Signal Processing and Fourier Analysis

Time Domain Signal

2 -
[]
1 - s ! Lt 1
QJ .
©
S
£ o |
g \ | !
14 1 v 1 ‘
—— Test signal
-2 - == Clean components
0.0 0.1 0.2 0.3 0.4 0.5
Time (s)
Filter Frequency Responses
0 -
—~ —100 -
[an]
°
S
2 —200
5
g = | OW-pass
—300 A - High-pass
- Band-pass
= FIR
—400 A
0 100 200 300 400 500
Frequency (Hz)
Window Functions
1.0 A
0.8 A
()
g 0.6 A
2 0.4 - - Rectangular
< = Hamming
0.2 - Hann
- Blackman
0.0 - - Kaiser
0 50 100 150 200 250
Sample
Spectrogram
500 -10
400 -20
’IrlT -30
~ 300 Q
9 ~40 2
E’- 200 -50 S
. ~60
100
-70

0.4

0.6 0.8 1.0 1.2 1.4

Time (s)

1.6

Power Spectrum (FFT)

10—1 4

Power Spectral Density

10—3 4

10—5 4

10—7 4

Magnitude (dB)

Frequency (Hz)

10°

10
Frequency (Hz)
Filtered Signals

Amplitude
(@)

o

MV

Original
Low-pass

High-pass \
Band-pass i i

FIR

v. v“ LM

0.2
Time (s)

Window Frequency Responses

_20 .

-0.4

-0.2 0.0

Normalized Frequency
Continuous Wavelet Transform

0.2

Rectangular
Hamming
Hann
Blackman
Kaiser

0.4




