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KRATKODOBA FOURIEROVA TRANSFORMACE
(SHORT TIME FOURIER TRANSFORM - STFT)

vl Fourierova transformace

X(f) = ]ox(t).e‘jz"ﬁdt

v kratkodoba Fourierova transformace

Xorer (1) = j x(t).w(t —t').e12™dt




KRATKODOBA FOURIEROVA TRANSFORMACE
(SHORT TIME FOURIER TRANSFORM — STFT)

0 -300 ms: f = 300 Hz
300 - 600 ms: f = 200 Hz
600 - 800 ms: f = 100 Hz

800 - 1000 ms: f = 50 Hz




KRATKODOBA FOURIEROVA TRANSFORMACE
(SHORT TIME FOURIER TRANSFORM — STFT)

Gaussovo okno: w(t) = exp(-a.t?/2)

a=0.001
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KRATKODOBA FOURIEROVA TRANSFORMACE
(SHORT TIME FOURIER TRANSFORM — STFT)

a = 0,001
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KRATKODOBA FOURIEROVA TRANSFORMACE
(SHORT TIME FOURIER TRANSFORM - STFT)
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KRATKODOBA FOURIEROVA TRANSFORMACE
(SHORT TIME FOURIER TRANSFORM — STFT)

amplituda .-~ . ARl

frekvence )

a = 0,0001




KRATKODOBA FOURIEROVA TRANSFORMACE
(SHORT TIME FOURIER TRANSFORM — STFT)

amplltuda |

a = 0,00001
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MULTIREZOLUCNI ANALYZA

v signdl je analyzovdn s ruznym rozliSenim
v 7 . 7 v V4 (®) 7
(presnosti vyjadreni) pro ruzne frekvence

v je to tak, ze je dobré rozliseni v case a horsi
frekvencni rozliseni na vysokych frekvencich
- to je sikovné predevsim tehdy, pokud
zpracovavany signal obsahuje vysoke
frekvence po kratkou dobu trvani a
nizkofrekvencni slozky delsi dobu

=00 - _
zoo |- —
100 _
o _
—100 |- —
—zoo - —

—=o0 ! ! 1 ! : ! . : !

o 100 zo00 =00 aoco s00 500 70O 200 s00 1000




£

VLNKOVA TRANSFORMACE

X e (T,8) = \ij(t (tsrjdt

¥ parametry

T - casovy posun

s — meritko (jako na mapé€, ¢im mensi Cislo, tim

vetsi detaily), inverzni vazba na frekvence

(nizka frekvence - velké meéritko a vice versa,

ale u vlnek je to naopak, protoze s je ve
jmenovateli)

¥ P(*) — materska vinka (jsou pouzivany
ruzné typy vinek)
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ZAKLADNi OPERACE SE SIGNALY
OPERACE S JEDNOU FUNKCi

N Ty

¥ zmeéna casového meritka
X(t) ~ x(mt),
kde m je kladné realné Cislo
m > 1 - casova komprese;
m < 1 - casova expanze
m = 1 - nic se nedéje
u vinek
~ X(t/m), takze
m < 1 - casova komprese;
m > 1 - Ccasova expanze, dilatace casové osy
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VYPOCET

1 t—-1
Xewr (T,8) = _jx(t)w(_j-dt
\/@ S

korelacni funkce:

R, (0= [yt +ct

resp. F@Xy(r) = %jx(t)y(t —T)dt  EJHLE!




RUZNE TYPY MATERSKYCH VLNEK

o6
0af
02}
oot
~02}

-0k

-G

-4 -2 i 2 4

Morletova vinka

1 nar
1 o6}

04

-2+

-04E,

0.2fF

LELY o

-4 -2 i 2 4

vinka tvaru mexicky klobouk
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RUZNE TYPY MATERSKYCH VLNEK
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Meyerova vinka (realna cast)

3y -.- ! e .:

(L sin (gu (% ~ 1)) il if 21 /3 < |w| < 4m/3,
T(w) i=  A=cos (3v (% — 1)) &9/ if4n/3 < |u| < 87/3,
L0 otherwise,
e .
0 1if x <0, ) , o
v(z)=<x if0<z<1, nebotreba ,(r):= v%(35 — 8z + 702" - 2027) 0 <z <1,
1 a1 0 otherwise.
L nr 1.
I' 1 .
—— if |w| < 27 /3,
meéritkova funkce: V2

(w) = { —=cos (gy (@ _ 1}) /2 if 21/3 < |w| < dm /3,

0 otherwise.
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DISKRETNI WT

-
6
5 & c(n)
4 4 X(n) are
. diff d(n)
2
c(n) = 0,5.x(2n) + 0,5.x(2n+1)
- d(n) = 0,5.x(2n) - 0,5.x(2n+1)
Tavex(n) 65 T diff x(n) c(n)
i T , y(n)
5 | d(n) inv
(T35 P
' y(2n) = c(n) + d(n)
05 y(2n+1) = ¢(n) - d(n)
05 0 |
n I n




X(n)

DISKRETNI WT

C3(n)
ave
/
i e diff ds(n)
/ diff dy(n)
diff d(n)
C3 = [415]
d; = [-0,25]

d, = [-0,75 1,75]
d =[-0,500,51]




DISKRETIZACE




DISKRETNI WT

3 Grovitova e el D sennaglil]
Haarova
transformace

© Institut biostatistiky a analyz 77 ELK



DISKRETNI WT

c(n) = hyx(2n) + h,x(2n+1) + h,x(2n+2) + hyx(2n+3)
d(n) = hyx(2n) - h,x(2n+1) + h,x(2n+2) - hox(2n+3)

1+43 . 3+43 . 3-Y3 1-43

h - ’ - ’ - ’ - ’
P42 42 42 42

h,

h, h,

y(2n) =hyc(n) + h,c(n-1) + hyd(n) + hyd(n-1)
y(2n+1) =h;c(n) + hsc(n-1) - h,d(n) - hyd(n-1)
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DISKRETNI WT

Decomposition ot level 5:5 = a6 + d5 + a4+ a3+ d2 + 0.
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DISKRETNI WT

NOISE-FREE SIGNAL
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DISKRETNI WT

NOISY SIGNAL RMSE = 0.23629

HARD-THRESHOLD FUNCTION
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DISKRETNI WT

NOISY SIGNAL, RMSE = 0.23629
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NOISY SUBBANDS

PROCESSED SIGNAL (HARD-THRESHOLD). AMSE = 0.13039
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DISKRETNI WT

NOISY SIGNAL RMSE = 0.23629
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DISKRETNI WT

NOISY SIGNAL. RMSE = 0.23629
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PROCESSED SIGNAL (HARD-THRESHOLD). RMSE = 0.13939
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DISKRETNI WT - EKG

) signaly x(n)=s(n)+v(n}, *y(n); db2 signaly s(n) [s38.V3]. e(n)=s(n)-*y(n)
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