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BEAM in a nutshell

BEAM is a tool for the exploitation of optical data:
¢ VISAT visualisation and analysis Tool

¢ More than 30 data processors

¢ SMOSBox, Globtoolbox, ChrisBox

* NEST and SeaDAS 7 built on BEAM API

BEAM is an open source Java platform for the
development of remote sensing applications:

¢ Java API, Graph Processing Framework
e User support: Plug-ins, issue tracker, wiki
e Supported by ESA, started 2002
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History of BEAM

¢ |nitial release in 2002

 Originally for display, analysis and processing of MERIS and AATSR products
e Current version: 4.11 (released 28.3.2013)

User driven evolution:

¢ Increasing number of basic functions
(clustering, spectral unmixing, time series analysis, change detection)
¢ Increasing number of processors and plug-ins
¢ Increasing number of functions for terrestrial applications

o Growing support of products and formats
(ALOS-AVNIR, CHRIS PROBA, Spot-VGT, VIIRS, Landsat-5; geoTIFF, NetCDF, HDF-EOS, shapefiles)

* Re-design of large image handling
(image tiling, pyramids)

3 4th ADVANCED TRAINING COURSE IN LAND REMOTE SENSING
1-5 July 2013 | Harokopio University | Athens, Greece

i

i} HAROKOPIO UNIVERSITY ‘\\&Q\\g cSsa

Install and update

¢ Download and install BEAM from
envisat.esa.int/beam or brockmann-consult.de/beam

. "ﬁi‘l and update specific modules and processors in VISAT

: Help / Module Manager..

4 ol (2 pdote = Urnsad Yy Cler Pt ategory: o

Bownloads  Stable Releases
Stable Release.

e Tt pg compriesthe st bl vron of BEAB ar applcation bt o of OEAN. B
BRARCA T e ol 7 Vs s, i et st s BEAM e el
BEAM AxPlug-tns
BEAM A8xPlug-Tns  Users whih have want ta make t avaitable o contact the BEAM
BEAM 4.7.x Plug-ns and  development team.
below
i BEAM 4.11 Downloads (28.03.2013)
Sample Data R nstaler (6484) for Windows Download (exe) 184 M
MR tnstaler (3288) for Windoms Dawniosd (:exe) 183 B
A 3
e BEAM somtware is A
open-source and icensed Moduic descrption:
wnderthe GPL Version 3. N Installer for Unix (requires.a 1.6 JRE) Spectral unmixing tocl.
& BEAM AP comumentation Download (25) 7 M8
BRocKmann 1DE only; for w0 Downlosd () SMB
B i o

bl BEAM from sourc, dlick here) o [ Conel || meb |
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BEAM tools structure

VISAT:
 Interactive data analysis and visualisation tool
e Scripting console

GPT (Graph Processing Tool):
¢ Batch-mode executables for all data processors

Java-API:
¢ Full access to all BEAM classes
¢ Use and expand BEAM through GitHub

Python, C-API:
¢ Full translations of Java-API available from autumn 2013
e C-library available for access to N1 format
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VISAT graphical user interface
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Products view
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Image view

23:17:06 83 of 163M
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VISAT graphical user interface
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MERIS products tree
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v @ Bands [ aero_opt._thick_550
v @ radiance 3 aero_opt thick 865
[ radiance 1 [ cloud_albedo
0 detector_index B radiance 2 3 cloud_opt_hick
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v @ Bands [0 aero_opt_thick_550 Water_vapour
¥ @ radunce ) aero_opt_thick_£65 O akgal 1
0 radiance_t @ cloud_atbedo @ aigal 2
B derector_index @ radiance 2 (3 cloud_opt shick [ yellow_subs
@ radiance_3 @ cloud_iop_press 0 total_susp
O radiance 4 O cioud_type @ photosyn_rad
O radiance_s 0 12_flags 0 wa veg
[ radiance 6 — [ boa_veg
O ragiance 7 O rect.ren_red
[ radiance_8 B recren e
[ raciance 9 B st press
O ragiance_1o O aero_aipha
[ ragtance_11 B acro_opt tick 443
O radiance_12 [ aero_opt_thick_550
@ radiance_13 [ aero_opr_thick_865
Level 1B TOA rad. Aux data Level 2 Level 2 BOA refl.

3 4th ADVANCED TRAINING COURSE IN LAND REMOTE SENSING
1-5 July 2013 | Harokopio University | Athens, Greece

D

‘gf HAROKOPIO UNIVERSITY

@-esa

Getting started in VISAT

Open product:

e File / Open Product..
e.g. MER_FR__2PNPDE20070811_085624_000000982060_00365_28475_5701.N1

Open view:

on product name / Open RGB image view. ..
Opens VISAT - Select RGB-Image Channels Dialogue

on band name
Opens greyscale view of band

Customize view:

e View / Tool Bars / v Views Tool Bar
When accidentally closed
\Views
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Layer Manager
& ‘
v o @ Masks +
= GCP 7 coastline %
g M%G‘Hﬁh}@ﬂwe ...):.).. B'Iand“ @
“ cloud ’
[~ il ::::E:d_mﬂmances LY
A 5 q “ invalid_water_vapour
¢ Lists displayed image, vector data and masks . inilid_photesyn. 1ad I
4 invalid_toa_veg
il e e €
“ land_aerosol_on =5
T uncertain_aerosol_model
* Checkboxes set visibility % toavl_bright
" toavi_bad
| ki d Available layer sources:
L] le
4+ Setlayer stacking order BN
Image of Band / Tie-Point Grid
Layer Group
Wind speed vectors from MERIS ECMWF annotations
* 4 Addnew layer to product
< Previous Next > Finish Cancel | Help 100% @
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Mask Manager

orio ™
— - 2 B D ol T
o coastline Maths 0, 255.0 |
@ b ‘__':. ‘t ﬁ 9:: Qta w @ 2 )2. and Maths [ 102, 102, 102 | BB

cloud Maths [ ] 255,255,255 | Iy ()
water Maths [0, 0.0 "
[ invalid_reflect... Maths [l 0,0, 0 J
invalid_water... Maths [ 0, 0.0 ]

q q invalid_photo... Maths [l 0, 0, 0
e Lists all binary mask arrays vt g wahs [lC.00 B
invalid_boa_veg Maths [l 0. 0. 0 |

invalid_rect_refl Maths [l 0, 0, 0

* Masks are math expressions defined for fand serosoL. aths EIS1. 51255 | @

uncertain_aer_.. Maths [l 0, 204, 0
aVailabIe data |ayers toavi_bright  Maths [ ] 255, 204, 204
toavi_bad Maths [ 255, 153, 102
(e.g. invalid_toa veg=12_flags.LAND toavi_csi Maths [ 255, 153, 0
toavi_ws Maths [ 204, 102, 0
AND 12_flags.PCD_15) toavi_inval_rec Maths [ 153.51.0
low_pressure  Maths [ 204, 204, 255
white_scatterer Maths [] 204, 204, 255

¢ Set visibility, colour and transparency @ coumetc s [ 204, 153, 255

[ suspect Maths [ 204, 102, 255

PO @

 Display properties apply only to the active view

@
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Pin Manager

Views

SRERZLS AWM

Pin Manager list

oL

¢ Add, edit and delete pins in xml-tables
. /C_)|_ place pins (or enter exact Lon/Lat)
. ? open available bands list

e Checking bands adds value columns to

O ! e -
g B S 25310821 39,0152 S ame g O D
11535 10085 22647934 37.334017 Pnz 721509 71467 [ ()
Tos eas ledess mosses  pe3 Tidvess e7ess g o
6735 4055 21736275 19TSES6A P4 70.521225 67183 .
®
(]
8,086 Available Bands And Tie Paint Grids
(¥ radiance_1 TOA radiance band 1 (412.691 nm)
(¥ radiance_2 TOA radiance band 2 (442.55902 nm)
(M radiance 3 TOA radiance band 3 (489.88202 nm)
(M radiance s TOA radiance band 4 (509.81903 nn)
(M radiance s TOA radiance band § (559.69403 nm)
) radiance 6 TOA radhance band 6 (619,601 i
| radiance 7 TOA radiance band 7 (664.57306 nm)
) radiance 8 TOA radiance band 8 (680.52104 i)
") adiance 8 TOA radiance band 9 (708.32904 nm)
| radiance 10 TOA radiance band 10 (753.37103 nm)
) radiance 11 TOA radiance band 11 (761.50806 nm)
| radiance 12 TOA radhance band 12 (775.40906 nim)
| Select all Select none
[ Cancel
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Colour Manipulation

iews.
8m=Z R0

fall % A

m

(only for greyscale images)

on slider or value

Apply button

e Export colour palette

 Different options for greyscale and RGB views

between sliders / Add new slider

to choose any colour and exact values

to apply the colour palette to the image view

File / Other Exports / Colour Palette as File
File / Other Exports / Colour Legend as Image

7

Edtor: Oiderd O Table [t cobors
i £33
e A2 eetm)

B=1
jP Rlind

[
| Edeer: @ Siders. O Table

Rt 1520
T -2 o)
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Spectrum view

MViews x
QmZERL Wule <= A -

2004

(mWj(m~2=sr=nm)

¢ Display spectrum at cursor position
or for one or several selected pins

e Y Select bands

- &

Export spectra to csv

3 4th ADVANCED TRAINING COURSE IN LAND REMOTE SENSING
1-5 July 2013 | Harokopio University | Athens, Greece

22
iy HAROKOPIO UNIVERSITY

@-esa

Tools menu

Preprocessing and geometry:
* Radiometry Correction (MERIS)..

e Orthorectification.., Mosaic..

Processing algorithms (>30 in total):
(MERIS) / ..
(MERIS/ (A)ATSR) ..

* Vegetation Processors

* SMAC Processor

Image analysis:
e Image Analysis / ..

Window Help

Create Band by Band Maths...
Create DEM-related Bands...
Create NRCS ds (ASAR)..

Create Filte

and
& Create Vector Data Container...

Attach Pixel Geo-Coding...
Detach Pixel Geo-Coding...

Spatial Subset from View...
Data Flip...

Reprojection...
Orthorectification...

Mosaic...

Collocation...

Level-3 Binning »
Image Analysis >
Vegetation Processors (MERIS) »

FLH/MCI Processor...

Radiometry Correction (MERIS)...
Case-2 Regional Processor (MERIS)...
Cloud Probability Processor (MERIS)...
Lakes Processor (MERIS)...

Pixel Extraction...

Glint Correction (MERIS/(A)ATSR)...
NDVI Processor (MERIS)...

SMAC Processor (MERIS/(A)ATSR)...
SST Processor ((AJATSR)...
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BEAM Help: TOA-VEG Algorithm

800 BEAM Help
GBS
Y =
— TOC-VEG Algorithm BEAM
= General
Overvew
Al ithm ification
What's New gor Specificatios
Defincons The proposed algorithm caled here TOCVEG is basedion the traning of over  cata base mocels (RTH, Figure 1) The SAIL
tah SEarcet and PROSPECT models are coupled and used to simulate the 11 arm, 510 m, 560 o, 620 nm, 665 nin, 68125
rmn 70875, 75375 i, 777 o, 55 B4 Th i wtr i B hve ok e U becse ey o vy s Uncurtunts

BEAM-DIMAP Format
ENVIAT Progcs
The seoment Tl
& vt
IoductonGEAMN Help)
> Toos
» T Reference.

the surface. The bands Rayleigh and aerosol
nlces et 1o of comapy relctancs S regon e very s m u o (e SMOSph ik Correcion. Te baciround
on o soi, water and snow typiedl reflectance speetr

background reflectance. Finall, to secount for the of , mixed pisels variabie fractions of

vegetation.

The simulation of the top of atmosphere reflectance i the 11 MERIS bands requires 14 input variabes, They were drawn randomly according to an experimental pian aiming
o i & o il gt s o ey sakiaon. To ok e bk arkam mckl  th abimr te dl lie of dach B9t e s cie s
actual distrbutions and, when possible. Realstic d. This: d by considering targets over the earth

1b Equakzat

= Dan Processors
Irroduction

b ST Processor

P Level 3 Binning Processor

b S Cluster Analysis Tools
Collocation Tool

P 2 FLH/MEI Processor

b = Clovd Probabilty Processor

b MERIS L1b Radsometry Correction

b < MERIS NOWI Processar

RIS Vege tation Pro<essors

MERIS TOA-VEG Processor
% 5 MERIS TOC-VEG Processor
Overview

Processor Description
b MERS BAER Processor
Spectral Unmbeing Teal
S Craph Processing Framework (CP)
GPF Overview
GPF Cragh Processing Tool (gt
CPF Operatar index

il a5 possible vegetation amount. A total number of 46 533 cases were simulated. o i e s oo for
it gt kot g e g opaler ittt

was trained for i four The archit was optimized, resulting in 2 hidden layers of tangent-sigmoid
ing t to adjust, and training data base.

Training Database Generation

Figure 1; Overview of the TOC-VEG algorithm

They are cose to 0,05 (absolute value) for APAR and fCover, and dase to 25% relative
—tor g and LALC,, that shows some fon o senativiy for the arges vehuesof LA and LALG,, due to saturation efects.
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Sentinel 2:
L1B & L1C reader (fully supporting all BEAM functions)
L1B in satellite coordinates

L1C UTM projected tiles

Atmospheric correction processor
(surface reflectances and aerosol properties)

Sentinel 3:
L1b & L2 (land [ESA], water [EUMETSAT]) OLCI reader
L1b & L2 SLSTR reader

Synergy products reader
(L1c synergy product, L2 advanced surface reflectance product)

SPOT VEGETATION continuation products reader
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