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Signal processing, Sampling theorem

Spojity signal muze byt nahrazen diskrétni posloupnosti
vzorku, aniz by doslo ke ztraté informace, a to tak, ze
vzorkovaci frekvence Fs je nejméné 2x vétsi nez
nejvyssi frekvenci v signalu.

Plvodni spojity signal muze byt zrekonstruovan ze
ziskanych vzorku.



Signal processing, Aliasing

Jinymi slovy: Fs/2 (Nyquist frekvence) je
nejvyssi frekvence, ktere lze docilit
rozkladem.

Ve filmu se vrtule toci:

e V opacném smeru nez ve skutecnosti

e Neprirozené pomalu

Spravné by byl pohyb zachycen jenom kdyby
kamera snimala alespon dvakrat tak rychleji



Signal processing, Aliasing




Signal processing, Aliasing




Antialiasing

Spojity signal -> antialising filter -> diskrétni
popis signalu

Filtruje frekvence vyssi nez odpovidaji
Shannonovu teoremu



Framing - rozdéleni na "okenka".

FT jsou stacionarni sinusoidy, skutecny signal neni
U lidi je framing 25ms, u velryb jsem zvolil 250ms
Vazeni signalu s okénkovou funkci
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DFT, Spectral analysis

The =ignal in the time domain

Arnplitude
Frequency (Hz)

Absolute value of FFT

Absolute value of what FFT returns
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Denoising "odsumeni”

Audio Denoising by Time-Frequency Block
Thresholding. Volba vsech parametru
adaptivné na vlastnostech signalu minimalizaci
Steinovym odhadem risku.

"Hudebni sum" zpusobeny denoising
algoritmem jako power subtraction,
algoritmus block thresholding tento sum
reguluje
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Power subtraction

Musical noise
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Attenuation factor of power
subtraction. The isolated
coefficients restore isolated short-
time Fourier structures perceived
as musical noise.
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Spectrogram of denoised
signal. The isolated
coefficients correspond
to musical noise.
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Block thresholding
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Attenuation factors of block thresholding.
Spectrogram coefficients are
grouped in blocks whose size is adaptive to
signal property. There is no isolated
coefficients responsible for musical noise.

Spectrogram of
denoised signal.



I:II:I'd' I I I I I I I

.02

{lDEl

_DD_& ] ] ] ] ] | ]
I A00 1000 1500 2000 2a00 3000 3500 400

w 10

_4 ] ] ] ] ] | ]
I SO0 1000 1500 000 2500 3000 3500 4000



mple

-t E.l

q rady

=

d Fregue

ZE

irnali

[

0
| o0 150 200 250 300 350 400 450 500

Time




'5 |. ”.'
J:&‘? il
=

e
!
_—
oty T TR by b L 1
[ w1 e [
.
L LT R

S T

I-§ f.-.-._.'_:"
= =
xr

T

PRIl
]

-4
it

-
—aa L ST
-

l.._..l. -l

-
'

B

=
-.5:5:21

e mm e W Tl

i}
‘.

e i
s LT N, P AT T
5 L

Sl = S - = O - P = 5 = Ay A v B 0

= o] = = ! = = o I
(B|dwesper 1> fauanbaly pazijewilop)

300 350 400 450

el

S00

150 200 250

100

Time



Audio Features

Spectralni features

- popisuji spectrum, nejoblibenéjsi

- cepstral koefy, v kratkych frame
c=real (1fft(log(abs(fft(x)))))

- Mel-freq cepstral koefy

- spekralni centroid, bandwidth
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Features

Temporalni features
- pro rozpoznani pohlavi, mluvciho, nastroju
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Features

. =
Zero-crossing rate zer = = ;H{stsf_l < 0}

ZCR koreluje se spectralnim centroidem



193 vytazenych features

Energic

- AudioPower = ctverec waveform
Harmonic

- stupen harmonicnosti v nahravce
Perceptual

Spectral

Temporal

Jiné



Referencies

BlockThresholding

http://www.cmap.polytechnique.fr/~yu/research/ABT/samples.html

G. Yu, S. Mallat, E. Bacry, Audio Denoising by Time-Frequency Block
Thresholding, IEEE Trans. on Signal Processing, vol 56, no. 5, pp. 1830-1839,
May 2008.

Audio Descriptors

http://www-sipl.technion.ac.il/Info/Teaching Projects MPEG-7-Audio-
Descriptors e.shtml

Sound Description Toolbox

Assembled (and partially written) by Emmanouil Benetos with a little help by
M. Kotti & C. Kotropoulos Inspired by: G. Peeters, “A large set of audio
features for sound description in the CUIDADO project”, IRCAM Technical
Report, 2004.
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Neuronove site s extrahovanymi

priznaky

- pouzita klasifikacni neuronova sit’ s jednou
skrytou vrstvou a jednim neuronem ve
vystupni vrstve

- nas nejlepsi vysledek: uspesnost 87%

- benchmark: 72.18% (Cornell University)

- vitez: 98.384% (tym SluiceBox)



Neuronove site s extrahovanymi

priznaky
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Random forests

Klasifikacni metoda

Behem trenovaci faze algoritmu se vytvori
nékolik rozpoznavacich stromu

Vysledek modelu je ziskan jako modus
vysledku jednotlivych stromu



Support vector machines

Metoda strojoveho uceni - klasifikator

Hleda se nadrovina, ktera v prostoru atributu
rozdeli tréenovaci data do dvou skupin

Rozdélovaci nadrovina je linearni funkci
prostoru atributu



Data mining v programu Rapidminer

&3 //Local Repository/velryby — RapidMiner 5.3.007 @ Pocitac

==
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9% 3 potential problems
Message Fixes Location

/1 Input example set has example weights, but the learner will ignore them.
0 Naive Bayes cannot handle numerical label.
&3 Random Forest cannot handle numerical label.

@ No quick fix available Q Random Forest.training set
(#) Choose among 5 available quick fi... Q Naive Bayes training set
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A @ Neural Net
hidden layers Q Edit List (3)...
() decay
shuffle
normalize
error epsilon 1.0E-5
[C] use local random seed
& Help ~| Comment
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Q Neural Net (RapidMiner Core)
v,
Synopsis
This operator learns a model by
means of a feed-forward neural
network trained by a back
propagation algorithm (multi-layer
perceptron). This operator cannot
handle polynominal attributes. e




Evolutionary algorithms

e pokus o reseni problému s prilis mnoha
priznaky
e nevedlo to k dobrym vysledkum



® rozpoznavani obrazu
e jpeg / mp3
e deep learning



