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Nazov a stat zahrani€éného pracoviska, ktoré spolupracovalo pri rieSeni

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Pocet patentovych prihlasok v SR: (1)

Cislo prihlasky: 84-2021

Nazov: Elektrovodivy spoj s magnetickou vazbou

Poévodcovia:

Hudec Rdébert, prof. Ing., PhD.; Zvolenska 1779/16, 010 08 Zilina 8; SK:

Matuska Slavomir, Ing., PhD.; Gerlachovska 3105/10, 010 08 Zilina 8; SK:

Radilova Martina, Ing., PhD.; Namestie Ludovita Fullu 1665/4, 010 08 Zilina 8; SK
Prihlasovatel/ maijitel: Zilinska univerzita v Ziline; Univerzitna 8215/1, 010 26 Zilina 1; SK
Pocet uzitkovych vzorov v SR - prihlaska: (1)

Cislo prihlagky: 177-2021

Nazov: Elektrovodivy spoj s magnetickou vazbou

Pdvodcovia:

Hudec Raébert, prof. Ing., PhD.; Zvolenska 1779/16, 010 08 Zilina 8; SK;

MatGska Slavomir, Ing., PhD.; Gerlachovska 3105/10, 010 08 Zilina 8; SK;

Radilova Martina, Ing., PhD.; Namestie Ludovita Fullu 1665/4, 010 08 Zilina 8; SK
Prihlasovatel (-ia)/ maijitel (-ia): Zilinska univerzita v Ziline; Univerzitna 8215/1, 010 26 Zilina
1; SK

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhriujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace
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Publikacie v zahrani¢nych karentovanych ¢asopisoch:

1. Babusiak B., Borik S., Smondrk M.: Two-electrode ECG for ambulatory monitoring with
minimal hardware complexity: In: Sensors [print, electronic]. - ISSN 1424-8220 (online). -
Ro¢€. 20, €. 8 (2020), s. [1-19] [online, print]. - Spésob pristupu: https://www.mdpi.com/1424-
8220/20/8/2386

2. Babusiak, Branko, Smondrk, Maro$, Cap, Ivo, Borik, Stefan. The impact of active
electrode guard layer in capacitive measurements of biosignals [elektronicky dokument].
DOI110.1016/j.measurement.2020.108740 In: Measurement: journal of the International
Measurement Confederation. London: Institute of Measurement and Control, 2021, €. 172,
s.[1-13] [tlacena forma] [online]. ISSN 0263-2241. ISSN (online) 1873-412X.
https://www.sciencedirect.com/science/article/abs/pii/lS0263224120312434.

3. Bednar, Tadea$, Babusiak, Branko, Smetana, Milan, Borik, Stefan. Common-mode
voltage reduction in capacitive sensing of biosignal using capacitive grounding and DRL
electrode [elektronicky dokument]. DOI 10.3390/s21072568 In: Sensors. Bazilej:
Multidisciplinary Digital Publishing Institute, 2021, Ro¢€. 21, €. 7, s. [1-17] [online] [tlaCena
forma]. ISSN 1424-3210. ISSN (online) 1424-8220. https://www.mdpi.com/1424-
8220/21/7/2568.

4. Hajduc€ik, Adrian, Medvecky, Stefan, Luka¢, Michal, Klarak, Jaromir. Design of smart
steering wheel for unobtrusive health and drowsiness monitoring [elektronicky dokument].
DOI110.3390/s21165285 In: Sensors. Bazilej: Multidisciplinary Digital Publishing Institute,
2021, Ro¢€. 21, €. 16, s. [1-20] [online] [tlaCena forma]. ISSN 1424-3210. ISSN (online) 1424-
8220. https://www.mdpi.com/1424-8220/21/16/5285.

5. Hudec, Robert, Matuska, Slavomir, Ben€o, Miroslav. A smart loT system for detecting the
position of a lying person using a novel textile pressure sensor [elektronicky dokument]. DOI
10.3390/s21010206 In: Sensors. Bazilej: Multidisciplinary Digital Publishing Institute, 2021,
Ro¢€. 21, €. 1, s.[1-21] [online] [tlacena forma]. ISSN 1424-3210. ISSN (online) 1424-8220.
https://www.mdpi.com/1424-8220/21/1/206.

6. Vrskova, Roberta, Robert Hudec, Patrik Kamencay, Peter Sykora. Human Activity
Classification Using the 3DCNN Architecture [elektronicky dokument]. DOI
10.3390/app12020931 In: Applied Sciences. Bazilej: Multidisciplinary Digital Publishing
Institute, 2022 Ro€. 12, €. 2., 931 [online]. EISSN 2076-3417. https://www.mdpi.com/2076-
3417/12/2/931.

>>>

Vedecké prace publikované v recenzovanych vedeckych ¢asopisoch v SR:

>>>

7. Babusiak B., Smondrk M., Balogova L., Gala M.: Mattress topper with textile ECG
electrodes, Vlakna a textil, 2020, 27(3), pp. 25-28, ISSN 1335-0617 (print); ISSN 2585-8890
(online)

8. Rasto&na lllova D., Balogova L., S&asnikova K., Gala M., Babusiak B., Borik S.: Smart
mattress topper with enhanced hygienic properties for ECG measurement and detection of
position, VIakna a textil, 2020, 27(4), pp. 81-86, ISSN 1335-0617 (print); ISSN 2585-8890
(online)

>>>

Vedecké prace publikované v nerecenzovanych odbornych ¢asopisoch a zbornikoch v
zahranici:

>>>

9. Smondrk M., Beriova M.: Effects of body tissues dielectric properties on induced voltage
on cardiac pacemaker's lead: In: 20th International conference Computational problems of
electrical engineering [electronic, print] : proceedings. - 1. vyd. - [S.l.]: Institute of Electrical
and Electronics Engineers, 2019. - ISBN 978-1-7281-2811-5. -s. [1-4] [online, print, CD-
ROM)]. Spdsob pristupu: https://ieeexplore.ieee.org/document/8949138
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10. Vaverka F., Labuda M., Gala M.: Apparatus for testing the basic parameters of
pacemaker: In: ELEKTRO 2020 [electronic] : conference proceedings. - 1. vyd. - Danvers:
Institute of Electrical and Electronics Engineers, 2020. - ISBN 978-1-7281-7541-6. - s. [1-4]
[USB-key].

11. Gala M., Barabas J., Krajnak J.: Robust QRS complex detector algorithm based on
modified Pan-Tompkins method and wavelet transform: In: TSP 2020 [electronic] : 43rd
International Conference on Telecommunications and Signal Processing. - 1 vyd. -
Piscataway: Institute of Electrical and Electronics Engineers, 2020. - ISBN 978-172816376-
5.-s.633-636 [online]. Spdsob pristupu: https://ieeexplore.ieee.org/document/9163435

12. Gala M., Barabas J., Kopaskova M.: User presence monitoring based on Velostat
pressure sensors and Arduino platform: In 2020 IEEE 21st International Conference on
Computational Problems of Electrical Engineering (CPEE), Pinczéw, Poland, 2020, pp. 1-3,
doi: 10.1109/CPEE50798.2020.9238739.

Uplatnenie vysledkov projektu

Hlavnym vysledkom projektu je prototyp multifunkéného inteligentného bio-telemetrického
odevu pre systém elektronického zdravotnictva s centralizovanym integrovanym obvodom a
vlastnou mobilnou aplikaciou, ur€enym na snimanie, prenos, zaznamenanie a vyhodnotenie
bioelektrického signalu vo forme elektrokardiogramu (EKG) a telesnej teploty Cloveka v
realnom ¢ase. Jedna sa o inovované rieSenie inteligentného odevu ktoré méze mat z
hladiska aplikacie Siroké uplatnenie. Bio-telemetricky odev je ur€eny na monitoring vitalnych
funkcii a zdravotného stavu Cloveka s prioritnym uplatnenim v oblastiach:

a/ zdravotnictva: monitorovanie pacientov najma s chronickymi ochoreniami (neurologické
poruchy, kardiovaskularne ochorenia, mozgové prihody a infarkty) bez obmedzovania
vykonavania ich beznej ¢innosti, prevencia zdravych fudi a sledovanie zivotnych funkcii
starSich ¢i osamelych oséb so zdravotnymi rizikami;

b/ $portu: priebezné snimanie a monitorovanie biometrickych udajov pri roznych $portovych
aktivitach, monitorovanie ukazovateflov fyzického stavu Sportovcov a ich vysledkov pri
tréningu a rehabilitacii;

c/ aplikacie pre ochranné odevy do odveti s rizikom ohrozujucim Zivot €loveka napr. hasici,
policia, armada a pod. (napr. monitoring pohybu, stav bezvedomia a iné);

d/ automobilovy priemysel: monitorovanie vitalnych funkcii posadky vozidla/dopravného
prostriedku.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Projekt bol zamerany na pripravu a overenie vyroby multifunkéného bio-telemetrického
inteligentného odevu 2. generacie Specificky uréeného na prevenciu a diagnostiku
kardiovaskularnych ochoreni v systéme elektronického zdravotnictva. Vecné rieSenie
projektu prebiehalo v sulade s projektovym zamerom, vecnym a ¢asovym harmonogramom
realizacie projektu uvedenym v Opise projektu. Technické rieSenie projektu bolo ukonené
nasledovnymi vystupmi:

1. 10 ks funkénych prototypov multifunkéného inteligentného bio-telemetrického odevu
vyrobenych technologickymi postupmiv podmienkach modelarskej dielne slovenského
realizatora SLOVENKA — Silver s.r.0. Banska Bystrica v konfekénych vefkostiach Sa M v
ramci pripravy 1. série prototypov inteligentnych odevov. Prototyp multifunkéného
inteligentného bio-telemetrického odevu s centralizovanym integrovanym obvodom,
odnimatelnou centralizovanou riadiaco-komunika¢nou jednotkou a vlastnou mobilnou
aplikaciou je schopny snimat, prenasat, zaznamenavat a vyhodnocovat' bioelektrické
signaly vo forme elektrokardiogramu (EKG) a telesnej teploty v realnom Case.

2. Technologickym predpisom , Technolégia vyroby prototypu bio-telemetrického odevu 2.
generacie”, ktory zahffa postup vyroby bio-telemetrického odevu, vratane popisu strihového
a konstrukéného rieSenia tricka, ako aj pouzitych materialov.

3. Mobilna aplikacia UniversalGraph ur&ena pre operacny systém Windows a ECG APP pre
OS Android.
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4. Navrh SK uzitkového vzoru 177-2021 Elektrovodivy spoj s magnetickou vazbou a
prihlaska patentu 84-2021 Elektrovodivy spoj s magnetickou vazbou.

Vysledky vyskumu boli pocas rieSenia projektu publikované v odbornych ¢asopisoch a
zbornikoch z odbornych konferencii na narodnej a medzinarodnej urovni. Viystupy a prinosy
projektu boli po€as celého obdobia rieSenia projektu splnené nad pévodne planovany ramec
a potvrdzuju splnenie vSetkych Styroch stanovenych ciefov projektu tak, ako je to detailne
popisané v ZavereCnej sprave o rieSeni projektu (formular ZS1).

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The project focused on the preparation and validation of the production of a multifunctional
bio-telemetric smart garment of the 2nd generation specifically designed for the prevention
and diagnosis of cardiovascular diseases in the eHealth system. The substantive
implementation of the project was by the project plan, the substantive and timetable for the
implementation of the project as set out in the Project Description. The technical design of
the project was completed with the following deliverables:

1. 10 pcs of functional prototypes of multifunctional intelligent bio-telemetric clothing
produced by technological procedures in the conditions of the modeling workshop of the
Slovak implementer SLOVENKA - Silver s.r.o. Banska Bystrica in sizes S and M within the
preparation of the 1st series of prototypes of smart clothing. The prototype of the
multifunctional smart bio-telemetric garment with a centralized integrated circuit, a
removable centralized control and communication unit, and its mobile application is capable
of sensing, transmitting, recording, and evaluating bioelectrical signals in the form of
electrocardiogram (ECG) and body temperature in real-time.

2. Technological regulation "Technology for the production of the 2nd generation bio-
telemetry clothing prototype", which includes the procedure for the production of the bio-
telemetry clothing, including a description of the cut and design of the T-shirt, as well as the
materials used.

3. UniversalGraph mobile application for Windows and ECG APP for Android OS.

4. Draft EN of utility model 177-2021 Electrically conductive magnetic coupling and patent
application 84-2021 Electrically conductive magnetic coupling.

The results of the research were published in professional journals and conference
proceedings at the national and international levels. The outputs and benefits of the project
have been achieved over and above the originally planned scope throughout the project
period and confirm the achievement of all four of the project's stated objectives as detailed
in the Final Project Report (Form ZS1).
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