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GEOPROCESSAMENTO

APOSTILA DA AULA PRATICA DO SOFTWARE DE
MINERACAO DE DADOS WEKA

EXPORTACAO DOS DADOS PELO ARCGIS

E
CRIANDO UMA IMAGEM BRUTA NO FORMATO PGM NO
GIMP
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1. Gerando imagens no formato PGM e PNM no GIMP

1.1. Imagens em escala de cinza — 256 tons

Arquivo  Editar  Exibir  Inseri  Formatar  Ajuda

C==E &G #4
P2 — tipo de arquivo salvo pa
# — comentario salvo pelo Gimp # CREATOR: GIMP PNM Filter Version 1.1
2 2 — Altura e largura em pixels 2z
255 — Valor M4aximo. 255

79 255

51 [191

Matriz com os valores dos pixels

Para obter ajuda, pressione F1

Imagem criada no GIMP
B a.pgm-1.0 (tons de cinza, 1 camada) 2x2 - GIMP l__|[ﬁ|fg|
frguive  Edikar  SelecSo  Misualizar  Imagem  Camada Cores  Ferramentas  Filtros  Janelas  Ajuda
B _|s |4 = |2 [t | |t 2 E |+ - 5 |
2 : : %
S
1
a7 i
1
1
|
1_ 1
1
I
- . A __ _ 1
Z
el
- v
L 2
g, -1 i P " 44503 Vi f Clique para pintar (tente shift para uma linha reta, Ctrl para escolber uma cor)
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1.2. Imagens em RGB - 256 tons

Arquiva  Editar Exibir  Inserir  Formatar  Ajuda

P3 — tipo de arquivo salvo (RGB)
# — comentario salvo pelo Gimp
2 2 — Altura e largura em pixels
255 — Valor Méaximo.

Matriz com os valores dos pixels
agora cada grupo de 3 valores
formam 1 pixel
Ex.:227R-39G-39B

Imagem criada no GIMP

DzE &k #M

B o B

FP3
# CREATOR: GIMNP PMM Filter Version 1.1
2 2

£55
227 39 39 255 255 Z55
39 = 227 121 191 121

IPara obter ajuda, pressione F1

Ia.pnm-1.ﬂ (RGB, 1 camada) 2x2 - GIMP

EBX

frguive  Editar  SelecSo  Misualizar  Imagem  Camada Cores  Ferramentas  Filtros  Janelas  Ajuda
M _|Is 4 [ |2 [ o L 2 Py * & 2 |
2 A
1
al " i

1

1
| |
1 I

1

I
- S ____ 1
z
I

v

1% B
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2. Gerando os dados no ArcGis

Existe duas maneiras de se executar a retirada dos valores dos pontos em cada
imagem.

2.1. Extract Values to Point

E encontrada no Arctoolbox na parte Spatial Analyst Tools = Extraction =
Extract Values to Points. Veja a imagem abaixo.

=
=
Input point Features
IRegiDnaI'l,bancos LI g
Input rasker
ISocinEcnnnmicn\,TotRensal.I:iF ;I ﬂ

Output point features
I \Dayan UFMGYMESTRADO  Geoprocessamento - Urbanismo! Trabalho_weka\Dados\Gis\Extract_bancos1.shp ﬁl

[ Interpolate values at the point locations

[~ &ppend all the input raster attributes to the output point features

w
1 | »

0k Cancel Ervaronments. .. Show Help >3 I

Figura 1 - Tela de execu¢io da extracido
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RI=TEY
CEP | DATA INICI | PORTE DA E_| CHAE DESCRI_O RASTERVALU -
b [ 30170041 [Tidr1952 Empresa Hormal 5912 |BANCO DE INVESTIMENTO FOMENTO E DESERYOLYIMENTO 7
31015030 [1/51934 Micro Empresa | 5433600 |BANCOS DE DESENVOLYIMENTG 3
30112010 (221211898 |Empresa Mormal | 6433600 [BANCOS DE DESEMYOLYIMENTD 2
30160041 |26/5/2003 Empresa Normal | 5422100 [BANCOS MULTIPLOS, COM CARTEIRAS COMERCIAL 5
30160814 (211011855 |Empresa Normal | 5432500 |BANCOS DE INVESTIMENTO 5
30130001 [11/91933 Empresa Narmal 5911 |BANCO COMERTIAL E CAMA ECONOMICA 3
30160030 (3551943 Empresa Hormal 5311 |BANCO COMERTIAL E CALXA ECONOMICA 3
30160000 [22/3A1 573 Empresa Normal | 6432500 |BANCOS DE INVESTIMENTO 3
30140131 |25/91 954 Empresa Hormal 5911 |BANCO COMERTIAL E CALXA ECONOMICA 1
30160904 (9591 965 Emiaresa hormal 5911 |BANCO COMERTIAL E CAIA ECONOMICA 2
31615310 |7/4/2000 Empresa Normal 5911 |BANCO COMERTIAL E CALXA ECONOMICA 1
30000 |<hull= Empresa hormal 5911 |BANCO COMERTIAL E CALXA ECONOMICA 1
30130001 [26/91 953 Empresa Narmal 5911 |BANCO COMERTIAL E CAMA ECONOMICA 1
30000 |<hull= Empresa hormal 5312 |[BANCO DE INVESTIMENTO FOMENTO E DESERYOLYIMENTO -9938
30000 |=Mull= Empresa Narmal 5911 |BANCO COMERTIAL E CAMS ECONOMICA -9939
30000 |<hull= Empresa Hormal 5911 |BANCO COMERTIAL E CALXA ECONOMICA 1
30160905 [26/91 953 Empresa Harmal 5911 |BANCO COMERTIAL E CANA ECONOMICA 5
30130913 |=Mull= Empresa Normal 5911 |BANCO COMERTIAL E CALXA ECONOMICA 4
31270010 [15/8M 878 Emgaresa ormal 5911 |BANCO COMERTIAL E CALMA ECONOMICA 1
30130000 2541358 Empresa Narmal 5911 |BANCO COMERTIAL E CAMS ECONOMICA 3
31015000 |[5/81 952 Empresa Hormal 5911 |BANCO COMERTIAL E CALXA ECONOMICA 4
30710010 [11/6M 879 Empresa Narmal 5911 |BANCO COMERTIAL E CAMS ECONOMICA 3
30000 [5i111991 Empresa Hormal 5311 |BANCO COMERTIAL E CALXA ECONOMICA -9938
30160010 [30/41 397 Empresa Narmal 5911 |BANCO COMERTIAL E CAMA ECONOMICA 3
31710000 |=Null= Empresa Normal | 5422100 |BANCOS MULTIPLOS, COM CARTEIRA COMERCIAL B
30160912 |=hlull= Empresa Mormal 5911 |BANCO COMERTIAL E CALA ECONOMICA 3
31015030 |23/51 939 Empresa Normal 5911 |BANCO COMERTIAL E CALXA ECONOMICA 3
30160010 [2311/2000  |Empresa Mormal | 5421200 |BANCOS COMERCIAIS 2
30450250 |7/11/2001 Empresa Narmal 5911 |BANCO COMERTIAL E CAMS ECONOMICA 3
30130817 (95572004 Empresa Normal | 5422100 [BANCOS MULTIPLOS, COM CARTEIRA COMERCIAL 5
30180160 |24/4/2000 Empresa Normal 5911 |BANCO COMERTIAL E CAMA ECONOMICA 1
31310250 |564/2001 Empresa Normal | 5422100 [BANCOS MULTIPLOS, COM CARTEIRA COMERCIAL 7
30130008 [11/2/2000 Empresa Normal | 5422100 [BANCOS MULTIPLOS, COM CARTEIRA COMERCIAL 1 =
Kl I» I_I
Record: ﬂjl 1 jﬂ Show: W Selected | Records (0 out of 386 Selected) Opkions = |
Figura 2 - Tabela de atributos do shape de saida da execucio
2.1.1.Vantagens

Como saida para esta ferramenta ¢ criado um Shape com uma nova coluna onde
encontramos os valores encontrados na imagem para os pontos dados, alem de todas as
informacdes presentes no shape de pontos informados inicalmente.

2.1.2. Desvantagens
E necessério executar esta tarefa para cada imagem.

2.2.

Sample. Veja a imagem abaixo.

Sample
E encontrada no Arctoolbox na parte Spatial Analyst Tools = Extraction =




Pratica sobre Heuristica e Mineracao de Dados

Dayan Magalhaes Castro, Orientacio Ana Clara M. Moura
Pégina 6 de 13

* Sample P [=] E3
Y I

7

Input rasters

<7 Regional\Bairros, tif

£ InfraEstrukuralQtIery tif

£ InfFraEstruturahitCom, kiF

& InfraEstrukuraltInd, bif

&7 SocinEconomicol TotRensal, b
£ SocioEconomico’ IDHMedio, kF
£ SocinEconomicolIndigencia. tif
£7 SocioEconomicalPobreza. kif
&7 SocinEconomicol TxCresc, bif

Input location rasker or poink Features

IRegiu:unal'l,l:entrnSaudEJ:uDint
Qukput table

I Zi\DadostImagensisample_wekaZ

Resampling technique {optional)

3

| NEAREST

L8].4

Zancel

Environments. ., | Show Help = |

=l o

Figura 3 - Tela de execucio do Sample

il

I MASK X Y Z Z 72C1 ZZFC? | ZZF2C3 | Z 7 F2C4 | Z 72 72C5 | Z FZ F2C6 | Z Z 7Z2CT | Z 7 72C8 | Z Z 72C9

3 1 0| B09710,739253 | 77OB167 192747 88 2554 77 a1 E 93 100 7a -1

2 1| B13663 326401 7798237 327022 116 ik 589 =] 3 89 B4 44 a

3 2| B11696 536R46 7794953 9388 256 7924 4049 336 2 = 100 80 o

4 3| B11029222625| 7F796779,796623 110 18913 9390 531 5 93 100 7a -1

5 4| 611029222625 | 7796779796623 110 18913 9390 a3 a 93 100 73 -1

B 5| EB11085/187468 | 7797241 529295 110 18913 9390 531 3 93 100 7a -1

7 E E11254 34512 | 7797086 953694 110 18913 9390 531 3 93 100 7a -1

g ¥ B11107 010705 | F7SF073 212257 110 18913 9390 231 3 93 100 Fi) -1

a 5| 611406595555 | 7795205 696022 256 7924 4049 336 =] 94 100 50 a

10 9| 611405700407 | 77597110,661003 110 18913 9390 a3 2 93 100 7a -1

11 10| EO0S5804 399662 |  7810006,751281 205 1639 173 14 3 78 51 38 a

12 11| B10054 547325 780738910529 196 106 9 14 1 87 a1 30 o

13 B10930,120117 | 7797508,191754 110 15913 9390 531 1 93 100 Fi) -1

12
Record: 14 JI 1 jﬂ Show:m Selected

Recards (0 out of 13 Selected)

Options -~ |

Figura 4 - Resultado da execu¢do do Sample

2.2.1.Vantagens

A analise ¢ feita em mais de um raster por vez. Agilizando o processamento das
informagdes.

2.2.2. Desvantagens

Perdem-se as informacgdes contidas no shape de pontos, pois a saida € uma tabela
contendo o X e 0 Y de cada ponto e os respectivos valores obtidos nas imagens.
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3. Abrindo os dados no Weka

Tela inicial do Weka:

= Weka GUI Chooser

Program  Wisualization Tools Help

WEKA

The University
of Waikato
L

Wi zikato Enviranment for Knowledge Analysis EnowledgeFlow
Version 3.6.1
(] 1994 - 2009
The University af W ailkato Simple CLI
Harnilkon, Mew Zealand

3.1. Abrindo arquivo de banco de dados

=1olx|

[ster | Assariate || Select attibutes | Wisualies |

Open file... en URL. .. | Open DE.. . | Generate. .. | Undo | Edit,.. | SaWE, .. |

Choose INone | Apply |
iCurrent relation ~Selected attribute
Relation: Mone Mame: Mone Type: MNone
Instances: Mone Attributes: hone Missing: Mone Distinck: Mone Unique: Mone
fktributes
&l Ione IniEtt Patbern

LI yisualize Al |

Remoyve

Status
’7Welcome to the Weka Explorer Log ‘W- =0
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> Weka Explorer )

Preprocess |Classify | Glister: | fEsariahe | Select attributes | Visualize |

=10]x]

Open fil... Ao |
Lookin: |<e ARQUIVOS (D: hd S
~Filker I"' Q) (b2 2| s =
Chaose INone |5 autorun,inf [ M5O Cache 1) Virkual Machines —l Apply |
—Current relation—— D¢ G MULTIMICIA
: @ CD_GUARLULHOS a Programas
Relation: None Mone
Instances: Mone ) Dayan [ Programas Campo Mone
T [5) Developer (3 Projects
1) eclipse [C5) Projeto_Meridata
Al =) eclipss_PHP ) PROJETOS
= |3 EMULADOR_HP49G |5 RECYCLER
|C7) GeoGraphix G- Reflex_Projects
()10 [C5) Seisvisn
|5 ID5_DADOS.MIS ‘d Sw_Pracessamento
(5 LEWANTAMENTOS [C3) System Yolume Information
| Linus [ Temp
1) Mission [£3) temp_adutara2 Visualize All |
File name: I Cpen |
Files of kype: - Cancel |
o
Arff data files (*,arfF.gz)
4.5 data Files {*.names)
4.5 data files (*.data)
(CSY data files (*.csv)
il libswmn data files ¢* libsvm)
svmi light data files (*.dat)
1y serialized instancesddbsi)

Skatus
’VWelcome to the Weka Explorer

Log #, x0

3.2. Selecionando o classificador a ser usado
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7= Weka Explorer -3l x|
| sterl nssociatel Seleck attributesl Visualizel
I e Cpen URL. .. | Cpen DB, .. | Generate.. . Unda Edit... | Save... |
~Filker
Choose INone | Apply |
iCurrent relation ~Selected attribute
Relation: Weka_Completo_banca Mame: Tipo Tvpe: Mominal
Instances: 498 Attribukes: 9 Missing: 0 (0%:) Distinct: 2 Unigue: 0 {0%:)
rAttributes Mo, Label Count
1|POSTD 132
all | Hone | Irvert | Pattern | 2| BanNCo 65
Mo, Mame
2" [renda
3| |Servico
4" |cam
5 [ind o
Class: TxCresc (Mum - Wisualize Al
6 [IDHMedin I { ) —I
7 [ [Indigencia
8| |Pabreza
9 TuiCresc
132
Remaove

Status
’70K Log W %0

ST=IEY

Preprocess  Classify | Clusterl nssociatel Select attributesl Visualizel

Classifier

~Test option —Classifier oukput

™ Use training set

" Supplied test set Seb,

% Cross-walidation  Falds IlD
" Percentage split % |66

Maore options. .. |

(Mum) TxCresc - |

Skark Stop |

~Result list {right-click for options)

Status
’70K Log W %0
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<= Weka Explorer

Freprocess  Classify | Clusterl Associatel Select attrihutesl \n'isualizel

=10l x|

~Classifier

) weka
I E@ classifiers
7 EHC) bayes

B Functions

- % JythonClassifier
w3 lazy

H-[5) meta

-3 mi

H-([5) misc

t-5) rules

t-[7) trees

s e e O e O B

Filker. .. Remove filker |

Close |

t oukpuk

Skatus
’7 QK

‘= Weka Explorer

Preprocess  Classify | Clusterl Associatel Select attrihutesl \-'isualizel

Classifier

Choose INaiveBayes

~Test options
™ Use kraining set

" Supplied test sek Sek,,

(* Cross-validation  Folds IlD
o I66

More options. ..

" Percentage split

{Mom) Tipo
(Murn) renda
(M) Servico
(Murn) com
(M) Ind

(Murn) IDHMedio
mj Indigencia

—Classifier autput

Status
’V aK

Log

-
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3.3. Executando o processo

LI

Preprocess  Classify | Clusterl nssociatel Select attributesl Visualizel

- Classifier
| Choose "E_INaiveBayes |
~Test option ~Classifier output
® el et Correctly Classified Instances 459 94.1767 % [ |
" Supplied test set Sef.. | Incorrectly Classified Instances 29 5.8233 %
Kappa statistic 0.5575
{* C -walidati Fuold IlD
2 s valdation e Mean absolute error 0.0653
" Percentage split Yo |66 Root mean sgquared error 0.2275
) Felatiwve absolute error 16.7455 %
Maore optians. ..
Root relatiwe soguared error 51.5418 %
Total Humber of Instances 495

=== Detailed Accuracy By Claszs ===

=
|

Stop
~click for options) ————— TP Rate FP Rate Precision Recall F-HMeasure ROC 4rea
0.97 0. 068 0.837 0.97 0.595 0.931
0.932 0.03 0.935 0.932 0.959 0.991
Weighted Avg. 0.94z 0.04 0.943 0.94z 0.943 0.991

=== Confusion Matrix ===

a b <-- classified as
1238 4| a = POSTO
25 341 | b = BANCO

1| | »

Status
’70K Log ‘w. %0
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3.4. Visualizando os resultados

eka Explorer i ] ]
Preprocess  Classify | Clusterl Associatel Select g |utes| Visualizel
Classifier N —
Choose gINaweBayes |
~Test options ~Classifier oukput
€ Use training set Correctly Classified Instances 463 94.1767 % 2l
" Supplied test set Set,., | Incorrectly Classified Instances 29 5.8233 %
o Kappa statistic 0.8578
i+ Cross-validation  Folds IID Mean absolute srror 0. 0653
" Percentage split O L Root mean sgquared error 0.2275
X Relatiwve absolute error 16.7455 %
Mare options. ..
Root relative sdquared error 51.5418 %
Total Number of Instancesz 495

=== Detailed Accuracy By Class ===

{Mom) Tipo Ll
|

Start Stop
~Result list {right-click for options)——— TP Rate FP Rate Precision  PRecall F-Measure ROC Area
0.987 0.068 0.837 0.97 0.5898 0.991
0.832 0.03 0.9588 0.983z 0.859 0.991
Weighted Awg. 0.594z 0.04 0.945 0.594z 0.943 0.991

=== Confusion Matrix ===

a b <-- classzified as
128 4 | a = POSTO
25 341 | b = BANCO

1| | »

Skatu:
’70'( ‘ Log w x0

ST=I

Preprocessl CIassiFyI Clusterl Associatel Seleck attributes  Visualize I

Plot Matrix Tipo renda Servico com Ind IDHMedio

TxCresc

Pobreza

il H H . B b I

FlotSize: [100] : |
|

PointSize: [1] J Update |
Jitker: | |

| Select Attribukes |
ICoIour: TwCresc (Mum) j SubSample % : | 100

Class Colour

“w

T T 1
-z 5 1z

~Skatus

oK Log w x0
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=0l x|

Weka Explorer: Yisualizing Weka_Completo_banco

W1 TwCresc (Mum)
LI Select Instance

L«

IColour: TxCresc (Mum)

Reset Clear Cpen Save | Ttter J
~Plat: Weka_Completo_banco
1z T £ e
x Bahy ! I
| 45K I .
| 2
B .
: R
H 3, =
f gl |
——c - IR
. H R N R :
4
£
- w * 4
H e
Y e s HH s
HERR K OX EX * S 4 S
_2 .
u] o456, 5 18913
)5
Class colour
T T 1
=& L 1z




