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Navrh modelu pro individualizovanou predikci klidového
energetického vydeje
Design of a model for a personalized prediction of resting energy
expenditure

Cilem prace je navrh nového modelu pro predikci klidového
energetického vydeje (REE - Resting Energy Expenditure).
Odhad REE se v poslednich letech stal nedilnou souéasti
napf. telemonitorace diabetikli 2. typu, ale i profesionalnich
sportovct ¢i pislusniktl zatézovych profesi. Soucasné
metody odhadu REE, zalozené na zakladnich biometrickych
udajich (vaha, vyska, vk, pohlavi) pfestavaji byt dostatecné.
Proto se experimentuje se zptesiiovanim odhadu zatazenim
dalsich vstupnich veli€in, jako napt. procentualni podil
tukové tkané v téle, plazmaticka koncentrace glukozy v zilni
krvi nala¢no (FPG - Fasting Plasma Glucose) apod. Slibné,
ale zatim nedopracované, je dynamické zafazeni velicin,
které 1ze snadno priibézn¢ monitorovat, jako napft. teplota pod
odévem a teplota prostiedi, dale aktualni tepova frekvence,
poloha téla, historie pfedchoziho spankového rezimu a
fyzické aktivity jedince v prib&hu dne. Ptimy vliv na REE
maji i dalsi faktory, které 1ze pomoci vhodnych algoritmii
ziskat pii kontinudlni telemonitoraci, jako je synchronizace s
cirkadialnimi rytmy, vliv postpranialni termoregulace a
adaptace organizmu na vykyvy teploty prostiedi (zejména na
chlad). V ramci prace bude provedena komplexni analyza
stavajicich modelt odhadu REE a navrZen novy
individualizovany model, ktery bude vyuzivat tyto soucasné
moznosti telemonitorace a rozpracovana metodika jeho uziti.
Model bude dale experimentalné ovéien za pomoci metody
nepfimé kalorimetrie a bude provedeno jeho kvalitativni
srovnani se stavajicimi postupy odhadu REE a diskutovany
moznosti jeho kalibrace.

The aim of the thesis is to design a new model for the
prediction of resting energy expenditure (REE). Estimation of
REE has become an integral part of elemonitoring of Type 2
diabetics, as well as professional athletes or members of the
stressful professions. Current methods of estimating REE,
based on basic biometric data (weight, height, age, gender), are
no longer sufficient. Therefore, experiments are made to refine
the estimation by including additional input quantities, such as
the percentage of adipose tissue in the body, fasting plasma
glucose (FPG), etc. Promising, but not yet elaborated, is the
dynamic classification of the variables such as temperature
under clothing and ambient temperature, actual heart rate, body
position, history of previous sleep modes, and physical activity
of the individual during the day. Direct influences on REE also
have other factors that can be obtained with appropriate
algorithms in continuous telemonitoring, such as
synchronization with circadian rhythms, the influence of
postpranial thermoregulation and the adaptation of the
organism to ambient temperature fluctuations (especially cold).
In the course of this work, a comprehensive analysis of the
existing REE models will be carried out and a new
individualized model will be proposed which will use these
current telemonitoring capabilities and elaborate the
methodology of its use. The model will be experimentally
verified using the indirect calorimetry method and its
qualitative comparison with the existing REE estimation
procedures will be performed and the possibilities of its
calibration will be discussed.
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