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LibSVM

* Biblioteca com implementacao atual e bem
otimizada de Support Vector Machine (SVM).

e E escrita originalmente em C e Java, mas possui
versoes em C#, Python, Ruby, Perl, Haskell, Lisp, PHP,
CUDA...

 \ersao atual 3.18.



LibSVM

LibSVM:

— http://www.csie.ntu.edu.tw/~cjlin/libsvm/

GNUPIot:
— http://sourceforge.net/projects/gnuplot/files/gnuplot/4.4.3/gp443win

32.zip/download

Python:
— http://python.org/download/releases/2.7.2/

Exemplos de Datasets:

— http://www.csie.ntu.edu.tw/~cjlin/libsvmtools/datasets/



http://www.csie.ntu.edu.tw/~cjlin/libsvm/
http://sourceforge.net/projects/gnuplot/files/gnuplot/4.4.3/gp443win32.zip/download
http://sourceforge.net/projects/gnuplot/files/gnuplot/4.4.3/gp443win32.zip/download
http://python.org/download/releases/2.7.2/
http://www.csie.ntu.edu.tw/~cjlin/libsvmtools/datasets/

LibSVM

* Instalacao:

— Descompacte: libsvm-3.18.zip e gp443win32.zip

— Instale: python-2.7.2.msi

— Obs: E necessario usar a versdo 2.7 do Python.



LibSVM

e Configuracao:

— Edite o arquivo: libsvm-3.18\tools\easy.py

Substitua a linha 25:
gnuplot_exe = r"c:\tmp\gnuplot\binary\pgnuplot.exe“
Pelo caminho do GNUPlot. Exemplo:

gnuplot_exe =r" C:\gp443win32\gnuplot\binary\ gnuplot.exe“



LibSVM

Execucao:

— Considerando os arquivos train.txt e test.txt como bases
de treinamento e teste, o processo de treinamento e teste
é executado pela seguinte linha de comando:

C:\Python27\python.exe easy.py train.txt test.txt



LibSVM

* Formato do arquivo de treinamento/testes:

(Classe) (Atrib,ID):(Atrib,) (Atrib,ID):(Atrib,) ... (AtribyID):(Atriby)
Exemplo:

81:47 2:100 3:27 4:81 5:57 6:37 7:26
6 1:100 2:100 3:88 4:99 5:49 6:74 7:17
3 1:50 2:84 3:66 4:100 5:75 6:75 7:51
8 1:48 2:96 3:62 4:65 5:88 6:27 7:21

3 2:83 3:29 4:100 5:88 6:95 7:64



LibSVM

* Avaliacao dos Resultados:

— Precisao geral: Valor do accuracy exibido no console.

— Arquivos Gerados:

Train.txt.scale e Test.txt.scale — Contém os dados normalizados.
Train.txt.range e Test.txt.range — Valor minimo e maximo dos atributos.

Train.txt.scale.out — Contém os resultados parciais obtidos com diferentes parametros
durante o treinamento.

Train.txt.scale.png — Grafico com a varia¢ao dos resultados obtidos com diferentes
parametros durante o treinamento.

Test.txt.predict — Resultado da classificacao dos exemplos de teste.
Train.txt.model — Modelo do classificador treinado.



Weka

Ferramenta e biblioteca completa para tarefas de
aprendizado de maquina.

Possui uma grande quantidade de algoritmos de
aprendizado de maquina.

Implementado na linguagem Java.

Vers3o atual: 3.6 _ ,.,' : WEKA

The University
of Waikato



Weka

e Weka:

— http://www.cs.waikato.ac.nz/ml/weka/

 Exemplos de Datasets:
— “C:\Program Files\Weka-3-6\data\”

— http://www.cs.waikato.ac.nz/ml/weka/index datasets.html



http://www.cs.waikato.ac.nz/ml/weka/
http://www.cs.waikato.ac.nz/ml/weka/index_datasets.html

Weka

* Formato do arquivo de treinamento/testes:

Cabecgalho do arquivo:

@relation (DatasetName)
@attribute (AtribName,) (AtribType,)
@attribute (AtribName,) (AtribType,)

@attribute (AtribName,) (AtribType,)
@attribute (Class) {(Class,, Class,, ... Class,)}
@data

(Atrib,), (Atrib,), ..., (Atriby),(Class)



Weka

* Formato do arquivo de treinamento/testes:

Exemplo:

@relation Activity Recognition
@attribute 'valorl' real

@attribute 'valor2' real

@attribute 'valor3' real

@attribute 'class' {0,1,2,3,4,5,6,7,8,9,10}
@data

0.24679,0.210083,0.0873606,0
0.546452,0.811992,0.0163704,1
0.745887,0.114372,0.0957822,3
0.245887,0.214372,0.0857822,0



Brogram  Misualization Tools Help

WEKA

The University
of Waikato

Waikato Environment for Knowledge Analysis
Version 3.6.6

(€} 1999 - 2011

The University of Waikato

Hamiiton, Mew Zealand

Applications

Explorer

Experimenter

KnowledgeFlow

Simple CLI

Weka

* Interface para Testes:

{Preprocess | I

’ Open file... ] [ Open URL...

| [ openos...

] [ Generate...

Filter

Current relation

Relation: Mone
Instances: Mone

Attributes

Attributes: None

Selected attribute

Mame: MNone
Missing: None

Distinct: Mone

Type: None
Unigue: None

- Visualize All

Status
Welcome to the Weka Explorer




Weka

Selecionando uma Base de Treinamento:

Preprocess | Classify | Cluster | Associate | Select attributes | visuaiize |

Open file... |) Open URL... ] [ Open 0B... ] [ Generate. .. Undo

Filter

Current relation Selected attribute

Relation: faceExpressions Mame: rightEyeMaxWidth Type: Mumeric
Instances: 1575 Attributes: 37 Missing: 0 {0%) Distinct: 1575 Unique: 1575 (100%%)

Attributes

Statistic Value
Minimum 5. 266
] [ Ratte Maximum 55,635
Mean 30,703
Mo, Mame StdDev 7.467
1 W rightEyeMaxWidth
[ IrightEyeMaxHeight
[ |rightEyeAngle
ST | s s ) - vt
[ |rightEyeHU1
[ IrightEyeHU2
[ |rightEyeHU3
[ |rightEyeHU4
[ |rightEyeHUS
[ |rightEyeHUs
[ |rightEyeHU7
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[ All ] [ None ] [ Invert
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Weka

e Selecionando um Algoritmo:

| Classify ster I Associate | Select attributes I h'isualize|

Classifier
e
(| Choose [MultilayerPerceptron -L 0.3 -M0.2 -N 500 v 0-50 - 20-H 2 S dasatiers =

Test options Classifier output

Eagl bayes
= |, functions
(D Usetrainingset R »

() Supplied test set

@ Cross-validaton Folds |10 | | e # LibLINEAR

(7 Percentage split T [ 11 | | IR S # Libsvm

[ More options... | e # Logistic
----- # MultlayerPerceptron

MNom)cdass = [ e *

= 1 N | I N o roretat

Result list (right-dick for options)

m

----- # SimpleLogistic
----- # 5MO

----- # KStar |=

Filter... ” Remove filter H Cloze ]




Weka

e Alterando Parametros do Algoritmo:

| Preprocess| Classify | Cluster | Associate | Select attributes I '«'isualize|

Classifier

Choos

Test options
() Use training set
() Supplied test set
@ Cross-validation  Folds |10

() Percentage split % |66

Classifier output

[ More options...

(MNom) class

Result list (right-dick for options)

weka. dassifiers.lazy. IBk
About

K-nearest neighbours classifier.
Capabilities

KM

crossValidate

debug

distance\Weighting

meanSquared
nearestheighbourSearchAlgorithm

windowSize

:False
:False
:No distance weighting

False

LinearMNSearch -4 "weka, core. Euclic

] [ Save...




Weka

Realizando Testes:

Weka Explore;

Preprocess | Classify | Cluster I Assodate I Select attributes I '«'isualize|
Classifier

1Bk -K 5 -W 0 -4 "weka.core.neighboursearch. KDTree -4 "weka.core EudideanDistance -R first-last\" -5 weka.core. neighboursearch. kdtrees, SlidingMidF

Test options Classifier output

() Use training set Root relative sgquared error 20.4803 %

) Supplied test set et Total Number of Instances 533
() Cross~validation ~ Folds |10 === Detailed Accuracy By Class ===
(@) Percentage split % |66

IF Rate FF Rate Precision Recall F-Measure ROC RArea Class
0.563
0.439
0.6833
0.565
a.
a
0
0
a

More options. . .039 0.69 0.563 0.62 911 0

128 0.294 0.439 .352 .T782

051 0.613 0.633 .623

062 0.574 0.565

009 0.932 a.
1} 0
0 a
0 a
1} 0

.514
.403
.375
.568

104 .442 .514
072 .424 .403
.031 .739
0& .599

[= = R R R = R = = = }
[ s T e . R e Y
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Weka

e Analisando os Resultados:

Time taken to build model: 0.07 seconds === Confusion Matrix ===
=== Evaluation on test split === a8 b cd e £ g h <-- classified as
—— Summary === 4012 & 0 0 4 & 1] a=2=0
325 2 3 11111 1| bB=1
Correctly Classified Instances 304 56.8224 % 7 338 1 06 4 1] c=2
Incorrectly Classified Instances 231 43,1776 % 1 7 233 1 8 3 8] d=3
Kappa statiatic 0.50&a7 1 1 5 4355 00 0] e=4
Mean absolute error 0.1275 223 1 1 038 & 3| £=25
Root mean squared error 0.2664 414 4 3 01225 0] g=248&
Eelative zbsolute error 58.2602 % 00 217 2 7 444 h=7
Root relative sguared error 80.4803 3
Total Number of Instances 535

=== Detailed Accuracy By Class ===

TF Rate FF Rate Frecision Recall F-Measure ROC Zrea Class
0.563 0.039 0.89 0.563 0.&82 0.911 ]
0.439 0.12& 0.294 0.439 0.352 0.7a82 1
0.633 0.051 0.813 0.833 0.623 0.885 2
0.565 0.0&62 0.574 0.565 0.569 0.864 3
0.833 0.009 0.932 0.833 0.88 0.994 4
0.514 0.104 0.442 0.514 0.475 0.827 5
0.403 0.a072 0.424 0.403 0.413 0.796 &
0.579 0.031 0.759 0.574 0.857 0.914 7
Weighted Awvg. 0.568 0.0& 0.599 0.568 0.5749 0.874



Weka

* Realizando Experimentos:

Program  Misualization Tools Help

WEKA

The University
of Waikato

Waikato Environment for Knowledge Analysis
Version 3.6.6

(c) 1993 - 2011

The University of Waikato

Hamitton, New Zealand

Applications
Explarer

Experimenter

KnowledgeFlow

Simple CLI

Experiment Configuration Mode:

(@ Simple () Advanced

= |

Save... Mew

Results Destination

'ARFF file = Filename: |C:\Jsers\Edirlei\Desktop'\Results. arff

Experiment Type
'Cross—ualidah'on
Mumber of folds: |10

(@ Classification () Regression

Datasets

Browse...

Iteration Control

MNumber of repetitions: |10
@ Data sets first
() Algorithms first

Algorithms

’ Add new... ] [ Edit selected... l ’ Delete selected

)

l Add new... l [ Edit selected... ] [ Delete selected

[ Use relative paths

C:\Users\Edirlei\Desktop\FacdalEmotionRecognition.arff

IBk K 5 -W 0 -A "weka.core.neighboursearch.KDTree -A \"weka.core Eudidea
MultilayerPerceptron L 0.3 -M0.2 N 500 VO -S0-E20Ha
143 -C0.25-M2

i i |

’ Load options. .. ” Save options...




Weka

Realizando Experimentos:

Setup | Run | Analyse

Log

11:24:34: Started
11:24:51: Finished
11:

24:51: There were 0 errors

Status
Mot running




Weka

Comparando os Resultados dos Experimentos:

Setup | Run | Analyse

Source

Got 100results [ File... ” Database... ” Experiment

Configure test Test output
H

Testing with | Paired T-Tester (correc... Lvailabkle resultsets
) ) (1) lazy.IBk '-K 5§ -W 0 -A \"weka.core.neighboursearch.KDTree -4 \\

Row [ Select

Column [ Select

Comparison field | Percent_correct

Significance |0.05

Sorting (asc.) by ' <default>

Test base [ Select

Displayed Columns [

Show std. deviations

Qutput Format

Perform test

Result list
11:25:48 - Available resultsets




