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Limite
de tamanho
Geoespacial

“Project Files No limit on size of .rvc files. No limit on number of objects in a file.

Rasters 314,368 totals cells, maximum dimension of 1024.
Examples: 1024 x 307, 614 x 512, 307 x 1024.

Vectors 500 polygons, 1500 lines, 1500 points, 1500 labels. (no limit on nodes)
CADs 500 elements, 5 blocks

TINs 1500 nodes

Databases 10 tables, 1500 records per table”

Copiar e colar: ceet5s834h8rn5xwp6kk9kdp8
Email: dfsilva@esalg.usp.br



Como mensurar o verde urbano com imagens?

Usando classificacdo automatica supervisionada.
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Display Edit Process | Support Toolbars Help
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GeoFornula,, .

Surface Hodeling...
Raster Extract...
Yector
CAD
TIH

Database

Hosaic...

Hyperspectral, ..
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Convert Filter
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Progressive Transformation,,.
Decorrelation, ..

Convert Color...
Color Herge...
Hatch Contrast...

Harnonic Series...

Deve-se
desmembrar
a Imagem
composta em
trés bandas
RGB.
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Processz Support Toolbars Help Input

Types: Single ~ | Select Raster(s}...
Raster:

Output

Tuype RGB Separate —
- Color Balance

-

I Create Pyranid Tiers

Conpression: Hone = I
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Display Ed Process Suppor Toolbars Help

Type: Single — | Select Raster(s}...

RGE Separate
" HIS
HBS

H5Y (Hunsell}

Output
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4

I Create Pyranid Tiers

Conpression: Hone - I
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Display Edit Process Support Toolbars Help

Type: Single I Select Raster{sl}...
Raster:
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B
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Display Edit Process Support Toolbars Help

Type: Single I Select Raster(s}...

Raster: P 280 - CIRLITE.tif / pirad_28

Composite d=bit
Conposite 8=bit
Conposite 16=bit
Conposite 24-bit
Type: RGB Separate

HBS

H5Y {Hunsell}
CHY

CHYK

I Create Pyranid Tiers

Conpression: Hone — I

-
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= THTnips 6.9 {THTlite license} MmEl | | =Raster Color Conversions

Display Edit Process Support Toolbars Help

Type: Single — I Select Raster{s) I

Raster:

=S5elect Ob jects

Look in: dfsilva,FLORESTA — I

Path: C:\Documents and Settingshdfsilva FLORESTA Red
Space free: 6,17 GB

<Hone Selected>
[T}Henu Iniciar

[T}Heus docunentos
[T}novosfrtigos
[T}Piracicaba Fainas
[T} Senhas
[T}Silvicultura_Urbana

Green

<Hone Selected>

Blue
<Hone Selected>

Db jects of Type: Raster — I
AI"'* —I Shou l]uer‘uieu

Cancel I
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Display Edit Process Support Toolbars Help

Type: Single I Select Raster(s}...

Raster: 2B0 - CIRLITE.tif / pirad_28

=Select Objects ]

Select output rasters:

Look in: Aulabeo,rvc - F:J,L, F_,

Path: z2us docunentos“Pos-USPAAula geopro wvideo“AulaGeo.rvc Red Y
Space free: 6.17 GB E C:vDocuments and Setti

Ob jectz of Type: Raster — I
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= THThnips 6.9 {(THTlite license)

BMmE] | |=Raster Color Conversions

Display Edit Process Support Toolbars Help

Type: Single I Select Raster(s}...

Raster: 2B0 - CIRLITE.tif / pirad_28

=Select Objects

Select output rasters:

Look in: Aula geopro video — F:_J,L, F_, gl | Selections |Previeu |

Path? a,FLORESTAAHeus docunentos‘\Pos-USP\Aula geopro video Red
Space free: 6.16 GB <Hone Selected)

Aula Ana Haria

[ AulaGeo.rve Green
= ESHLI' PR S R T FUMann Colank dy
= New Project File _ [ x|
Eﬂ Howval
E‘ pira¢ Nane:
EI i Description:

Efl pira:
EF] pira:
: [Zancel Help I

Db jectz of lype: Kaster — |
AI |3 Shou l]ueruieu

Cancel I

=




%4 TNTmips - MicroImages X Server

= THTnips 6.9 {THTlite license} MmE | |=Raster Color Conversions

Display Edit Process Support Toolbars Help

Type: Single — I Select Raster{s) I

Raster:

Type: RGE Separate — I

-l Color Balance
B

F Create Pyranid Tiers

Conpression: Hone - I
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Raster Extract,..
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TIH
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Photogranmetric Hodeling...
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phee 0 S iEilter
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= THTnips 6.9

Display E

{THTlite licensel

Process

Support Toolbars

Help

ERutonatic Classification

File Yiew

IRasters...

Hask...

Uze Hask For: dJ Analysis _J Output
Sample for Analysis: Lines:l Eolunns:l 1
Input Redistribution: Hornalize .JI

Hethod: TSODATA Classification .JI

Paraneters

Hunber of Classes;

Haxinun Iterations:

Haxinun Standard Deviation:l 4, 5001
Hininun Distance to Eonhine:l 3. 2000
Hininun Cluster Eells:l

Hininun Distance for Chaining:

=
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Display Ed [SEEES SRS

Select input raster ob_jects:
Look in: Aulabeo,rvc — F:JI[{_I ﬁlm
Path: zus docunentos\Pos-USP%\Aula geopro video“Aulaleo.rvc ™ Blue

Blue raster frc
Space free: 6.16 GB Green Green raster fr

Blue raster fron pirad_280 Red raster fron
Green raster from pirad_2i
Red raster from pirad_2

Selections | Preview

Db jectz of Type: Razter —
A’ i’i’:l:l Showu l]ueruieu
I Cancel I

Paraneters
Hunber of Classes: 10

Haxinun Iterations: 10

Haxinun Standard I]eviatil:ln: 4, 5000

Hininun Distance to Conbine: 3.

Hininun Cluster Eells: 30
Hininun Distance for Chaining: B
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Display E Processz Support Toolbars Help

= Rutonatic Classification
File Yiew

Rasters...

AulaGeo / Blue
AulaGeo / Green
AulaGeo / Red

Hask...
Uze Hask For: dJ Analysis _J Output

Sample for Analysis: Lines:l Eolunns:l 1
Input Redistribution: Hornalize .JI

Hethod: TSODATA Classification .JI

Paraneters

Hunber of Classes;

Haxinun Iterations:

Haxinun Standard Deviation:l 4, 5001
Hininun Distance to Eonhine:l 3. 2000
Hininun Cluster Eells:l

Hininun Distance for Chaining:
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Dizplay Edit Process Support Toolbarz Help

ElAutonatic Classification
File Yiew

Rasters,, .

AulaGeo / Blue
Aulabeo / Green
AulaGeo / Red

Uze Hasl S5inple One-Pass Clustering

Sanple 1I< Heans

Fuzzy C Heans

Input R«

Hininun Distribution HAngle
Hethod: ISODATA Classification

Self Organization

Adaptive Resonance

Hininun Distance to Hean
Paranett winun LikeLihood
Stepuwise Linear
Suits’ Haxinun Relative
Back Propagation

t Hahalanobis

Hininun Cluster Cells:
Hinimnun Distance for Chaining: i
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Dizplay Edit Process Support Toolbarz Help

ElAutonatic Classification
File Yiew

Rasters,, .

AulaGeo / Blue
Aulabeo / Green
AulaGeo / Red

Hask...
Use Hask For: J Analysis _J Output

Input Redistribu

Paraneters
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= Training Set Yiew

Yiew Tool LegendY¥iew Options Layer

B0l -2 SlRI@S Sz @ b E-H G

= Training Set Editor

File Yiew Tag

= I 0 Selected:
Trained: I 0 Desired:

Elenent Type: Hone — I
Class: A1l Sane - I
Yalue: I—

Zoon: IT Scale: I— I— I—
%
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= Training Set Yiew

Yiew Tool Legend¥iew Optionsz Layer

@l - Sleiel/ A MEIE 0]

= Training Set Editor

File | ¥iew Tag Help I
Training Set F Hew £ %
Class - =|—|

Hask

Close

Source, .. l
Elenent Type: Hone — prlg

Class: All Sane - I
Yalue: I

| -
Zom\: 1.0 Scale: I I
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= Training %Set Yiew

Yiew Tgo Legend¥iew Options Layer

2 M2l oy B b EE 2 O @
Ellyl & Quick-Add...

Add from GeoCatalog...

Raster

Surface

Yector

CAD

TIN

shape = Training Set Editor
Database Pinnap...
Hap Grid... LleiiTee
Region
SHL...

GeoFornula

Elenent Type: Hone — I
Class: A1l Sane .JI
‘-’alue:l—

— =
ZDDH: 1.0 50&18: 2367 E24IZI.5(I‘I" 322,.50X n 24'].501’ 322,504 n
Tine to draw: 1 Second I
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= Training Set Yiew

Yiew Tool Legend¥iew Optionsz Layer

8]0 -4 Ol2lee|) @ A|ElH - d

By E? TRAIN[A

= Training Set Editor

File VYiew Tag

Class .»: 1] Selected: 1]
= Select Ob jects

Select objects to display:

Look in: Aulabeo.rvc I _'I !I!I!I -“-'_)I Selections |Preuieu I
Path: zuz docunentos‘\Pos—USP%Aula geopro video“AulaGeo.rvc .Blue
Space free: 6,16 GB

.Blue Blue raster fron pirad_280___CIR
.Ereen Green raster fron pirad_28

¥ Red

Blue raster frc

Green Green raster fr

Red raster from pirad_280

Ob jects of Type: Selectable — I
ok % ﬁ il ﬂ Show l]uervieu

0K I Cancel I

-— e - —————

P B

ZDDH: 1.0 Scale: 2367 EE‘!I].SI]‘I" 322,.50X n 24':'.5l:l‘|' 322,504 n
Tine to draw: 1 Second

=& X
1w 3
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= Training Set Yiew

Yiew Tool Legend¥iew Optionsz Layer

8]0 -4 Ol2lee|) @ A|ElH - d

By E? TRAIN[A

= Training Set Editor

File VYiew Tag

Class .»: 1] Selected: 1]
= Select Ob jects

Select objects to display:

Look in: Aulabeo.rvc I _'I !I!I!I -“-'_)I Selections |Preuieu I

Path: zuz docunentos‘\Pos—USP%Aula geopro video“AulaGeo.rvc .Blue Bluetrasterfic
Space free: 6,16 GB

.Green Green raster fr
.Blue Blue raster fron pirad_280___CIR .REd Red raster fro
. Green

Green raster fron pirad_28
.Red Red raster from pirad_280

Ob jects of Type: Selectable — I
ok % J il Show l]uervieu
I 0K Eancel

-— e e —————————

P B
Zoon: I 1,0 Scale: I 2367 E 24'].5']\" 322,50 n 24':'.5':“" 322,504 n

Tine to draw: 1 Second

=& X
1w 3
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= Training Set Yiew

Inport

Elenent Type: Hone — I
Class: All Sane I '
‘-’alue:l— -

H— -
Zoon: I 1,0 Scale: I 2367 ,—i’n 33.']31" 271,555 n 33.037 271,555 n

Tine to draw: 1 Second I
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= Training Set Yiew

Elenent Type: Hone — I
Class: A1l Sane = I ‘
‘Jalue:l— .

F— i
Zoon: 1.0 Scale: 2367 Eaduju\" 322,50X n 241::.5(:1’ 322,50 n

Tine to drauw: 1 Second I
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ETraining Set Yiew

¥iew Tool LegendY¥iew Options Layer

@ AR

File Yiew Tag

I 0 Selected: I 0
1 Desired: I 0

Element Type: Hone — I
Class: All Sane I ‘
Yalue: I— l

£
F— ~
Zoon: 1.0 Scale: 2367 EEdlﬁl.Slﬁl‘l’ 322,504 n 240.5[!1’ 322,508 n

Tine to draw* 1 Second
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Yiew Tool Legend¥iew Optionsz Layer

0K I Cancel

Elenent Type: Hone — I
Class: A1l Sane I e
‘-’alue:l— l

-

-
ZDDH: 1.0 Scale: 2367 EE‘!I].SI]‘I" 322,.50X n 24':'.5l:l‘|' 322,504 n
Tine to draw: 1 Second I
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Tool Legend¥iew Optionsz Layer

ﬁ E_l—m

Elenent Type: Hone — I
Class: All Sane I A
‘-’alue:l— -

-

-
ZDDH: 1.0 Scale: 2367 EE‘!I].SI]‘I" 322,.50X n 24':'.5l:l‘|' 322,504 n
Tine to draw: 1 Second I
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ETraining Set Yiew

¥iew Tool LegendY¥iew Options Layer

ORI R

L]

Classes: Selected:

Trainads+ I n Nazirads I n
=iColor Editor

RGB |HIS | HBs | cny | crvk | Palette |

T e

Green: I EE m

B.I.I.IB: IJ_I—I—"

Range: 0 to 100 — I

Cancel I

Element Iype: Hone — | Hpply|
Class: All Sane I
"-"alue:

N— -

Zoon: 1.0 Scale: 2367 EEdlﬁl.Slﬁl‘l’ 322,508 n 24!:!.5[!1’ 322,50 n
Tine to draw* 1 Second
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= Training Set Yiew

Yiew Tool LegendYiew Options Layer

Elenent Type: Hone — I
Class: A1l Sane — I
"."alue:l—

= Line/Polygon Edit ControldmIE]

. J Hanual Entry

Zoon: 1.0 Scale: 2367 @%214.181’ 562.38X n 214.151" 562,384 n o I
Tine to draw Second il
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= Training Set Yiew

Tool Legend¥iew Optionsz Layer

A k(=

]

i

= Training Set Editor

File | ¥iew Tag
Training Set F Hew
Ellatss “ Open...
Hask

Close Save As,,.

Zlelg]

C

[ o fmaw [ 0

[ oo ciae [ 0]
B pie |

Source, .. l
Elenent Type: Hone — prlg

Class: All Sane - I '
Yalue: I -

=Line/Polygon Edit ControlimE

- Hanual Entry

S | S
ZDDH: 1.0 Scale: 2367 240 50Y 322.50X n 24':'.5l:l‘|' 322,504 n — I
Tine to draw: 1 Second i
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= Training Set Yiew

Tool Legend¥iew Optionsz Layer

A k(=

]

i

= Training Set Editor

File | ¥Yiew Tag
Training Set -
Class

Hask

(Elipste Add Classes...
: Delete Selected Classes

[ o fmaw [ 0
[ oo ciae [ 0]

Source, .. l
Elenent Type: Hone — prlg

Class: All Sane - I '
Yalue: I -

=Line/Polygon Edit ControlimE

S R | - B - Hanual Entry

ZDDH: 1.0 Scale: 2367 240 50Y 322.50X n 24':'.5l:l‘|' 322,504 n — I
Tine to draw: 1 Second i




4. TNTmips - MicroImages X Seryver
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ERutonatic Classification

Open Class...

= Training Set Editor
Hask... File View Tag

Use Hask For: J Analysiz _J Output

Input Redistribution: MHormalize I

Hethod: Stepuisze Linear = I

Training Data...o\ﬂulaﬁeo.ruc / TRAINIHG_SET

— S T
I g ua piscicn

£

Inport

Elenent Type: Hone — I
Class: ALl Sane I
'U'alue:l—

=L ine/Polygon Edit Control @K

—1 - B - Hanual Entry
Zoon: I 1 Scale: I 231 451.?3\' 460,.76X n 451.?3\' 460.76% n
Apply I

Tine to draw: 1 Second




4. TNTmips - MicroImages X Seryver

= THThnips 6.9 {(THTlite license)

= Rutonatic Classification

=5Select Object =3

Select classification output raster:
Look in: AulaGeo,rvc - F:JIEI Q’ﬁ,g’
Path:2us docunentos‘\Pos-USP%Aula geopro video‘AulaGeo.rvc
Space free: 6.02 GB

Blue raster fron p = Training Set Editor
Green raster from pirad_280

Red Red raster fron pirad_280)
TRAINING_SET

Green File VYiew Tag

Db jects of Type: Raster —
s ke ] .
& _, - Show Previes Show Dvervieuw =_%
e :
(114 I [Zancel Skip I Help I - .Ijl

{11 sClcn

a &

/
= Hew Object

Inport

Hane: | S_STEPHISELIN] Source, .. |

Description:tlass raster conputed via Stepwisze Linear Elenent Type: Hone — I "PPlH

Class: All Sane I
(1134 I Cancel Help I ‘

Value:|

=L ine/Polygon Edit Control @K

N— - =

Zom\: 1 Scale: 231

- Hanual Entry
451.?3‘!’ 460,.76X n 451.?3\' 460.76% n
7 prlu
T.l.ne to draw: 1 Second
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cation Yiew

¥iew Tool Legend¥iew Options Layer

@2 cH 2| @k |EIRT 5 fEl
- i N

Iy | i II

scsil S 1

PR
|

- Renunber

T |
[ 4| Bifirvore/arvuso
[ Mothe corinica

[—6]_{Totha ctora ]

Scale: 2367 5 [163.78Y 324.22X n [163.78Y 324.22% n

Tine to draw: <1 Second
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ElRutonatic Classification

File Yiew I

e Output Statistics,...

Aulabe Error Hatrix...
Aulabe Co-occurrence, ..
Aulatie Dendrogran. ..

Ellipse ScatterPlot...

(o | i = Training 5et Editor
Distance Histogran...

File Yiew Tag
. Hazsk For: 4 Analyszis _J Output

Selected:
O Hll: 13
wt Redistribution: Hormnalize I

- Renunber

EI_IM I Hix Color hod: Stepuize Linear = I
[ a]Wlfarvoresarbusto || | sining Data. .. fo\AulaGeo.rve 7 TRAINING_SET -
5 v ; | .
= Size: 303 |||m——ne Set Mt O 3| MPiso cinente | 0]

|
EI_I 2uldt_ara Hole—Filling -aneters S .Ijl
1 :

Tine to process: Second

Inport

Elenent Type: Hone — I
Class: ALl Sane I
'U'alue:l—

=L ine/Polygon Edit Control @K

o 1
—1 - B - Hanual Entry
ZDDH: 1 Scale: 231 451.?31" 460,76X n 451.?31’ 460,76X n —
PPLY I
Tine to draw: 1 Second
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= THTnips 6.9 1w/ E3

Display Edit Process Support Toolbars Help |

29 =5 QI_I_I_I_I_I_I _I_I_I‘gi’_l E=|

Polygon Edit Control@mE]

Hode [Action
e

[ &

. j \__- a— = e
by 5 ,'1.
! - i 5 i
[ y
- -l -l 1 = -
S = Autonatic Classification 1 | E3 -'i
File View Help i
L.} "# ]
Rasters... Sy
| e
AulaGeo / Blue S i d,
Aulabeo / Green ot
AulaGeo 7 Red gle -7
e R
/ = Training Set Editor
File VYiew Tag Help
: Hask For: J Analysis _J Dutput
*, |[:lass 1.| Hane A Selected: 0 ‘—I—I—I _I_I—I —I—I —I_I ‘ b
ALL: ie for Hnalugoios i..is‘;a?,‘;l % {I%.iamsx‘,zl i =
u 1 -|5010 nu O & 13 Classes: 13 Selected: ‘ g
7 wut Redistribution: Hornalize — I =t 5
i * Trained: Desired:
] 2 _"Escor].a T 13
J| 3|_||Reluado | I Hix Color hod: Stepuise Linear =i | _,_,_, I—;., _I_, _,_,_, ‘
J| 4|‘|ﬁruore!arhustn | = 1 g vininn Mata Loifulafan co- 4 TOOTHTHR CET
J| 5|-|Telha ceranic. SIEREOCEH AL =[O}
J| B|_||Telha Slara IGr‘ound Truth Raster,,, }\dfsilua.FLl]RESTH\Heus docunentogiPos=U5P4Aula geopro video“AulaGeo,rvec / TRAINING_SET HelpI Elosel
Ground Truth Data iy
c|Hane Solo nu [Escoria IReluado Arvorefa|Telha ce|Telha cl|Telha es|Asfalto |[Piso cin|Piso outlbzua lag|Total Accuracy
L|Solo nu 1 35 2 18 0 0 0 0 0 0 826] 93.22%
:Escéria 0 0 0 0 0 0 0 0 0 0 261] 100, 00%
: |Relvado 0 0 7 0 0 0 0 0 0 0 957 99.27%
ilérvoresa 0 0 0 0 0 0 0 0 0 0 617] 100,00%
fTelha ce 0 0 0 0 0 0 0 0 0 0 100] 100,00%
:Telha cl 0 0 0 0 0 0 0 0 0 0 167 100, 00%
a|Telha es 0 14 0 0 0 0 1 0 0 0 53| 71.70%
tlasfalto 0 3 0 0 0 0 0 0 0 0 52| 94.23%
;Piso cin 0 0 0 0 0 0 0 0 0 0 9| 100,00%
n|Piso out 0 0 0 0 0 0 0 0 0 0 33| 100, 00%
Agua lag 0 0 0 0 0 0 0 0 0 0 37| 100,00%
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Indice de diferenca normalizado de vegetacdo

NDVI = (Infravermelho — vermelho) / (infravermelho + vermelho)
Foi concebido para ressaltar o efeito da vegetacao nos solos (Ippoliti-Ramillo, 1999)
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