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Opening remarkg M. PoN @, Vite-deanfor doctoral study and science
Scientificactivitiesand doctoral study at FEE
3-min presentationsof doctoral study programmes

Discussionwith participation of chairs of scientific boards, supervisors
heads of departments.
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Who is the PhD study intended for?

A For those who aspire to a scientific career in academia, scientific institutions
such as the Academy of Sciences, or in corporate R&D departments

A For those who want to push the frontiers of a human knowledge

I'M A PHD STUDENT

i N

' WHAT MY FRIENDS THINK 1 DO

———
==

WHAT MY ADVISOR THINKS 1 DO WHAT I THINK 1 DO WHAT IAGTUALLY DO
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Science at FEE in a nutshell (2025)

A 17 departments 200+supervisors30+establishedargescientificteams
A 540+frameworktopicsfor phd students WORLD
A UNIVERSITY

ReDin electricalengineering(EEG andcomputersciencg(CJ = rankines
overlapsinto the natural, medical, econom@&ndhuman sciencesir and space, biomedical, and power
engineering; acoustics, applied physics, automation control; cybernetics; computer science; graphics
history of science, management and eneegpnomics; mathematics; material science, microelectronics
radioengineeringrobotics; telecommunication

A 250+grant projectsand commercialcontracts

A x 1/4 scientificresultsof the CTU (IF publications24%,citations?: 28 %)
A Highquality publicationstandards(IFjournals conferencesCORE A*, A)
A International collaborations(projects commonteams internship9
A
A

#201-250

Prizes& Awards(individual team)
Resultscommercializedpatent licencs sold 4 spinoffs established

Resulttype / year 2025 2024 2023 2022 2021 | 2020 | 2019
WoSIFjournal papers) 3043 293) 316 363 352 344 325
WoScitationsh? 11960 |10 744)| 11987 | 13127 | 12764 | 11125| 10 766
Patens US+Jap+EUWUdtally | 3/6 4/6 4/8 2/3 1/12 | 8/16 | 12/ 23

D According to V3S (considering authorsdshares), February 2026, 2 heterocitations, 3 still increasing during 2026



https://intranet.fel.cvut.cz/en/faculty/departments.html
https://intranet.fel.cvut.cz/en/research/teams/
https://intranet.fel.cvut.cz/en/education/phd/phdtopics.html
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Selection of the best R&D results and achievements

30+slidesin the Appendixdemonstating:
Tt support from domestic/foreigmrant agenciesr foundations,
Tt involvementin international collaborationdransnational projects
Tt presentationand publicationof results social impagt
Tt patent protection andcommercialisatiorof results
T awardsreceived

% SIMTooLBOX

STRUCTURED
ILLUMINATION
MicroscopPY
TooLBOX

Congratulations
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A brief introduction to PhD studies

Ph.D.- Doctor of Philosophy o
ophilosophiaéc from Latin,in Greeka f Zofawsdoni
the highestlevelof highereducation

Youwill learnto do scientific researclon a"dissertdionable" topic
under the supervision ofour supervisor/advisor

Dissertationable- having the potential of finding original results surpassing the current
state-of-the art; to makea contribution to the state-of-the-art .. and present publish it

Studyforms: full-time/combined

Standardlength: 4 years(SE®bligesto submitthesis bythe 6th yearat the latest)
Prerequisitefor admission universityeducation(lng., Mgr.MSc, ..),Englistknowledge
Duties studychecks Study andExaminatiorCode Doctoral Study Code RearQ Birectives
Applicationsbefore: April 30 / October31

Startof studies Septemberl / Februaryl

https://intranet.fel.cvut.cz/en/education/phd/study



mailto:https://www.cvut.cz/sites/default/files/content/74c76d2e-7f4d-4cb1-ac28-b0765c7f88f2/en/20241216-9th-full-text-of-the-study-and-examination-rules.pdf
https://intranet.fel.cvut.cz/en/education/rules.html
https://intranet.fel.cvut.cz/en/education/phd/study
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Standard timeline of PhD studies

Selectionof the framework topic& agreementof your chosersupervisor
Applicationsubmissionadmission proceduréstudyprerequisitiest expertize +notivation, incl. EN)
Individual StudyPlan(ISP)list of courses& other duties(e.g.progressreports, stay abroad)

Studyduty: min. 2courses Progress Reportiefence(after 2y),Sate-Doctoral-Examn
Publication: 1x WoSJimpQ1-Q3 MathSciNetor COREA*/ A conf. paper, totally min.3 papers
Internationalisation (typ. internship abroad, min. 1 month,-B monthsrecommended)
Dissertation Thesigdefence Dear@ Awardfor anexcellentdissertationJ

_ Non-credit system (since 2022)

Stage Time (years) Publications Study/courses Notes

To To Do Do Do Io To

Study stage 1 - EN prove/recognition  Read scientific papers!
before you start (30-50/year)
-min. 1 course

2 1x conference paper -min. 2 (in total) Progress Report
(at least accepted) presentation and defence
(Professional Debate)

Thesis 4 min. 3 scientific papers: Internationalisation

submission max. 6 at least 1x Jimp Q1-Q3 (according Erasmus+, Fulbright Commission,

& defense to IF) / MathSciNet or www T funding opportunities
CORE A*/A conference paper

(the other two may be conference
papers)


https://fel.cvut.cz/cz/education/phd/phdtopics
https://prihlaska.cvut.cz/apps/kos/prihlaska/wpr_webapp_pg.main?p_session_id=&p_view=&p_action=changeLang&p_lang=AN
https://intranet.fel.cvut.cz/en/education/phd/deans-award.html
https://intranet.fel.cvut.cz/cz/vv/doktorandi/staze.html
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Supervisor / co-supervisor

A professionalin their field of researchwho has {deally):

A Publicationtrackrecord (IFjournalarticles CORE A*/&onferencepapery,

A Grant supportor the research

A Internationalcooperation(projects paper, ..),

A SuccesfuPhDgraduateqif supervisorsaare at an advancedohasein their careel.

ExamplePhD student

Dr. Tomt @Goda Zupervisol,INE F & WA NN al (I &

- completed his PhD in 202(Artificial Intelligence and Biocybernetj¢s

- obtained his master's degree at VUT Brno, Czech Republic

- he chose a PhD at CTU on the recommendatidns ERASMUSupervisorat Utrecht university, Netherlands,

- publishedhisresultsat top conferences, including Conference on Computer Vision and Pattern Reco@G@&kt Af
- internship at Microsoft Research in Seattl¢SA,

- resultshighly cited, with increasing impact, see éxpogle Scholar

- currently worlksin Meta Reality Labs, ZuricBwitzerland

Prof.Matas oHodan'sPhD thesis sigficiantly contributed to the problem of recognition and 3D localization of rigid objects

from RGB or RGB images (color images with depth). Tomas focused on challenging objects with symmetiiestarafiessobjects,
which are common in industrial applications. The key innovation is representing object surfaces

as a set of compact fragments and using a neural netaded pixeto-frangmentmatching method. The code for the method is
publicly available atmp.felk.cvut.cz/epasb & &



https://scholar.google.com/citations?user=GD_VE9oAAAAJ&hl=en&oi=ao
http://cmp.felk.cvut.cz/epos
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Doctoral study programmes (.. will be introduced later)

A Acoustic§fcommonwith Fac. Civil Eng Fac. Mechanal Eng)
A Aeranauticaland SpaceEngineering

A AppliedPhysics

A Bioengneering

A Cyberneticand Robotics

A HectricalEngineeringand Communication(4 spec)
A Economics oEnergyand HectricalEngineering

A Historyof Science andechnology

A Computer Scienc spec)

A MathematicalEngineering

A Sustainable Energy Systems and Technologies

Doctoralstudents& supervisorg2025) X 1.9 doctoralstudentg supervisor
Totally 440¢ 12 %of all FEEtudenty

Graduates36

Accepted(from FEEoutsideof FEEof whichforeign): 74 (48, 28\ 14)

Supervisorgprof., assoc prof. +expertsapprovedby ScientificCound FEE)234
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PhD Success Stories / Medailonky tisp&snych absolventi

0 you currently work and what is the scope of your work?
rent

- 1. Where do you ¢ at
2. What has your doctoral studies given you for your curs career?
3. Where have you been during your doctoral studies and where have you been at postdoc?

https://fel.cvut.cz/cz/vv/doktorandi/successtories/

Questions

Answi

1. Wheredo you currently work andwhat is the scopeof your work?

Industry: senior R&D engineer, chief scientist, headeskeachlab, patent examiner (EPO), CEO
in world-wide international companies.

Academiapostdoc,researcheryice-dean- internationaluniversities Academyof ScienceCR

2. What haveyour doctoral studiesgivenyou for your current career?

Analytical& critical thinking, detailedanalysisof problems,and ability to find the state of the art for agiven
problem and assessits relevance, .., meet the best scientists and researchersin the field, hard
working peoplewho aim to pushthe boundariesof the state-of-the-art asmuchasyou do, opportunity to
travel the world, gainknowledgeand experiencethat would be otherwisevery hard or evenimpossibleto
get.

3. Where have you been during your doctoral studies and where have you been
at postdoc?

Severamonthsspentat internationaluniversities(incl. EPFLUMIT,..) and/or world-wide companies

10


https://fel.cvut.cz/cz/vv/doktorandi/success-stories/
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Last but not least: money

Scholarship (governmental, SGS) + salary (scientific projects)

Doctoral students witlsupervisors from CTU Faiingthe standard period (4rs)
of full-time studies have aoctoral study incomeat least1.2xthe minimum wage,

l.e. approx.CZK25,000 / EUR 100per month for 202526 (given by Higher Education Act)
The amount is subje¢d annual mandatory indexation

However, studentvolvedin scientific projecthavesignificantlyhigherincome

Youcanfocuson your work andstayin the labas long as yowant. J

11

WiwW, PHRCOMICS. COM
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Selection of the bedR&D
results and achievements

. In the Appendix
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MBZIRC 2020 competition in Abu Dhad://imrs.felk.cvut.cz/mbzirc2020
Multi -robot Systems groupDr. Martin SaskaDeg. of Cybernetics

2nd challengedstplace US$ 250.0001st challenge2 place TOTALLS place

WINNER 2020

E2E.

<<<<<

A 1. challenge: to capture and neutralize intruder UAVS |

A 2. challenge: to autonomously locate, pick, transport desd
assemble different types of brick shaped objects to bus==5
pre-defined structures

A 3. challenge: to autonomously extinguish a series of
simulated fires in an urban high rise building



http://mrs.felk.cvut.cz/mbzirc2020
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Method for accurate automated noanvasive measurement
of blood pressure wavefornmbept of PhysicsVratislavFabt y

Retease /\EXHAUST A Very sensitive, non-invasive assessment of
W E s (SO\DrTEREATA hemodynamic parameters of human cardiovascular
PVAEIRE |/ ®25"S°“ system (Pulse Wave Velocity - PWV etc.)
EE;;:EHMCHECK t Unique technology for measuring blood pressure
VALVE LZL L1 r My in LVAD (Left Ventricular Assist Device)
The work is based on our US Patent US10251567
RESERVOTR fiViethod for an accurate automated non-invasive :
measurement of blood pressure waveformo ( 201 9
Research cooperation with Human Integrative and ~ MAYO
Environmental Physiology Laboratory MAYO Clinic, CLINIC
Rochester, USA
Support from Technology Agency of the Czech Rep.
Grant No. TH04010173 Apparatus for non-
8 S , invasive automatic analysis of hemodynamic
0 time [ms] 1100 parameters

Validated against the gold standard of PWV measurdmerthe work has been cited in respected journals:
Nano Energy, Heart Failure Reviews

(7]
m
z
o
o
2
>

CLOSE
VALVE

>

L

PONP 7 W ..»llll

RELEASE %/
\ /EXHAUST

5

>

VALVE

>

BP [mmH(g]

https://v3s.cvut.cz/results/detail/332373

ﬁ Sensors

https://v3s.cvut.cz/results/detail/323874
https://v3s.cvut.cz/results/detail/331312

16


https://v3s.cvut.cz/results/detail/331312
https://v3s.cvut.cz/results/detail/323874https:/v3s.cvut.cz/results/detail/331312
https://v3s.cvut.cz/results/detail/323874https:/v3s.cvut.cz/results/detail/331312
https://v3s.cvut.cz/results/detail/332373
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AToMc AntennaToolboxfor MATLAB
Dept of ElectromagnetiField aAf 2aftl @ 21

UNIVERSITY  FROM ELECTRONS TO CLOUDS
LJg D

IN PRAGUE
antennaanalysisand desigrwith uniquenovelfeatures

licencessoldworldwide (Sandia LabsKathrein Futurewej ...)
free demo version availablelb2 useswithin 30 months)
almost20k downloadsof correspondingvhite papers
projecthasopenedcollaborationwith, e.g., ESI Group
developed & ownedby CTUseeantennatoolbox.com

Too oo J>o Too Joo To I

Designer,

solver ’{

settings 3 w@?’:?"

analysiof N

results D

: s,
.ﬂﬂ'

ATo M

ANTENNA TOOLBOX FOR MATLAB

10 1049/ietmap.2010.0269
10.2528/PIERB11060209
10.1109/LAWP.2011.21580

based orfundamental research?y)ongoingsuppori&developmentsimme o a7

10.1109/TAP.2012.220732¢
10.1109/MAP.2013.652934
10.1109/TAP.2013.228751¢
10.1109/MAP.2014.686770:
10.1109/LAWP.2014.23294
10.1049/ietmap.2013.0473

10.1049/ietmap.2014.0302

10.1109/TAP.2016.261777¢
10.1109/TAP.2016.262473¢
10.1109/TAP.2016.263272¢
10.1109/TAP.2017.271747¢
10.1109/TAP.2018.2870492
10.1109/TAP.2018.2869642

- v'w‘

%ﬁwﬁi’ ‘° %9 ﬁz‘i ¢

(15

Where
our users
residexX


http://antennatoolbox.com/
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SIMToolboxg Live cell microscopy beyond the diffraction limit
Dept of RadioelectronicsMMTG,MiloO nv& N
KarelFliegel,¢ 2 Y LukeO Jakubt 2 & LIN C
MATLABpen-source projectfor fluorescencestructured
illumination microscopy(SIM)
Twofoldincrease in resolutiorg breaking the diffraction barrier

Currently more thamtO0 users g A STRuctured

e e ILLUMINATION
- MicroscoPY

Develogd and suppored by CTUgimtoolbox.github.i) L e Roscory
International collaboration: S —
EPFL, Switzerland DLNE  PLANE PUANE
UCCS, Colorado, USA =| /) =
UNI Bielefeld, Germany T kl/ e

! |
|
w
=
<
(@]
LED
460 nm

: % SIMTooLBOX

|
Associated publications: "
Opt. Express 2014 (Q1) ' § :
S Bioinformatics 2016 (Q1)
Widefield KM GigaScience 2019 (Q1) -

Received grants/projects:

WI | dzo t 2 &202N BSIRE projeet Den WER
H2020Innovative TrainingNetwork, No. 766181 M.CRLSS’EPLAY

SIM setup built and operated at UCCS



https://simtoolbox.github.io/
https://doi.org/10.1364/OE.22.029805
https://doi.org/10.1093/bioinformatics/btv576
https://doi.org/10.1093/gigascience/giy126
https://www.epfl.ch/labs/lben/lob/
https://biofrontiers.uccs.edu/
https://www.physik.uni-bielefeld.de/biopho
https://www.deliver-itn.eu/

UNIVERSITY  FROM ELECTRONS TO CLOUDS
IN PRAGUE

/L(H/g T FACULTY OF ELECTRICAL ENGINEERING

Examplebased Stylization of Images and Videos
Dept of ComputerGraphics& Interaction (DCGI), prof. DanieléS1 ZXNgdoup

A 8 SIGGRAPH papers
A 6 US patents

A 4 free Software Tools
(EbSynthStyleBLITFaceStyleStyLi)

A 2 companies have included results
(Adobe, Snap)



https://ebsynth.com/
https://dcgi.fel.cvut.cz/home/sykorad/styleblit.html
http://facestyle.org/
http://stylit.org/
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Antennasand RFIQransponderdesign
Dept of ElectromagneticField> a Aty t 2t NG

RF and microwave antennas
- Theory design angmeasurement
- Smalland low profileantennaconcepts

Holub, Polvka, MOTL. 2009doi: 10.1002/mop.24790

Radiating slot

Lower pdtc.h\4

‘ ~Ao/8 | Upper patch
r'd

l_'l_
1]

Chip andchiplessRFIDransponder design and responseeasurement

- Platformtolerant RFID andhiplessRFIOransponders e

substrate

- ChlplessRFID/vlth sensors = Foam
— 400 substrate
g . Ground
£ Dipole /| | Plane
5 resonators
é 100 (a)
E'w: -12.5 {
E-zou - e i pomr P AT
B | AN
800 820 f:.nquwm:z?o 880 900 '.2‘. i U E i' #’ H "
225 | jZOibit.iNurd :11111111111111111111: L]
Sranda Polvka IEEHAP, 2015 doi: 10.1109/TAP.2015.2403399 .25 | | =20 bt word '01010101010301010101.

SvandaPolivkaHavlicekMacha¢ Werner,Access2019,doi: 10.1109/ACCESS.2019.2935
Svandaet al, AWPL.2020¢ cooperation with UCPraguedoi: 10.1109/LAWP.2020.3009453

Harmonic transponder design (for harmonlc radar)
- Dualmulti-bandantennas :

95.4

- Analysis; harmonicbalance FDTD ™ || wedos J[ =
PolivkaHubataVacek Svanda E ;,—\_l L,—;
IEEE TAROZ2, doi: 10.1109/TAP.2021.31112 = -

15
* Vias coord nates VIA 1 (X, Y 38.3,0 6) V|A2 (X, Y 21,15)

T (dB)

Frequency (GHz)

Transmission coefficient, measured

J (GHz)


http://dx.doi.org/10.1002/mop.24790
10.1109/TAP.2015.2403399
https://ieeexplore.ieee.org/document/8798483
https://ieeexplore.ieee.org/document/9141384
https://ieeexplore.ieee.org/document/9538968
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| X-ray optics ] 7\

From Ground to Space e |

Dept. of RadioelectronicsO. Nentvicht, M. Urbar?, R Hudec H

easul
_board

Nanosatellite VZLUSAT TR
)4 - . . . | Antenna — = N
0 Three yearf successful operatiom Low Earth Orbit (sinciune 232017) lttes :
0 Verification ofnewly developed material&ndtechnologiesin/for space B
3 Carbonfibre reinforced plastics testing e =
3 X-ray Lobstereye opticsand Timepixdetector [Solrpare ]] 2 -
| Frpex —a p— P
r

3 Photovoltaic panels

3 Ground station in Pilsen 5 ) »
0 Collaborationof two universities (UWB and CTafdseveralO2 YLJ- YA Sa oO0+x%[ | Z wL¢9Z

>

Rocket experiment (REX)
Two payloads (CREX and USNVRXR) as a part of NASA's sounding rocket launched on April 4, 2018

0

0 TwoX-ray Lobstereye opticswith Timepixdetectors, visible camera, MEMS and IR sensors driven by the
autonomous Robot Operating System

0 International collaboration Penn State Uni. (US), UWB (CZ) universities; other parts of CTU

(Cyber. & Physics. Dept., IEAP); research center PANTER MPE (DE), VZLU (CZ); companies RITE, ADV/

londrej.nentvich@fel.cvut.cZmartin-urban@fel.cvut.cz Leftt REXaunch
Middle: Two payloadsplaced on the sounding

rocketduringthe embeddingphase
Right Testingafter rocketsearecoveryand after
launchtestingat PennStateUniversity,US

URBAN, M., NENTVICH O., et al., 2017. VZLUSAT-1: Nanosatellite with
miniature lobster eye X-ray telescope and qualification of the radiation
shielding composite for space application. Acta Astronautica.

(Q1, JIF Percentile = 88.710)

DANIEL, V., et al., 2019. In-Orbit Commissioning of Czech Nanosatellite
VZLUSAT-1 for the QB50 Mission with a Demonstrator of a Miniaturised
Lobster-Eye X-Ray Telescope and Radiation Shielding Composite Materials.
Space Science Reviews.

(Q1, JIF Percentile = 88.971)

-

L{WRXR payload o REX pa_\'load

T ——r—
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Visual Recognition GroupNe ¥ ¢ \VAepi.of Cablertieltics
publishes at the most prestigious journals and conferences. The most impacted publications include:

Iscen Tolias Avrithis Chum<label propagation for deep semsipervised learningCVPR 2019
100 citations in Google Scholar (in 1 year), CVPR is the fifth best publication source accddingl¢oVietrics

wlk RSY 2 @A 063 Fihéuning-CAN imagl @ieyal with no human annotatidiPAMI 2018
IF17.861 254 citations, extension of ECCV 2016 papkt9 citations

Kupyn et al.:Deblurgan Blind motiordeblurringusing conditional adversarial netwotkSVPR 2018
447 citations

Lukezi¢et al.:Discriminative correlation filter with channel and spatial reliahil@yPR 2017
595 citations

Mishchuk.et al.: Working hard to know your neighbor's margins: Local descriptor learningN&d3s 2017

190 citations

Prizes awarded to the group members:

Honorable Mention for Outstanding Contribution Award at GCPR 2019
SaburoTsuji Best Paper Award at ACCV 2018

LonguetHiggins Prize at CVPR 2017

Best Science Paper Honorable Mention at BMVC 2017

Winner of ICDAR Robust Reading Mialtiguage Script identification 2017



(https:/scholar.google.com/citations?view_op=top_venues
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LRSYUAFAOFGAZ2Y 2F &aLISSOK RA&ZI
SAMI research grougn(tp://sami.fel.cvut.cz), Deg. of Circuit Theory
JanRuszJanl { | gyTerézgtle | | ,fad@lchalb 2 g2 Gy é

We were first worldwide to develop a unique methodology on how to objectively detect
LINBOt AYVAOFT tIFNJAyazyQa RAASIAS OAl | Os

Pilot results were continuously published in respected pesiewed journals:
A Ruszt al. Sleep Med 2016: 19:1447.

A |t I & ¥thaIéStiRep 2017; 7:12.

A Ruszt al. IEEE Trans NeusystRehabilEng2018; 26:14951507.

The findings raised international recognition, and thus we received for the continuation
of the project prestigious USA funding lllychael J Fox Foundation (Pl: Farszin

collaboration with7 centers of excellenda sleep and parkinsonian research across
Europe and North America.



http://sami.fel.cvut.cz/
https://www.sciencedirect.com/science/article/pii/S1389945715009296
https://www.nature.com/articles/s41598-017-00047-5
https://ieeexplore.ieee.org/document/8400578
https://www.michaeljfox.org/grant/using-automatic-acoustic-speech-analysis-and-rem-sleep-behavior-disorder-detect-individuals?grant_id=1616
http://sami.fel.cvut.cz/MJFFen.htm
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Physical fieldcontrolled manipulation of small robots
Dept of Control EngineeringAA4C@roup, ZR S Y ISdzN3

planar arrays of generators of
magnetic, acoustic and electric flelds

shaping the physical fields in real t|m§ g&.
by solving nonconvex optimization - i @

<100

feedbackby reaHime visual tracking : . -

-~ L d
@®--
y [mm]
o

0 50 100150 ‘5950 0 50

Unigue and unified approach to e
reattime feedback manipulation with several small objects in plane
independently by shaping force fields through arrays of actuators

Applications: bioanalysis (cell manipulation) and intelligent materials (assembl
Collaboration: FEMT-ST, Besancon, F alkiCHAV, Brno, CZ

papers in IEEE/ASME Trans on Mechatromitsib on a Chip
Physical Review EElectrophoresis¢ Journal of Applied Physics
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Examplebased Stylization of Images and Videos
Prof. Daniel 8 | 2-BNépt of Comp Graph & Interaction (DCGI)

A series of algorithms, patented methods (U.S.), andé¢wpl

publications (ACM Transactions on Graphics, SIGGRAPH) represents the
unique achievements, currently the best in the area in the world scale.

Several solutions already implemented in the Adobe company products,
enthusiastically welcome by creators from movie and imaging industry.

https://dcaqi.fel.cvut.cz/home/sykorad/



https://dcgi.fel.cvut.cz/home/sykorad/
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Smooth Analysis in Banach Spaces
Petr Haek, Dept. of Mathematics

A
A

The bookls thefirst systematic treatmentof smooth analysis

In real Banach spaces.

It bringsnew viewsof the role of polynomials [
In approximation nonlinear theory. Petr Hajek, Michal Johanis

- SMOOTH ANALYSIS
The results stem frorariginal research IN BANACH SPACES

of the authorswho have significantly contribute
to the development of this area.

Chosen as significant resultof research
iIn mathematicsby the Research,
Development and Innovation Councill,
Government of the Czech Republic.

wS Ol 2 NI¥aér préstiglodsIRublication.


https://www.degruyter.com/view/title/121849
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Highyield fabrication and properties of 1.4 nm
nanodiamonds with narrow size distribution K13102

https://v3s.cvut.cz/results/detail/305696 [Scientific Reports 6 (2016) 2045]

Broad impact of the result:

scaled up process, now NDs distributed to
labs worldwide (CZ, Japan, Italy)

A helped us assemble EU teams inf&EpEN
project (DISOLAR), however not funded

A we employed such NDs further, showing fu
on/off switching ofSiVcolor/spin centers in

] ultra thin 6 nm diamond films (ACS AMI

w-m G 2017, IF 8.758, 17 citations so far)

original distribution

A we showed that such moleculsized NDs
¥ can control protein corona, published this
. year and selected for cover page in Carbor

520/75 ‘520/100

as-rec. 520110 520125, 520/50
© |

I Original distribution]

1nm

A cited 31x in 4 years, incl. influential journal
such as Carbon, ACS AMI, Small

0 2 4 6 8 1012 14 dle:3/4nm 0 2 4 6 8 10121 A orisr se ks y Eij\Og8aiva
Z scale: 10/40 il Size (nm) sedle: o nm Size (nm) in two of his works (2018, 2019)
By analyzing thermal annealing process we achieved controllable size reduction of NDs down to 1.4 nm SCIENTIFIC REPg}RTS

(mode size), narrow distribution (ND.7 nm) with high yield while keeping diamond character and pushing XQ FZU (5 wiversitit
the science and technology down to the fundamental stability limit of nanodiamonds (1 nm). wien

27
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lon acceleration mechanism to 60 MeV
|n megaampere plasma C0|umn https://v3s.cvut.cz/results/detail/322624  K13102

soft xray images oplasmacolumnimplodingwith 650 km/s velocity New Journal of Physics

-24 ns -19 ns -14 ns -9 ns -4 ns

ik
? i

A Fastincrease of impedance with a ssdinoseconce-folding time leads todn acceleration
and neutron production in terawatt pulsepgower generator (GFL2 in Tomsk, Russia)
A Increased neutron yields above'#@t the current of 2.7 MA; deuterons reach 60 MeV

A Significant contribution t@olution of one of the londasting problems in plasma
Kliret al. New J. Phy£20 (2018) 053064>3000 downloads, cited 18x in 2 years.

A 60 MeV: highest ion energies in pulsed-power devices & comparable with state-of-the-art lasers
A Mechanism helps also explain production of energetic particles in space and solar plasmas
A Work resulted in collaboration, joint project and publications with US Naval Research Laboratory

1

1

1

0 5101520

Z-axis (mm)

K13102

Kliret al.New J. Phy2 (2020) 103036 Kliret al. Matter Radiat Extrem 5 (2020) 026401 28



https://iopscience.iop.org/article/10.1088/1367-2630/aac545
https://iopscience.iop.org/article/10.1088/1367-2630/abbab5
https://aip.scitation.org/doi/10.1063/1.5132845
https://v3s.cvut.cz/results/detail/322624
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Novel SiCPowerDeviceTechnologies
Dept. of Microelectronics ElectronDeviceGroup, PaveHazdra

A Noveltechniqueof LocalLifetimeControlby protonirradiationwasdevelopedfor
highvoltagesiliconcarbidebipolardevicegHazdraet al., IEEH ransactioron
ElectronDevices2018, DOI: 10.1109/TED.2018.2866763)

AThetechniquewasappliedin collaborationwith ASCATRON AB) inproductionof
10kV SiQpower PiNdiodes It allowsa significantreduction of turn-off lossesand
increaseof the diode switchingspeed

A Theresearchwasconductedwithin 7 FPEUproject SPEE[Hlicon CarbidePower Technology
for EnergyHficient Deviceg SUpporinginnovation in new power electronic technologies for
energy applicationg developmentof Europearsiliconcarbidepower electronics

H+ fiiid
VVVVYYVY
Defects Anode
—r— 2FS0T TN [ rrad
\. .’ —— simulation .- un_lrrad_lated
p+ 2%10'% em-* b S experiment | 100 3.6 —O— Hirradiated t, =10ns
.............................. I —0— Hirradiated t , _=2ns
T N 04 LT TIIILEtIEAAD SIS +-200 ) i
= — P < 1 =127 Alcm” T=300 K
g s < [ 300 S ’
2 -2 <
- ()] >
= 400 D < 344
o . " - w
I unirradiated ol >
S 44 —— proton irradiated | 500 ©
O >
_ L -600
7.5x10% cm®  n-epi 64 3.2 el 10
1x10' cm buffer r-700 H'fluence (cm?)  pqg° PR 30
e
= . S -8 T T T -800 T T T T T
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. 2
Cathode Time (ns) E e (MJ/cm’)

The principle Diode Reverse-Recovery Waveforms Static/Dynamic Losses Optimization
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Spreading spark discharge via mutual action
of acoustic and magnetic fields K13102

scitation.orgl/journalljap

Journal of
Applied Physics

DC-driven atmospheric pressure
pulsed discharge with
volume-distributed filaments in a
coaxial electrode system

J. Appl. Phys. 126, 083301 (2019); doi.org/10.1063/1.5113950

A

Spark discharge is principally very localized and
uncontrolled event, thus difficult to make use of

We showed that magnetic field can scan
discharge filaments across the cressction of a
cylindrical tube while the acoustic field can
spread the discharge along the length of the
tube

Thetechnology and physicbehind can help to
advance the development of various plasma
sources and reactors, i.e. for decontamination

The work idased on our European Patent
9t o MM &abilired and homogenized
source of nofthermal plasma O H A MT U

The Journal of Applied Physics selected the wor
as the lead cover articlen its 8th issue (vol. 126)

https://v3s.cvut.cz/results/detail/332610
i https://v3s.cvut.cz/results/detail/315075
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Influence of advective heat transport on acoustic streaming
structure ¢ Rayleigh revisited K13102

Normalized streaming velocity, Re,; =1

- —— . Acousticstreaming=net meanfluid flow that is

generatedby andsuperimposedn acousticfield

Lord Rayleiglf1883) theoretically predicted
sinusoidallike pattern of acoustic streaming

Modern measurements showedeviationfrom
UKS wlet SATIKQa LINBRAOI
We have revealeds strong sensitivity on lateral

temperature gradients andniversal mechanism
limiting the streaming velocities

Unlike prior efforts, the proposed mechanism is
consistent with experimentally obtained data

The mechanism is highly important for various
thermoacoustic and microfluidi@pplications

Publishedn a seriesof two papersin JASA

. J.Acoust SocAm. 2017& 2018
_:_' f-:'\!Si;'_\ https://v3s.cvut.cz/results/detail/312111

oo o Do Io Do o I»

Cited in respected journals e.g. J. Fluid Mechan

ag ! https://v3s.cvut.cz/results/detail/319375
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Inhibiting bacteria growth by carbon nanomaterials
dispersed in cell culture media K13102

Colony forming units after 5 and 24 h in MH
medium: Hnanodiamondshe most effective.

E.Coli bacterium and E.Coli bacterium and
120 MH H-nanodiamonds graphene oxide
m5h m24h S
100 -
80
g
S 60
"5
O
40
20
o v . - . - .
reference OND  HND GO GO Bacterium is damaged by H- Bacterium is wrapped by GO
NDs, cytoplasm is leaking. sheets and gradually perishes.
O-ND /H-ND - oxidized / hydrogenated 5 nm nanodiamonds
GO'i graphene oxide, rGO i reduced graphene oxide flakes
Inhibition of E. Coli growth by nanodiamond and graphene oxide enhanced by Luria-Bertani medium, (o:’ FZU

Nanomaterials 8 (2018) 140, > 1900 downloads and 14 citations in 2 years

5 FACULTY
OF MATHEMATICS
AND PHYSICS

Bacterial response to nanodiamonds and graphene oxide sheets,
Physica status solidi B 253 (2016) 2481,13 citations in 4 years



https://www.mdpi.com/2079-4991/8/3/140
https://onlinelibrary.wiley.com/doi/full/10.1002/pssb.201600237
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Acoustic source distance determined
from the spherical harmonics K13102

Processing of signals measured by a spherical microphone array utiliziegriffgeld information.

The processing, based on the spherical harmonics decomposition, was performed in order to investigate the
radial dependent spherical functions and extract their argunmgegistance to the source.

Using thdow-frequency approximatiorof these functions, the source distance is explicitly expressed.

Method wastested for real datameasured by a rigid spherical microphone array of radius 0.15 m consisting
of 36 microphones and a small speaker as a point source.

Published in D1 journal (2017) and also cited th&techanical Systems and Signal Processing

1y[n]

https://v3s.cvut.cz/results/detail/307534
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Electrical discharges for energy efficient
generation of active molecular species K13102 + K13116

Attention is focused on corona, and dielectric barrier
discharges for the generation of ozone and nitrogen oxides
to kill bacteria, viruses (Covid-19) and for wound healing.

Increased generation efficiency of these species: usage of
non-traditional materials, energization, optimization of
electrode systems and air supply mode, application of photo-
catalysts.

Support from Technology Agency of the Czech Republic.
TH03030432: Advanced oxidation technology for water,
disinfectants and environmental applications.

Czech patent No. 308279 (2020): Method of ozone and other
active particles generation and the apparatus for this purpose.

Since 2016 the research was published in 8 scientific articles
that received > 20 citations.

Research collaboration with Czech companies (Lifetech,
Chemcomex) and the Czech Academy of Sciences.

chemcomex F@IUCCIN [\FEES
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Bye-trackingandtesting learningdisabilities
a ® 5 2 cepattnizhtof Bconomics management anchumanities

We have our own eye tracking technology which includes hardware and software. We have created a
battery of oculometric tests for children in cooperation with the University of South Bohemia. We have
verified the methodology of eye movement tested on a sample of approximately 1000 children. As a
result, we are already able to identity eye movement problems, although we continue working on the
more complex data analysis Only then we will be able to state, whether a child needs assistance to
improve e.g. his/her reading skills or not.

(| 'W
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Virtual reality and eyetracking for testing competencies in HR
a ® 5 2 epattnizhtof Bconomics management anchumanities

We have created several games in VR and we can identify selected
competencies from eye tracking in relation to work safety. These include
reliability, resilience, attention and flexibility. The created mathematical model
IS now being validated. The achieved results will be applied through the
established personnel agenBjotiv P on the Czech and Slovak market.
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Microwave Ablation: DeviceDevelopmentand TreatmentPlanning

Department of Circuit Theory
Jan~ S 0, RddoslaBortel

Objectiveof our researchis 2-fold. First,applicatorsfor minimally
invasiveimageguidedtreatment of tumors in lung, and liver with
control of radiation pattern to prevent unnecessarythermal
damageto surroundinghealthytissue

Sebeket al. Int. J. oHypethermia2017; 33.1: 5860,
Sebeket al. Journal of Medical Devices 2017; 11.3,
Sebeket al. ERJ Open Research: 2020; 6.4.

Our secondgoal is to develop the patient-specific probabilistic
treatment planningframework for guiding treatment parameters

like applicator position, and energy dose to mitigate current Applicator

challengesike localtumor recurrence N Tumor

Sebelet al. Medical Physics 2016; 43.5: 2851, N\

Sebeket al. Medical Physics 2019; 46.10: 4288D3. \ 100% probability
of ablation

0 % probability
of ablation


https://www.sciencedirect.com/science/article/pii/S1389945715009296
https://www.sciencedirect.com/science/article/pii/S1389945715009296
https://www.sciencedirect.com/science/article/pii/S1389945715009296
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Forecasting of epileptic seizures

SAMI research grouph(tp://sami.fel.cvut.cz), the member ofEpiRe(http://epirec.cz),
Department of Circuit Theory, and Department of Cybernetics
JanKudlacek JanChvojka VojtechKumpost Radeklancaet al.

The mechanism of seizure emergence and the role of briefictal epileptiform

discharges in seizure generation are two of the most important unresolved issues in
modern epilepsy research. We found that the transition to seizure is not a sudden
phenomenon, but is instead a slow process that is characterized by the progressive los
neuronal network resilience. The external neuronal stimulation can prevent the loss of
resilience and delay seizure incoming.

W. Chanq, Kudlaceket al. Nature Neuroscience 2018: 21:174/52

Stable system: Unstable system:
potential perturbation
valley - ......... %
N2 \
Oscilattion around equlibrium (impuls responce) - &l\% (/

fast oscilation slow oscilation
low amplitude high amplitude
fast damping slow damping

False alarm (no sslzwe occws)


http://sami.fel.cvut.cz/
http://epirec.cz/
https://doi.org/10.1038/s41593-018-0278-y
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Hierarchical scheduling for Cloddadio Access Network {RAN)
Z. Becvar, Department of Telecommunication Engineering
US patent + IEEE papeB&Gmobile research lafttp://5gmobile.fel.cvut.c2

C-RAN reduces cost and energy consumption of mobile networks

*Communication functionalities split between centralized baseband unit and distributed remote
radio heads

*Problem: Additional delay (centralized<distributed) = performance degradation

Solution

*Allocate resources at two tiers — hierarchical scheduling
*Centralized scheduler (C-Sc)
*Distributed scheduler (D-Sc)

. . . .
*Dynamic all f com for schedul
ynamic allocation of computing resources for scheduling 1a00 S
— —/r — Distributed ICIC
BBU 1350 F - -3 - Centralized
J -~ ——# - Partially distributed, 3 RAUs
A, 1300 T e % Partially distributed, 15 RAUs | |
(S ra X | . .
Retransmission opportunity \\\)ﬁe e @400,?‘ ‘\._\_,_\ —+— H!erarch!cal
Pre-allocation of resources for retransmission scheduled by Centr. sch. at TTI 0 for cell- o«\'t) T / \ —— "’é’; 1250 W .l — —+ — Hierarchical, Optimum
A PP T EEET S LS TR S - Selh, 8 7 P
Centralized ,-===="""777 T ~ edge users transmitting data in TT| 1-4 .‘\q,“,x ro/b 3 v ——
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decision I I A A 1 LN e Scheduling for R 21200 o — 9
- - —_ 4 3 RS 5 ms threshold
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g -~ R 31180F o el TH ]
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£ edge edge edge edge e _{/ =5 E user DI;":"}“" <P é\v - 1100 + . TN N . R
ers  [ITECEGE  users users users RRH CoMP/ scheduling RRH & \*G. T . N
Scheduling for . (I]('IC N Scheduling for \ 1050 - H“\‘_ S Fm e T
non-cell-edge . non-cell-edge . Tl & N
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TTI0 3 4 5 (= ———
T .2 .3 .4 .5 .6 .7 .8 .8 .0 .11 12 13 14 .15 ,16 E Non-cell-edge Cell—edge Non-cell-edge E 1000 T __‘it
< . user = user user *
Distributed scheduling interval (1 TTI} time 950 L L L | | L
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Z. Becvar, P. Mach,0 Me t haadddsvices for resource scheduling in wireless communication s y s t eUW$patent no. USL07987228B2, October 2020.
Z. Becvar, P. Mach, M. H3 g d A PapovskaAvramovao Hi e r a mesdurcecsehéduling method of wireless communication s y s t eJ8ypatent no. USL06241082, April 2020.


http://5gmobile.fel.cvut.cz/
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Predictionof direct channelamongdevices(D2Dcommunication

Z.Becvar Departmentof TelecommunicatiofEngineering
US patent + IEEE papeB&Gmobile research lafttp://5gmobile.fel.cvut.c2

Direct communication among devices (vehicles, loT, machines,...)
*Knowledge of all channels among all devices (N X (N — 1) channels)
*Significant overhead to measure and report quality of all channels
*Limited number of communicating devices

Solution
*Predict direct channels among devices from channels to few base stations
*Deep neural networks for regression
*Close-to-optimal performance of radio resource management

~
u) 400
NN bli-i;hll
SHLH 01
o | 350 +
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- 1 o E ooz " .
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HH
B l&i}m1+} o o - e
- - . e rban
‘_z'.. outy=ing,, 150 /,/ 4 . . .
AT Direct communication of
ity=in, outy.,=in, X
- s 6 ’ 0 (almost) any number of

N[

devices enabled
M. Najla, Z. Becvar, P. Mach, D. Gesbert, 6 Sy s ainel Method for Device-to-device Communication 6 ,USpatent filled in June 2020.
M. Najla, P. Mach, Z. Becvar, and D. Gesbert, 0 P r e d i D20 Ghanigelsfrom Cellular Channel Measurements A Learning A p p r o aEEETrafdsactions on Wireless Communications, June 2020
M. Najla, D. Gesbert, Z. Becvar, P. Mach, "Machine Learning for Power Control in D2D Communication based on Cellular Channel Gains", IEEEGIobecom 2019 workshop.


http://5gmobile.fel.cvut.cz/
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DARPASub:I'erranearChallenge _winning twice among self-funded teams
prof. ¢ 2 Y BvObodagroup, Dept. of Cybernetics (wice 31 overall)

CTU-CRAS
$200.000°°

I $500.000°°

P e ot v Crmpernan o 21 it

E

Dept Of Cybernetlcs and De pt Of Sub]_’v - Urpan Circuit Round 1 Day 3 - DARPA Subterranean Challenge
. . 4 \
Computer Science, and Uni LAVAL \:\CQ,) /8 o ‘ ALpHA A i

60 min mission, go, explore, find, o #K % W pCOURSEL BN
locate objects. No GPS, no Wifi é 72 \PZ00N0% 4 | = (YR
http://robotics.fel.cvut.cz/cras/darpa-subt/ s\ . ¥

) ,

+« DARPA

FSUBTERRANEAN
CHALLENGE
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MEMS sensors with optical scanning
MicrosystemsD NB dzLJ oHANé# k), Nepestihent of Microelectronics

A Within the ESO MEMBroject CTU developea layoutof data processingeircuit for
MEMSsystemwit opticalscanning

A It usesa %Fab180 nm technology.
A The result will be applied at Honeywdlhc.

Partial layout

Complete layout



CzecH

q&(/g Tecumcae FACULTY OF ELECTRICAL ENGINEERING

UNIVERSITY  FROM ELECTRONS TO CLOUDS
IN PRAGUE

<

Ink-jet printed sensors
Electron Devicéxoup, J. VovesDepartment of Microelectronics

Realizatiorand optimizationof novelgas sensing structures usifigxible
materialsand ink-jet printing technique Charaterizationof interdigital resistive
sersorshy electrical and optical methods Simuldion of interadion of gas
moleculeswith sensor surface using quantumodek.

Thisbasic esearchisfundedby EU OP ROoject Centreof AdvancedApplied
SciencegCAAS) and seiltshave been presented itop scientificjournals
Physica E, IEESEnsors

under UV-LED #lumination

selective seeding

inkjet printhead

Time O d' d
waveform nano. Ial_non
© seeding ink

H
>

Response (%)

interdigital electrodes
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LargeCore Optical Planar Splitters
Opto Electronics Groupt + O Prajzler Department ofMicroelectronics

A Developmentbof LargeCoreOpticalPlanarSolitters by 3D print technology

A Large Core Optical Planar Splitters are used together PlasticOptical Fibers(POF)as a
simple solution for data transmissionin shortrange data communicationssuchashome
or office networks,automotiveor locomotivesoptical communications

Published papers:

Prajzler, V. et al. Large core plastic planar optical splitter fabricated by 3D printing technology. Optics Communications. 2017,(400), 38-42. ISSN 0030-
4018. DOI 10.1016/j.optcom.2017.04.070.

Prajzler, V. et al. Wavelength division multiplexing module with large core optical polymer planar splitter and multilayered dielectric filters. Optical and
Quantum Electronics. 2017, 49(4), ISSN 0306-8919. DOI 10.1007/s11082-017-0960-4.

Prajzler, V. a J. Z8§ z v o. Pdymer large core optical splitter 1x2 Y for high-temperature operation. Optical and Quantum Electronics. 2019, 51(7),
ISSN 0306-8919. DOI 10.1007/s11082-019-1933-6.

Patent: Optical planar multimode POF branching point, 305196, L e s k ® s oukl ® n & c h nvi Ptake®akultae | ekt r ot @phinglkc&E8 r n 2
mnohav ir @ab® |AnthorseV. Prajzler, M. NerudaaV.J e S§.b e k

a) polymerlargecoreopticalsplitter 1x2 Y for high-temperatureoperation,

b) POFsplitter connectingo the opticalred light source(635nm),

c) wavelengthdivision multiplexingmodule with large core optical polymer splitter with
multilayereddielectricfilters,

d) largecoreopticalplanarsplitter for visibleandinfraredregion
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Smart Access Control for Smart Buildings
Microsystemsgroup 6 WI Yy juéd 19, Depmartment of Microelectronics

A Within the SACONroject CTU developeasystemintegrateableinto regulardoor
handlewith energyharvesterfor poweringthe smartlock

Alt usesgearwith highratio whichis drivenby the door handleitself. Justoneturn

cangenerateenoughenergyfor generatingenoughenergyfor poweringthe
integratedpower managementircuit which storesthe energyin supercapacitors

or batteries

A Thehardwarewill be compatiblewith industrystandardsof our projectpartners
(EVALAN, IMA)heé hardware is intended for commercial use

Linear Handie

Generator gearlng

module l

Waveform of generated voltage: Energy harvester module
2V/div., 200 ms/div.
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Wireless sensor nodes powered by energy harvesting
MicrosystemsGroup ( 2 dzhjug k), Department of Microelectronics

A Within the EnSCEUproject CTU developed wireless sensor nodes that can be
powered just using the energy from the surroundings.

A Successfully tested with small photovoltaic panels at indoor illumination,
piezoelectric transducer for harvesting the vibrations and Peltier cells for powering
by heat (human body, waste heat, sun, etc.).

A Hardware part of the energy harvester occupies juBti® mn¥ on PCB and price
of the components is 30 times lower then price of the commercially available
SljdzA @ £t SYyd Y2RdzZ S OHPH € @Qad cT1 €0 HK.
smart grids and ubiquitous sensors.

RN T S ;

Sensor node ’;‘(‘ 0 : gﬁﬁ&ﬁ @’ .
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Energy harvester on

Developed sensor node with energy harvesting circuit
P gy g sensor node PCB

and the receiver.
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Revolutionary certification methodology for flight control systems
Dept. of Control EngineeringMartin | NP2 YgroNg

Collaboration with Honeywell Aerospace in the years 20020
HBendixKingheroCru230product released Summer 2020

For the first time everAMLST(Approved Model List Supplement Type
Certificate) was received for an autopilot unit

The system certified for more than 60 aircraft typelsile
full certificationflights for only three types were done

Accompanyingnalysis developed
by CVUTconvincedcertification
authorities(FAAEASAthat
heavily reduced number

of flight tests is sufficient

Reduced development costs and
rapid marketing of new autopilots

Reported byAvionics News, Sept 2020
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From atoms to fighters: revolutionary solid lubricants

Dept of Control Engineering¢ 2 Y+ O t 2 f Ol NJ Ka& Nd@rsc
Nature Comm 2020

Material Fabrication Phys Rev B 2012020
: ) ACS Appl Mat Int 201¢€
Lab Testing - Nanoscale 2018

Deposition on real part

Application: solid lubricant on
actuator for L39 NG Industrial testing
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Advanced Materials Group
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Wireless Physical Layer Network Codi

Department ofRadioelectronicsDiRaCJan{ é | :
(Jan.Sykora@fel.cvut)c

{ é 1 2AXNITU in PragueBurr, A.(University of York, UK):
Wireless Physical Layer Wireless Physical Layer Network Codj@pambridge
Network Coding University Press2018.

JAN SYKORA and ALISTER BURR httpS//dO|0rq/101017/9781316156162

komprehensiveﬁheoretical monographg mathematical
groundsfor physical layer network codingndsignal
processing

ANovel research resultse.g.,capacity coding theorems
(achievability, converse) for hierarchical decode and
forward strategy (chapter 5.7), designiétwork Coded
Modulation for imperfect hierarchical sidenformation
(chapter 8) Joint Hierarchical Interferencprocessing
(chapter 9.4), an&VPNC codinfpr complexstochastic
networks (chapter 10), ...

AFP7ICT DIWINEDense Cooperative Wireless Cloud
Network (20132015)

ACTU in Prague § O (i 2 NX¥ar PrestigiodsFRublication



https://doi.org/10.1017/9781316156162
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Fluxgatemagnetometerwith 1 pTnoise ) )
Mattia Buttall Y R a A OKI f WI y & Mé&duemeéntS LIF NI Y Sy

Novel typeof fluxgatesensorsrasedon amorphouswire achieved noiseof 1
pT/ CHzat 1 Hz whichisthe lowestnoisereported for this type of room
temperaturevectorialmagneticsensor

WI y 2 O Biitts, MaDpeEsler M.; Saundersoi 9 ®T b EddRiCy é > 5 T
1-pTnoisefluxgatemagnetometerfor geomagnetianeasurementsandunshielded
magnetocardiographylEEE TranbBistr. Meas 2020, 69(5), 2552560

Butta, M.; Vazquez, M.; Del Real, R.; Calle, E.

Dependence of the noise of an orthogonal fluxgate on the composition of its amorphous
wire-core

AIP Advances. 2020, 2020(2), 025114

ORTHOGONAL FLUXGATE SENSOR. Mh ~ 9 Y BUTYAR Eusodean Patent Office.
Patent EP3460492020605-22.
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https://register.epo.org/espacenet/regviewer?AP=18181052

