipline: Technical Computer Science and Telecommunications (2022) 

Doctoral dissertations 

Marcin Hoffmann 
Radio Environment Maps, and Machine Learning Techniques for Spectral and Energy Efficiency 
Improvement of Wireless Communications, with Emphasis on Massive MIMO Systems (2026) 
Promoter: Paweł Kryszkiewicz 

Małgorzata Wasilewska 
New Machine Learning Methods for Spectrum Sensing in Wireless Communication Systems (2025) 
Promoter: Hanna Bogucka 

Bartosz Kopras 
Optimization of Energy Efficiency in Fog Computing with Latency Constraints (2025) 
Promoter: Hanna Bogucka, auxiliary promoter: Filip Idzikowski 

Karolina Lenarska 
New Two-Way Relaying Transmission Schemes for 5G Wireless Communication Systems (2024) 
Promoter: Krzysztof Wesołowski 

Bartosz Włodarczak 
On Secure Deterministic In-System Test Solutions (2024) 
Promoters: Jerzy Tyszer, Janusz Rajski 

Saif Sabeeh 
Radio resource management for C-V2X communication systems (2023) 
Promoter: Krzysztof Wesołowski, co-promoter: Paweł Sroka 

Mohammed Jasim Obaid Khafaji 
The Use of Evolutionary Algorithms in the Next-Generation Wireless Systems (2023) 
Promoter: Maciej Krasicki 

Łukasz Kułacz 
Utilization of Context Information for Spectral-Efficiency Enhancement in Future  
Radio Communication systems (2022) 
Promoter: Adrian Kliks 

Bartosz Bossy 
Energy-Efficient Resource Allocation in OFDM Systems With Computational Awareness (2022) 
Promoter: Hanna Bogucka, co-promoter: Paweł Kryszkiewicz 

Sylwester Milewski 
Hypercompression of test data (2022) 
Promoter: Jerzy Tyszer 



EuCNC & 6G Summit 

Poznan, June 3-6, 2025  

The EuCNC & 6G Summit 2025 took place at the Poznań International Fair. It was a resounding success, hosting more 

than 1,100 delegates and 90 exhibitors; as much as 288 papers were presented.  

The event is based on the merger of two successful conferences in the field of telecommunications: EuCNC (European 

Conference on Networks and Communications), supported by the European Commission, and 6G Summit, which was 

created as part of the 6G Flagship program in Finland, one of the first in this field. The conference is sponsored by the 

IEEE Communications Society (ComSoc), the 

European Association for Signal Processing 

(EURASIP) and the European Association on 

Antennas and Propagation (EurAAP) and focus-

es on all aspects of telecommunications, from 

the implementation of 5G and the mobile Inter-

net of Things to the exploration of 6G and fu-

ture communication systems and networks, 

including experiments and testbeds, and appli-

cations and services. It brings together cutting-

edge research and world-renowned industries 

and companies to present and discuss the lat-

est results, as well as an exhibition to demon-

strate the technology developed in this area, 

namely within the framework of research pro-

jects from the EU R&I programmes.  

The National Conference on Radio-

communications and Teleinformatics 

Poznan, Sept. 11-13, 2024  

The National Conference on Radiocommunica-

tions and Teleinformatics (KRiT 2024), the main 

Polish conference in the above-mentioned 

fields, was held on September 11-13, 2024 at 

the Poznan University of Technology. 

The organizers of the conference were the In-

stitute of Radiocommunications and the Insti-

tute of Teleinformatic Networks of the Poznan 

University of Technology and the Association 

of Telecommunications Engineers (SIT). 

The conference is the successor to two well-known an-

nual events having a long tradition: the National Sym-

posium on Telecommunications and Teleinformatics 

(KSTiT) and the National Conference on Radiocommuni-

cation, Radio Broadcasting and Television (KKRRiT). The 

Radiocommunication and Teleinformatics Conference, 

following the example of its predecessors, as well as 

KRiT 2023, which took place in Krakow in September 

2023, creates excellent conditions for establishing new 

contacts between representatives of the world of sci-

ence and business, because its participants are industry 

entrepreneurs, research workers of universities and re-

search institutes, as well as PhD students and students. 



On September 12-14, 2023, the 6th technical 

meeting of the COST CA20120 INTERACT was 

held at the Poznań University of Technology, or-

ganized by the Institute of Radiocommunications 

PUT. During the event, meetings of working 

groups were held, the considerations of which 

concerned "Intelligence-Enabling Radio Commu-

nications for Seamless Inclusive Interactions". Dur-

ing three days, 3 plenary lectures and 38 technical 

papers were delivered, prepared by scientists 

from all over Europe.  

COST INTERACT 6th Technical Meeting  

Poznan, September 12-14, 2023 

On March 28-30, 2023, 

the Institute of Radiocom-

munications hosted the 

49th meeting of Wireless 

World Research Forum 

under the theme “Towards sustainable and auto-

mated communications”.  WWRF is a unique forum 

which brings together the wireless community to 

tackle key research challenges. 

Poznan, March 28-30, 2023 



 

Journal papers 

 
 

J



Papers in conference proceedings 

 A. Sultana, C. Adamczyk, M. R. Chowdhury, A. Kliks, A. da Silva, “Experimental evaluation of xApp Conflict Mitigation Framework in O-RAN: 
Insights from Testbed deployment in OTIC”, IEEE Conference on Computer Communications Workshop (INFOCOM 2025 WRKSPHS), 
May 19-22, 2025, London, UK 

 M. Sieradzka, Ł. Kułacz, A. Kliks, “Softwarized RIS Steering System: Positioning Use Case”, The 27th International Conference on Modeling, 
Analysis and Simulation of Wireless and Mobile Systems (MSWiM 2025), October 27–31, 2025, Barcelona, Spain 

 P. Kryszkiewicz, H. Bogucka, “Nonlinear Symbols Combining for Power Amplifier-Distorted OFDM Signal Reception”, 2025 33rd European 
Signal Processing Conference (EUSIPCO), Sept. 8-12, 2025, Palermo, Italy 

 G. Mrugalski, J. Rajski, M. Trawka, J. Tyszer, “Automated selection of optimal EDT input configuration”, 2025 IEEE International Test Confer-
ence (ITC 2025), Sept. 21-26, 2025, San Diego, USA 

 M. Krasicki, “Re-Designed Algorithm to Obtain the Optimal Hypercube Constellation Mappings for BICM-ID Systems”, The 21st IEEE Inter-
national Wireless Communications & Mobile Computing Conference (IWCMC 2025), May 12-16, 2025, Abu Dhabi, UAE 

 S. Janji, P. Sroka, A. Kliks, “Enhancing V2X Communications with UAV-mounted Reconfigurable Intelligent Surfaces”, IEEE International Con-
ference on Pervasive Computing and Communications (PerCom 2024 WRKSHPS and Affiliated Events), March 11-15, 2024, Biarritz, France 

 M. Hoffmann, P. Kryszkiewicz, “O-RAN for Energy-Efficient Serving Cluster Formulation in User-Centric Cell-Free MMIMO”,  IEEE Conference 
on Computer Communications Workshops, (INFOCOM 2024 WRKSHPS), May 20-23, 2024, Vancouver, Canada 

 K. Cichoń, Z. Buksch, Bartosz Gregorczyk, “Adaptive Indoor Positioning System Based on Fingerprinting Principle”, 2024 20th IEEE Interna-
tional Conference on Wireless and Mobile Computing, Networking and Communications, Oct. 21-23, 2024, Paris 

 D. Trock, S. Mahadevan, N. Mukherjee, L. Harrison, J. Rajski, J. Tyszer, “Deterministic In-Fleet Scan Test for a Cloud Computing Platform”, 
2024 IEEE International Test Conference (ITC 2024), Nov. 3-8, 2024, San Diego, USA 

 P. Hatka, M. Garczyk, P. Płaczkiewicz, D. Brząkała, K. Cichoń, A. Kliks, “RIS-measurements for Codebook Design”, 2024 20th IEEE Internation-
al Conference on Wireless and Mobile Computing, Networking and Communications, Oct. 21-23, 2024, Paris 

 K. Wesołowski, “Separation of Jamming and Useful Signals Using Blind Source Separation and Bussgang Technique”, 2024 IEEE 100th Ve-
hicular Technology Conference (VTC2024-Fall), Washington DC, USA, Oct. 7-10, 2024 

 A. Samorzewski, A. Kliks, “Signal Propagation in RIS-Aided 5G Systems”, 20th IEEE International Conference on Wireless and Mobile Com-
puting, Networking and Communications, Oct. 21-23, 2024, Paris 

 J. Rajski, M. Trawka, J. Tyszer, B. Włodarczak, “Test Data Encryption with a New Stream Cipher”, 2024 IEEE International Test Conference 
(ITC 2024), Nov. 3-8, 2024, San Diego, USA 

 A. Samorzewski, M. Deruyck, A. Kliks, “Energy Consumption in RES-Aware 5G Networks”, 2023 IEEE Global Communications Conference 
(GLOBECOM 2023), Dec. 4-8, 2023, Kuala Lumpur, Malaysia 

 C. Adamczyk, A. Kliks, „Detection and mitigation of indirect conflicts between xApps in Open Radio Access Networks”, IEEE Conference on 
Computer Communications Workshops (INFOCOM 2023 WRKSHPS), May 20, 2023, Hoboken, USA 

 M. Hoffmann, P. Kryszkiewicz, „Signaling Storm Detection in IoT Network based on the Open RAN Architecture”, IEEE Conference on Com-
puter Communications Workshops (INFOCOM 2023 WRKSHPS), May 20, 2023, Hoboken, USA 

 K. Wesołowski, „A Simple Algorithm for Jamming Detection in OFDM Systems”, IEEE 97th Vehicular Technology Conference  
(VTC2023-Spring), June 20-23, 2023, Florence, Italy 

 M. Wasilewska,, H. Bogucka, „Deep learning for Improved Spectrum Occupancy Prediction with Fading Estimation in 5G Radio,” IEEE Inter-
national Conference on Communications (ICC), May 28– June 1, 2023, Rome, Italy 

 J. Rajski, M. Trawka, J. Tyszer (WIiT), B. Włodarczak, „Hybrid Ring Generators for In-System Test Applications,” IEEE European Test Symposi-
um (ETS), May 22-26, 2023, Venice, Italy 

 P. Sroka, A. Kliks, “Distributed Learning for Vehicular Dynamic Spectrum Access in Autonomous Driving”, IEEE International Conference on 
Pervasive Computing and Communications (PerCom 2022 WRKSHPS), March 21-25, 2022, Pisa, Italy 

 K. Cichoń, M. Nikiforuk, “A Comparative Study of Vegetation Attenuation at Millimeter Waves Bandwidth”, 30th International Conference 
on Software, Telecommunications and Computer Networks (SoftCOM 2022), Sept. 22-24, 2022, Split, Croatia 

 C. Adamczyk, A. Samorzewski, M. Grzyb, A. Kliks, “Cloud-based Spectrum Access Control System for Dense IoT Networks”,  
30th International Conference on Software, Telecommunications and Computer Networks (SoftCOM 2022), Sept. 22-24, 2022, 
Split, Croatia 

 M. Hoffmann, P. Kryszkiewicz, “Radio Environment Map and Deep Q-Learning for 5G Dynamic Point Blanking”, 30th International Confer-
ence on Software, Telecommunications and Computer Networks (SoftCOM 2022), Sept. 22-24, 2022, Split, Croatia, 

Books and book chapters 

A. Kliks, P. Kryszkiewicz, C.F. Bader, D. Triantafyllopoulou, 

C.E. Caicedo, S. Aydin, N. Dimitriou, M. Sybis (Eds.), Cognitive 

Radio-Oriented Wireless Networks, 14th EAI Interna-

tional Conference, CrownCom 2019, Poznan, Poland, 

June 11–12, 2019, Proceedings, Springer 2019, 410 Pages. 

ISBN 978-3-030-25748-4, 410 Pages 

M. Sybis, P. Sroka, A. Kliks, P. Kryszkiewicz, 

“V2X Communications for Platooning: Im-

pact of Sensor Inaccuracy” [in] Image Pro-

cessing and Communications: Techniques, 

Algorithms and Applications (ed. Michał 

Choraś, Ryszard S. Choraś), Springer, 2020. 

 ISBN 978-3-030-31254-1 

M. Wasilewska, H. Bogucka, 

A. Kliks, “Spectrum Sensing and 

Prediction for 5G Radio” 13th EAI 

International Wireless Internet 

Conference, EAI WiCON 2020, 11-

12 Dec. 2020, [in] Big Data Tech-

nologies and Applications, Lec-

ture Notes of the Institute for 

Computer Sciences, Social Infor-

matics and Telecommunications 

Engineering series [ed. Zeng Deze 

et.al.], Springer, Cham, 2021, vol. 371. 

ISBN: 978-3-030-72801-4, pp. 176-194 

K. Cichoń, A. Kliks “Efficient Clustering Schemes 

Towards Information Collection”, [In:] G. Caso, 

L. De Nardis, L. Gavrilovska (eds) Cognitive Ra-

dio-Oriented Wireless Networks. 

CrownCom 2020. Lecture Notes of 

the Institute for Computer Sciences, 

Social Informatics and Telecommu-

nications Engineering, vol. 374. 

Springer, Cham, 2021. 

ISBN: 978-3-030-73422-0, pp. 45-58 

P. Kryszkiewicz, M. Sybis, P. Sroka, 

A. Kliks, “Distance Estimation for Data-

base-assisted Autonomous Platoon-

ing”, [In:] G. Caso, L. De Nardis, L. Gavrilovska (eds) 

Cognitive Radio-Oriented Wireless Networks. 

CrownCom 2020. Lecture Notes of the Institute for 

Computer Sciences, Social Informatics and Telecommu-

nications Engineering, vol. 374. Springer, Cham, 2021.  

ISBN: 978-3-030-73422-0, pp. 91-101  



Institute of Radiocommunications 

Poznan University of Technology 

3 Polanka Str., 61-131 Poznań, Poland 

e-mail: office_cr@put.poznan.pl 

Phone:   +48 61 665 3930 

Fax:   +48 61 665 3823 

ir.put.poznan.pl 

Contact 

http://ir.put.poznan.pl
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