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Cilem prace je vyzkum, vyvoj a experimentalni ovéfeni novych
metod pro dlouhodobé snimani fyziologickych parametrti

Vv terénnich podminkdach, zejména optickych a elektrochemickych.
V posledni dobé s nastupem nositelné elektroniky a rozvojem
profesnich dohledovych a domécich dohledovych systému nartista
realna potteba vyvoje novych metod pro sledovani zakladnich
fyziologickych parametri osob v realném case za béznych
(mimolaboratornich) podminek — napt. v domacim prostiedi,

Vv praci, pii volnocasovych aktivitach, a to Casto 24 hodin denné, 7
dni v tydnu. V téchto situacich konvenéni laboratorni metody
(napt. méteni elektrofyziologickych signalt jako je povrchové
EKG, EMG apod.) neposkytuji dostatecny obraz o stavu
sledované osoby, pfipadn¢ zcela selhavaji (napt. konvencni
méteni krevniho tlaku). Proto je zna¢na vyzkumna poptavka po
nekonvenénich metodach, mezi nimiz vyznamné postaveni maji
pro svoji relativni aplikacni nenaro¢nost a plnou neinvazivnost
metody optické (napf. pro snimani tepové frekvence, SpO2 atd.),
dale elektrochemické (napt. glukéza, laktat apod.), pripadné
mechanické (napf. mira fyzické aktivity vybranych lokaci téla
apod.). V ramci prace bude provedena komplexni analyza
stavajicich metod snimani fyziologickych parametri, nasledny
vyzkum bude zaméfen na senzory a metody pro sledovani
vybranych modalit, naptiklad koncentrace hladin vybranych
krevnich slozek jako je saturace hemoglobinu kyslikem (SpO2),
saturace hemoglobinu oxidem uhelnatym (SpCO), odhad
krevniho tlaku napf. fotopletysmografickymi metodami,
koncentrace laktatu, hladina glukozy atd. Soucasti prace bude téz
experimentalni ovéteni a posouzeni vyuzitelnosti vybranych
metod pro dlouhodobé sniméni v terénnich podminkéch,
provedeno srovnani s konvencnimi metodami a rozpracovana
metodika jejich redlného nasazeni.

The aim of the work is research, development and
experimental verification of new methods for long-term
sensing of physiological parameters in field conditions,
especially optical and electrochemical. Recently, with the
advent of wearable electronics and the development of
professional surveillance and home surveillance systems,
there is a growing need to develop new methods for
monitoring basic physiological parameters of people in real
time under normal (non-laboratory) conditions - eg at home,
at work, in leisure activities, often 24 hours a day, 7 days a
week. In these situations, conventional laboratory methods
(eg measurement of electrophysiological signals such as
surface ECG, EMG, etc.) do not provide a sufficient picture
of the condition of the monitored person, or fail completely
(eg conventional blood pressure measurement). Therefore,
there is a significant research demand for unconventional
methods, among which optical methods (eg for heart rate
sensing, SpO2, etc.), as well as electrochemical (eg glucose,
lactate, etc.), or mechanical (eg the level of physical activity
of selected body locations, etc.). The work will include a
comprehensive analysis of existing methods of sensing
physiological parameters, subsequent research will focus on
sensors and methods for monitoring selected modalities,
such as concentrations of selected blood components such as
hemoglobin oxygen saturation (SpO2), hemoglobin
saturation with carbon monoxide (SpCO), estimation blood
pressure, eg photopletysmographic methods, lactate
concentration, glucose level, etc. The work will also include
experimental verification and assessment of the usefulness
of selected methods for long-term imaging in field
conditions, comparison with conventional methods and
developed a methodology for their actual use.

doc. Ing. Pavel Smréka Ph.D.

doc. Ing. Karel Héna, Ph.D.
vedouci Skoliciho pracovisté KIT FBMI

doc. Ing. Lenka Lhotska, CSc.
piredsedkyné OR AT FBMI




