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m Modely

m AR (Autoregressive
model)

m ARX (Autoregressive
model with exogenous
input)

Parasympathetic
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EKG signal

m Protokol zatazového testu
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Postupnost dlzok RR intervalov

RR intervals
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AR model: Stacionarita
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AR model: PCOV test

m Periodogram Coefficient Of Variation
m Hy: data s slabo stacionarne
m Predpoklady

m L intervalov dat s rovnakym poc¢tom vzoriek T
m intervaly sa navzajom neprekryvaji

m periodogramy neprekryvajicich sa intervalov st nekorelované

m Periogram

i\
1T, 1) = 2T\the £|2

l)\:27TJ/Tj—O ,T/2

m /= ,L - pocet segmentov

m h; vyhladzovaoe okno (zlepsenie konvergencie a znizenie
vychylenia spektralneho odhadu)
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AR model: PCOV test

m Odhad spektralnej hustoty pre frekvenciu \;
. 1<
Fac(\j) = 7 Z REeYN))
I=1
m rozlozenie |-tého periodogramu

1L, 1) ~ f()\-)x—%
xx\ 7"\ J 2

mj=1,...,T/2-1
"2
m strednad hodnota: v a rozptyl 2v

m pripad v = 2 je Specidlnym pripadom exponencialneho

rozlozenia
F(Q) = ¢
m kde ¢ =1/2, stredna hodnota = 1/¢ = 2 a rozptyl
02 =1/C>=4
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AR model: PCOV test

m Koeficient variancie V = o/ by mal byt blizky 1 (za platnosti
predpokladu slabej stacionarity)

m PCOV testova statistika

m Interval spolahlivosti:
m odhad rozptylu v pre intervalov dizky n z postupnosti s V

varV = (V2/2n)(1 4 2V?)

m tento odhad je nevychyleny a riadi sa normalnym rozlozenim
m pre PCOV V=1an=L
m za platnosti nulove] hypotézy je interval spolahlivosti dany:

3 /3
1-1. —; 1+ 1. —
( 96\/21_, +1.96 2L)
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AR model: PCOV test

Statistics C,
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AR model: PCOV test

Statistics C,
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AR model: data, trend a data po odstraneni tr

m Data, trend a data po odstraneni trendu

s
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AR model: ZlepSenie stacionarity

m Data, trend a data po odstraneni trendu
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AR model: Charakteristika

m AR(24) model
Yn = aiyn—1+t axyn—2+ -+ axyn_24+ €y

m alebo
A(q)y(t) = e(t)
m Prenosova funkcia

1 24
H(z) = 2

z

(2) 2+ az® + 3mz2 + -+ an

= Najmensie Stvorce m Yule-Walkerova metéda
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AR model: Prenosova funkcia

m AR(24) model odhadnuty MNC
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AR model: Frekven&na odozva

m VLF: 0 — 0.04 Hz - termoregulacia a humoralne faktory

m LF: 0.04 — 0.15 Hz - sympatické a parasympatické zlozky a
vplyv oscilaéného rytmu baroreceptorov

m HF: 0.15 — 0.4 Hz - parasympatické komponenty odrazajice
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ARX model

= ARX(20,20,1)
Yntaiyn—1+---+axyn—20 = boun+biup_1+---+bxun_20+en

m alebo
A(q)y(t) = B(q)u(t) + e(t)

m Prenosova funkcia
m AR podsystém

m ARMA podsystém }7 =l
-2

Terézia Hodasova, Jiri Holcik Linearne modelovanie variability srdecného rytmu



ARX model: Prenosova funkcia

m Prenosova funkcia
m AR podsystém
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ARX model: Nuly a poly

m Rozlozenie nal a pélov
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AR a ARX model

m AR model a trend po Z-transformacii

E(z) =Y(z) — HpiarY(2) E(z) = Aélz) N(z)

Y(Z) = HLP+BP Y(Z) +
m ARX model po Z-transformacii

Y(2) = 58 U(z) + C(lz)/v(z)

A(2)

B porovnanie
B(2)
C(2)

m optimalne kritérium

U(z) = Hip+Br(2) Y (2)

p _B(2) U2)
LP+BPopt C(Z) . Y(Z)

n Y(z) Z- transf pov. dat, H,_erBp Z-transf. low-pass a band-pass filtru, E(z)=Z-transf. dat bez

ho &
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AR a ARX model: Prenosova funkcia

m Prenosova funkcia ARX

modelu - ARMA
podsystému
m Prenosova funkcia AR :
modelu ’ e
——— Prenosova funkcia ARX

modelu - AR podsystému
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m Dakujem za pozornost:)
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