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mORFEO Toolbox
mResearch Activities

mProcessing Chains
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+ Framework: ORFEO Accompaniment Program

+ Goals : make easier the development of new algorith ~ ms, their validation

and capitalisation, fill the gap between researcher s and ORFEO users.
+ CNES is responsible for design and specification.
» Open source software for Image Processing labs, use  rs and the industry.

« Contractor : Communications et Systemes, CS
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OTB's Licence

» Free software as free speech , not free beer.
 If I write an application using OTB am | forced to
application?
*No. The license gives you the option to distribute yo

« If I wanted to distribute an application using OTB
would | need to use?
¢ The CeCILL licence .

« | am a commercial user. Is there any restriction on
¢ OTB can be used internally ("in-house") without res

otb.ches.fr

distribute that

ur application if you
want to. You do not have to exercise this option in the license.

what license

the use of OTB?
triction , but only

redistributed in other software that is under the C eCILL licence.
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+ C++ library based on existing developments

oTB

Applications

otb.ches.fr

External libs

Users

A\
"/

Utilities

Library

Developpers
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Higher level languages: bindings
mNot all users like C++ programming
+ Higher level languages are more appealing
mMany users have legacy code in other languages
mRapid prototyping with an interactive command line

mOTB will provide
¢ Python + Java
¢ |DL/ENVI add-ons
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Orfeo Toolbox

o External libs :
o I'TK (segmentation, registration)
e OSSIM (carto, ortho)
« FLTK (GUT)
e LibSVM (supervised learning and classification)
e« GDAL (10O for remote sensing formats)
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Orfeo Toolbox : Roadmap

’ otb.cnes.fr
mVersion 2 (current):

+ 10 (image, vector),
¢ geometric corrections,
+ radiometric corrections,
¢ registration,
+ filtering, segmentation and classification,
+ feature extraction (texture, lines, végétation indi ces),
¢ basic change detection,
+ supervised learning,
+ spatial reasoning.
« Utilities
— Quick look, ROI extraction, meta-data access
— Ortho-rectification, cartographic projections, supe rvised classification
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Other functionnalities and features

mGeneric I/O

mStreaming, threading

mSynchronized pipeline (processing on demand)
mType genericity (int, float, double, complex)

mMulti-platform
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Examples of features
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Main subjects

mGeographical database update
*Image to database registration
*Image segmentation and classification
¢ Change detection
mObject detection and recognition
+ Object counting (vehicles, buildings, etc.)

¢ Object characterization
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Supervised classification

ORFEQ/ Pléiades Informa

Ccnes
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Markov random fields segmentation
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Line detection on SAR images
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Perceptual alignment detection
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Anti-speckle filtering
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Salient point detection
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Object segmentation
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Change detection
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Denoising

Original Blurring Edge preserving
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Watershed segmentation

ORFEQ/ Pléiades Information Day — 10 June 2008 22

11



Ccnes

Circle extraction otb.cnes.fr

ORFEQ/ Pléiades Information Day — 10 June 2008 23

Ccnes

_ _ _ otb.cnes.fr
Line detection and extraction
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Object detection otb.cnes.fr
--(( Reference

, 4
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Buildings
otb.cnes.fr
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Lakes

otb.ches.fr
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Swiming-pools
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Agricultural
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plots
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OTB Applications

mExamples of complete software tools for specific ta sks

mCommand line

* Quick-look, Ortho-rectification, Readlmagelnformati on, Supervised
classification

aGUI

* Road Extraction

+Image Viewer
¢ Interactive Change Detection
¢ Interactive Image Registration
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2897, 5838 (nage position)
[2697, 3836 (physical coordinates)
8] (D4MAR21031747.

Red charnel Green channel Blue channel
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Interactive Change Detection

|

T
lotb.cnes.fr
opaciy(07s [ ) [} Learn | [i Dispayresurs |

[Erase lastpolygon| | Clear | [F Changed class |
[ Eraselastpoint | [ Endpolygon | [F Unchanged class | (¥ Polygonal NOI | Setup | [ Use change detectors |
Logs Pixel locations and values

Last polygon pcint erased.
Polygon endled.
Polygon encled
Estimafion completed
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Road Extraction

.. OTB Road Extraction demo B = E

otb.cnes.fr

[NKeep previsous detection

URFE S rommamerimormmaomo o A =060 39
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Interactive registration

oth.ches.fr
[x]

[m] Registration Parameters

O Pireo Viewer [=)f]

File Flip Build PreProcess Information Options Gters

Select

Registration humber of Levels
1
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Refresh LI
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OTB Users
a 4
e ® 9,° op
e ® _J% ®
.')
Visits
1 | HH .
Downloads since 3rd March 2007
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Documentation hits since 3rd March 2007
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OTB Live CD
mA bootable CD with otb.cnes.fr
+ OTB source code and installed binaries
+OTB Applications
¢ Full APl documentation and Software Guide
+ A fully operational and installable Linux system
* Able to mount USB disks

m\What for?

¢ Test OTB without the need to compile
¢ One-shot processing

¢ Training courses

¢ Easy OTB install (less than 30 min)

mDownload: http://www.melaneum.com/OT B/otblive/
* Or Google search: « otb live cd »
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OTB Live CD - Booting
otb.cnes.fr

F1 Help F2 Lan =} 3 P 4 WGEA 5 A 1ility F6 Other Op
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OTB Live CD - Booting

otb.ches.fr

r“" .

xubuntu
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OTB Live CD - Desktop
- otb.cnes.fr

VrfeoLool Dox

5 not a black box
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OTB Live CD - Help

3 nopicstions @ ©

otb.ches.fr

1610 B
ORFEO Toolbox (O1B) - Mozilla Firefox =
olp

Ble Edit View History Bookmarks Tools

- AlIE]

htmi

@ Getting Started G Latest B8C Headlines

é cnes

CENTRE NATIONAL D'ETUDES SPATIALES

ORFEO Toolbox (OTB) in few words
Trame of the Methadoloartal Part of E0_Accompaniment Program to prepare, accompany and promote the use and the

expianation of the images dered from Eleiaties (BT B Coame Saimad 1E50) Syotems, ha rranch Space AGency (CHES) decided to

develop the Orfeo Toolbox (OTB): a set of algorithmic components which allow to capitalise the methodological know how.

Trererire use an Icromenta; aproach to Take BIOT of the foSuRS of the MethodoIodIcal fasem

ORFEO Toolbox (OTB) is distributed as an open source library of image processing algorithms. OTS is based on the medical image

processing library IT and offers particular functionalities for remote sensing image processing in general and for high spatial resolution

Images in particular. OTE Is distributed undsr Software licence CoCllL (similar to GPL) to encourage contribution from users

promote reproducibie research. The library Is intensively tested on several platforms as Linux, Unix and Windows

4is0 adapted to process huge images Using streaming and multithreading as often as possible.

to
. Most functionnalies are
Among other, OTE provides a number of heavily documented functionalities as

¢ ijmage scgess: optimized resdiurie access for Mot of emate sensing image formats, mete-data access. isualiztion
fitering: blurring, denoising, enhancement
feature extraction: mtarest pomts, algnments. ines:

seqmentation regler arowing wztershed vt sets:

oF random f
Changs detaction

Geometric corrsttions, orthoractification:
Fadiomatric and stmospheric corractions.
Setting help with oTB

The 078 rovides an extensive documentation (sbout 500 pages) and many examples. You can access the software
Ty chcking the Tk on tha deskio

The full AP

s & reference for people who want to develop their own applications using OTB. The doxygen provides al the
Pttt A B B A AL AP b it 7 b o N ryosn

Do not hesitate to contact the OTR users mailing list (http://aroups.google.com/group/otb-users) If you have more questions or to aive
US your feedback using OTE.

Few words about the live CD

T purpose ef (hs e CO 1o meke i cgey to experimert with OTS without going trough the nselltion process, You con oizo use 19
process images stored on a portable fard disk or hetwork fro Computer. You ShouId know that this e Cb 15 based on Xubunta 7.10
B has bean adapted o sult tha requIrements

T8 G wil b& Sld t6 hasr your suggestions).
Now, let us detall the arborescence of the live CD:

ot contains ol the fes related to oTe: source, binariss, documentation and mage

IotB/GrfeeToslbox-2.0-0contains the selrce of the larary as you can dowrload Trom the interne,

[otw/orfeeToombox 2. 5.0 = particulart nteresting sUbfoider of this drectory as it contains ail the data and
ges necessary to produce the musnsmns of the software

o JotbIOTTeoApPIIcations-2.0.0 contains the source of the appiications as you can download i from the inte

+ 1otb/OTD-Binary cortains the binaries of the lbrary. Ths is the e e RN BRSNS iy v

Done

& |@ orrEo Toolbox (0TB) - M. [Terminal - # (Terminal -

o0 (~Te.
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OTB Live CD - Applications

| otb cnes.fr
+i2 Applications @ ©

OTB-Applications: Interactive Change Detection.

[Undo

] [F_changed ciass | [Color

—] opacitylozd___T1 ) [
[ clear | [&

Learn | [£ Ciassify

clasq [Color

| mse change detector: SUM setup
Logs

done.
Building change map.
Change map bult.

Display changed class
5 not a black U Dignley Y
© Display unchanged class

opacityzl___ T}
St i

5 [ORFEO Toolbox (OT... L [Terminal - inglada@... L& [Terminal - inglada@.

[HelloworldoTa cxx (... & OTE-Applications: Int... | & Result Window =
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OTB Live CD — Write a program

«= Applications @ @)

= “HelloWorldOTh. cxx (~/TestoTa) - gedit

otb.ches.fr

Fichier Edition Affichage Fechercher Qutils Documents  Aide.

® - > o

T T

int main( int argc, char * argv(] )
U —————

return

Fichier Editer Affichage Terminal Aller Aide

To run a command as administrator (user "root"), “sudo <command:
See "man sudo_root" for details.

inglada@pc-inglada:~$ mkdir TestOoTB
inglada@pc-inglada:~$ cd TestOTB/
inglada@pc-inglada:~/TestOTB$ gedit CMakeLists.txt &
[1] 5825

inglada@pc-inglada:~/TestOTB$ ccmake ./

inglada@pc-inglada:~/TestOTB$ make
Scanning dependencies of target HelloWorldoTB

c H oric
[100%] Built target HelloworldoTB
inglada@pc-inglada: ~/TestOTB$ ./HelloWorldoTB
0TB Hello World !
inglada@pc-inglada:~/TestoTB$ [l

BB @ [ORFEO Toolbox (OTB) - ... [E Terminal - [rerminal - z o (~T.
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Processing Chains
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Goals and perimeter otb enes fr

mEvolution of the OTB-Applications package
¢ OTB lib is now rich enough
mReady to use tools (no need for OTB compilation, et  c.) for thematic
validation and operational use
mComplementary with  methodology developed by thematic users:
capitalize, generalize, automate, deploy
mTo be made availabe as IDL/ENVI add-ons

mWill be improved after thematic user feedback

ORFEQ/ Pléiades Information Day — 10 June 2008 51

é cnes

_ otb.cnes.fr
Proposed chains

mJuly 2008

*
*

*

mOctober 2008

¢ Image co-registration (Pléiades/QB, Pléiades/SPOT5, Pléiades/CSK,
CSK/ASAR/ERS, SPOT5/ASAR/ERS, etc.)

¢ Standard — FAO, Corine — land cover map production (P Iéiades, QB,
Ikonos, SPOT5)

+ KML conversion (display & share on Google Earth)
+ 3D & stereo anaglyh viewer
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Proposed chains

mDecember 2008
¢ Object counting (Pléiades, QB, Ikonos)
¢ Road network extraction (Pléiades, QB, lkonos, SPOT  5)
+ Hydrographic network extraction (Pléiades, QB, lkon  o0s, SPOT5)
mFebruary 2009
¢ Urban area extraction (Pléaides, CSK, QB, Ikonos, T SX, SPOT5)
+Image to Data Base registration (Pléiades/QB to BDT  0po)
mApril 2009
+ Radiometric calibration (Pléiades, SPOT5, QB, CSK,  ASAR, ERS,
RadarSAT)
¢ Individual trees and tree stands extraction

mPlanning can evolve depending on user requirements
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We need real life examples

mTo go from product sheets towards production softwa re
mUsers give us: input images + detailed description of the expected
product
+ Make the link between product sheets and VHR databa  se

mAnd we give them back: software and/or output resul ts for thematic
validation

mFollowing improvement & tuning of the processing ch ain
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What's next about methodology

mIDL/ENVI add-on procedure available (June)
mOTB 2.4 (mid July)
mProcessing Chains (July)

mPython & Java bindings (September)
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