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@ Zzakiadni princip
@ Support Vector Machine
@ Support Vector Regression
@ Neural Networks

e Pokrocilé aplikace
@ Priklady pouziti
@ Dalsi vylepseni
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Zékladni princip Support Vector Machine
Support Vector Regression
Neural Networks

Zakladni pojmy

@ Spatné podminény problém
@ Klasifikace vs. regrese

@ Overfitting

e Crossvalidation
e Soft margins
e Bayesovsky pristup

o(1#]C) — PFIC)R()
p(C)
@ Supervised/unsupervised learning
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Zékladni princip Support Vector Machine
Support Vector Regression
Neural Networks

Overfitting - Crossvalidation - Soft margins

Decision boundary Decision boundary
.
%
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Zékladni princip Support Vector Machine
Support Vector Regression
Neural Networks

Outline

@ Zzakiadni princip
@ Support Vector Machine
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Zékladni princip Support Vector Machine
Support Vector Regression
Neural Networks

SVM - Support Vector Machine

Princip
@ Nejlepsi nadplocha oddélujici dvé
skupiny dat
@ Maximalizace okraje y=0

@ Linearné separabilni v
transformovaném prostoru .

@ Sparse kernel method
Parametry:

@ C - penalizace ,vzdélenych pozorovani“
(outliers)

@ sigma - oCekavana blizkost mnozin ) A
\/ D

rmrgi;\

Zdroj [1]

@ Volba jadra
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Zékladni princip Support Vector Machine
Support Vector Regression
Neural Networks

SVM - Support Vector Machine

Vyhody

@ Jednoduchy princip
@ Rychla klasifikace
@ MnozZstvi opensource algoritmu na internetu

Nevyhody

@ Pomalejsi ucici ¢ast

@ Slozitost roste s N3 (az N?)
@ Nelze urcit pravdépodobnost spravné klasifikace
@ Pouze dvé skupiny dat

@ Slozitost klasifikace obecné ~ N %
y(X) = N antok(%, %) + b 2
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Zékladni princip Support Vector Machine
Support Vector Regression
Neural Networks

SVM - Support Vector Machine

Nelinearné separovana data - oddélené ,plochou”

E'3
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=

Zdroj [1] %
V 7

Michal Odstrcil Machine Learning



Zékladni princip Support Vector Machine
Support Vector Regression
Neural Networks

Outline

@ Zzakiadni princip

@ Support Vector Regression
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Zékladni princip Support Vector Machine
Support Vector Regression
Neural Networks

SVR - Support Vector Regression

Regrese dat zalozena na SVM

Princip:
@ Nalezeni nepfiméjSiho epsilon-pasu
aproximujiciho data
Parametry:
@ epsilon - odpovida rozptylu dat S (N z
@ sigma - velikost oCekavanych objektu Zdroj [1]
@ C - penalizace ,vzdalenych pozorovani*
A,

(outliers)




Zékladni princip Support Vector Machine
Support Vector Regression
Neural Networks

SVR - Support Vector Regression

Vyhody

@ Neparametricka metoda regrese

@ Pomérné odolné vuci ,vzdalenym pozorovanim*
@ Body uvnitf e-pasu neovliviuji regresi
@ Sparse kernel - pomérné rychly vypocet predpoveédi

Nevyhody

@ Slozitost Ulohy roste s N3
@ Preferuje pouze pfimost
%




Zékladni princip Support Vector Machine
Support Vector Regression
Neural Networks

Outline

@ Zzakiadni princip

@ Neural Networks
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Zékladni princip Support Vector Machine
Support Vector Regression
Neural Networks

NN - Neural Networks

Princip (obrazek)
@ ,Vicevrstvy perceptron” hidden units

@ Hleda se pevny pocet parametru
Parametry: :
v s o . v 4 i : * outputs

@ Kazda vrstva rizné mnozstvi : :
parametrd -

@ Volba transformacni funkce pro
kazdou vrstvu

D
Yi(X, W) = Z wh (S wilx + w
i

Zdroj [1]
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Zékladni princip Support Vector Machine
Support Vector Regression
Neural Networks

NN - Neural Networks

@ Siroké moznosti vyuziti

@ Rychlejsi vyhodnoceni dat proti SVM
@ Slozitost klasifikace nezavisi na N

@ MozZnost algoritmus ,zadratovat”

Nevyhody

@ NN neni konvexni funkci svych parametrd
Existuji lokalni minima

@ Reseni se hleda iteragné
@ Pevny pocet parametrd é}n
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Zékladni princip Support Vector Machine
Support Vector Regression
Neural Networks

NN - Neural Networks

A
(c) (d)
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Priklady pouziti

Pokrocilé aplikace Dal&f vylepent

Outline

e Pokrocilé aplikace
@ Priklady pouziti
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Priklady pouziti

Pokrocilé aplikace Dal&f vylepent

SVR - Scaling laws

@ Scaling law: y =[] x{"

@ Zlogaritmované: log(y) = > ajlog(x;)
@ Plocha v transformovaném prostoru

@ Hledani pomoci SVR a linearniho jadra
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Priklady pouziti
Dalsi vylepseni

Pokrocilé aplikace

SVR - Detekce zmény dat

SVR hleda nejrovnéjsi feseni
— Support vectors budou body
zmeény

Vyuziti:
@ Detekce piku (ELMy)
@ Detekce hran, skokU

09.277-11c
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Priklady pouziti

Pokrocilé aplikace Dal&f vylepent

Ostatni metody

Jednoduché metody:
@ Parzenovo okno - histogram, pomalé& predikce
@ k-NN, pomala predikce
@ k-mean - k skupin, urCeni téziste
Dalsi metody z TOP10:
@ Pagerank
@ CART - stromy
@ Genetické algoritmy
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Priklady pouziti

Pokrocilé aplikace DalZiivylepgen

Outline

e Pokrocilé aplikace

@ Dalsi vylepseni
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Priklady pouziti

Pokrocilé aplikace DalZiivylepgen

Preprocessing

Vyuziti:
@ Vycisténi dat od Sumu
@ Komprese dat => niz$i naro¢nost na zpracovani
@ Normalizace dat
@ Zvyrazneéni jevu (skoky, rizné profily)
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Priklady pouziti

Pokrocilé aplikace DalZi vylepgent

Wavelet transformace

Wavelet transformace
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Priklady pouziti

Pokrocilé aplikace DalZiivylepgen

Prakticka ukazka

Open source knihovna LIBSVM

Piikaz:

easy.py [zdrojova data] [testovana data]
Format dat:

Y] 1:xM1 2:qx@7 ..
0 1:0 2:400 3:400 410 5: 6:3.44
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@ Zakladni ucici se algoritmy jsou SVM a NN
@ Velmi Siroké vyuziti pro data mining
@ Po ucici se fazi jsou algoritmy velmi rychlé
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Ptiloha Dalsi informace

Dalsi informace |

¥ C.M.Bishop
Pattern Recongnition and Machine Learning

¥ V.Vapnik
The Nature of Statistical Learning Theory
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