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Soucasti prace bude dale vyzkum a experimentalni ovéfeni téchto senzorovych
struktur v poloterénnich a terénnich podminkach pti vycviku a zasahu hasict a pii
vycviku vojakl. Pozornost bude kromé kvality snimaného EKG signalu vénovana
téZ biokompatibilité, zpisobu vestavéni do odévu, mechanické odolnosti (napf.
odolnost stanovenému po¢tu pracich cykli, potu apod.). Proveden bude rovnéz
vyzkum a experimentalni ovéfeni metody automatického hodnoceni snimanych dat,
pouzitelné v kombinaci s dal$imi signaly kardiovaskularniho systému a vyhodnoceni
uspésnosti této metody.

Hlavnim vyzkumnym piinosem budou nové senzorové struktury s vylepsenymi
mechanickymi i elektrickymi vlastnostmi oproti stavajicim fesenim, optimalizované
pro pouziti v asistivnich multisenzorickych systémech pro ¢leny IZS a vojéky, véetné
vyzkumu pokrocilych algoritmi vyhodnoceni vicesvodového EKG signalu
snimaného t&mito novymi senzorovymi strukturami.

structures field conditions during the training and intervention of firefighters and
soldiers. In addition to the quality of the recorded ECG signal, attention will also
be paid to biocompatibility, the method of incorporation into clothing,
mechanical resistance (e.g. resistance to a specified number of washing cycles,
sweat, etc.). Research and experimental verification of the method of automatic
evaluation of scanned data, usable in combination with other signals of the
cardiovascular system, and evaluation of the success of this method will also be
carried out.

The main research contribution will be new sensor structures with improved
research and electrical properties compared to the existing solution, optimized
for use in assistive multisensory systems for members of the 1ZS and soldiers,
including advanced algorithms for the evaluation of multi-lead ECG captured by
these new sensor structures.
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Terénni monitorace EKG je jednou ze zakladnich funkci pfi dlouhodobém sledovani | Field ECG monitoring is one of the basic modalities in the long-term monitoring
zdravotniho stavu hasi¢t, vojaka a dalsich profesi vystavenych dlouhodobému of the health status of firefighters, soldiers and other professions exposed to long-
- fyzickému a psychickému stresu. Aktualnost tématu doklada statistika Narodni term physical and psychological stress. The topicality of the topic is evidenced
= asociace pozarni ochrany USA z roku 2021, ze které vyplyva piekvapivy fakt, totiz by the statistics of the National Fire Protection Association of the USA from
] 8 | 7e vice nez 62% umrti profesionalnich hasi¢t béhem sluzby je spojeno s nahlou 2021, from which the surprising fact emerges, namely that more than 62% of the
x & | srdecni zastavou, a to nikoliv z divodu otavy & zranéni, ale hlavni picinou je deaths of professional firefighters during the service are associated with sudden
] © | fyzicky a psychicky stres vEetné dlouhodob¢ho kumulativniho efektu téchto faktori. cardiac arrest. Currently available sensor systems, such as commercial sports
g o Soucasné dostupné senzorové systémy, jako napt. komer¢ni sport-testery, jsou testers, are only focused on heart rate estimation, usually using a single-lead
2 2 | zaméfené pouze na odhad tepové frekvence, zpravidla pomoci jednosvodového system, and are not suitable for the given purpose of predicting / monitoring risk
3 © systému, a pro dany Gcel predikce / monitorace rizikovych stavi pii profesni conditions in professional monitoring. This opens up a completely new segment
g @ | monitoraci nevyhovuji. Zde se otevira zcela novy segment pro vyzkum a vyvoj for the research and development, the basic requirement is the field acquisition of
g fn metod a senzord, vestavitelnych do pracovniho odévu, zdkladnim poZadavkem a full, medically accurate, multi-lead ECG that can be used for diagnosis.
s £ | je terénn{ snimani plného, medicinsky ptesného, a pro diagnostiku pouzitelného | The aim of the work is the research of new sensor structures, materials and lead
e = | vicesvodového EKG. systems, suitable for field ECG measurement, which will be designed in such a
= £ | Cilem prace je vyzkum novych senzorovych struktur, materiali a svodovych way that they are optimized for installation in the undercoat layer of the work
:g S systémiti, vhodnych pro méfeni terénniho EKG, které budou koncipovany tak, aby clothes of 1ZS members and soldiers and enable long-term, minimally obtrusive
£ w | byly optimalizované pro vestavéni do podvlekové vrstvy pracovniho odévu lenii monitoring of a medically accurate multi-lead ECG signal , suitable for a
S < 1ZS a vojakt a umoznily dlouhodobé, minimalné obtruzivni sledovani medicinsky subsgquent diagnosis. Different_materials (conductive textiles, conductive _ E
‘g 3 piesného vicesvodového EKG signalu, vhodného pro naslednou diagnostiku. plastics, metal and plated materials, etc.) as well as the placement of sensors in E
‘@ & | Systematicky prozkoumény budou jak riizné materialy (vodivé textilie, vodivé work clothes will be systematically investigated, including the possibilities of )
3 S | plasty, kovové a pokovené materialy atd.), tak i rozmisténi senzorti v pracovnim mathematical transformation of the investigated implantable lead systems into UE)
g_ @ | odévu, véetnd moZnosti matematické transformace zkoumanych vestavitelnych medically relevant systems, e.g. a vectorcardiographic lead system, which it <
5 3 | svodovych systémii na medicinsky relevantni systémy, napi. na vektrokardiograficky | achieves very good sensitivity and specificity in the detection of myocardial 5
L 8 | svodovy systém, ktery dosahuje velmi dobré senzitivity i specificity pii detekci infarction, ischemia, ventricular hypertrophy and other markers of sudden o
?_, 2 infarktu myokardu, ischemie, hypertrofie komor a dalSich markert nahlé kardialni cardiac death. I=
e S | smrti. The work will also include research and experimental verification of these sensor g
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Pii fedeni bude k dispozici infrastruktura KIT FBMI CVUT, zazemi odborniki
(kardiologie, sportovni medicina) 1. LF UK v Praze a dale odbornikd na vycvik HZS
(HZS Stredoceského kraje, HZS Plzenského kraje).

During the solution, the infrastructure of the KIT FBMI of CTU, the background
of experts (cardiology, sports medicine) of the 1st Faculty of Medicine of the
University of Prague in Prague, as well as experts for HZS training (HZS of the
Central Bohemian Region, HZS of the Pilsen Region) will be available.
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