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BEAM in a Nutshell 

 BEAM is an advanced tool for the exploitation of optical data 
 VISAT Visualisation and Analysis Tool 
 Data Processors 

 
 

 

 

 

 

 

 

 BEAM is an open source Java platform for the development of remote 
sensing applications 
 Java API, Graph Processing Framework 
 User support: Plug-Ins, Issue tracker, Community Wiki 

 Free available from  
 envisat.esa.int or www.brockmann-consult.de/beam  

 

http://envisat.esa.int/
http://www.brockmann-consult.de/beam
http://www.brockmann-consult.de/beam
http://www.brockmann-consult.de/beam


Supported Formats 

Instrument  Platform  Format  

MERIS  Envisat  Envisat N1  

MERIS Binned Level-3  Envisat  netCDF  

AATSR  Envisat  Envisat N1  

ASAR  Envisat  Envisat N1  

ATSR  ERS  ERS  

ATSR  ERS  Envisat N1  

SAR  ERS  Envisat N1  

Chris  Proba  HDF4  

AVNIR-2  ALOS  CEOS  

PRISM  ALOS  CEOS  

MODIS  Aqua, Terra  HDF  

AVHRR/3  NOAA-KLM  NOAA METOP 

TM Thematic Mapper  Landsat 5  Fast Format, GeoTIFF 

NASA Ocean Color (OBPG)  MODIS A/T, SeaWiFS, OCTS, CZCS  HDF  

GETASSE DEM  N/A     

SPOT VEGETATION  SPOT  HDF  

Generic NetCDF/CF-products  N/A  NetCDF/CF  

HDF-EOS gridded products  N/A  HDF  

Generic GeoTIFF-products  N/A  GeoTIFF  

Sensor 
specific 
formats 

Generic 
formats 



VISUALISATION 
• Opening Bands 
• Colour manipulation 
• Pixel Info View 
• Mask Manager 
• Layer Manager 
• Supported Formats 
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Image View 

Product  
View 

Naviagation 
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• Open single bands and RGB images 
• Colour Manipulation  
• Linking displays/views 
• Overlaying masks 
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ANALYSIS TOOLS 
• Pins 
• Spectrum View 
• Transects 
• Statistics 
• Mask concept 
• Importing vector data (in-situ) 
• Correlative Plot 

 



Session 2 
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• Pins 
• Tabular view on band information of dedicated 

positions 

• Spectrum View 
• Mouse over 
• Linked to pins (colours and selection) 

• Transect 
• Pixel values along linear geometry and 

surroundings 



Masks in BEAM VISAT 

 Flags of ENVISAT standard products are 
automatically included as masks 

 All geometries, pins and imported vector data 
are included as masks 

 Own masks can be generated  

 from flags, geometries, band math expression 

 By combination of flags 
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Concept Definitions 

 Geometry 

 A geometric shape (point, line, polyline or polygon).  

 Geometries can be drawn on a product view or imported from external files. 

 Mask 

 Masks a regions of raster dataset.  

 Masks can be derived from an expression, a value range, a geometry or from 
combinations of different masks.  

 ROI 

 Statistical computation and Analysis Tools can be performed on ROIs.  

 Masks are always and automatically applicable ROIs ( ROIs are a role of Masks). 

 Layer 

 Views in BEAM are composed of multiple, configurable layers  

 A layer is used to visualise a certain data source 

 Vector data, raster data and masks and represented by special layer types 
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• Masks 
• Editing colours and visibility 
• Definition of new masks 
• Combination of masks 

• Statstics 
• Whole bands 
• From Region of interest (ROIs) 
• Selection from Masks list 



Session 4: Combination with in-situ Data 
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• Importing vector data 
• Import of vector data in different formats (csv, 

shapefile) 
• Point, line and polygon data 
• Editing appearance in layer manager 
• Overlay of different bands / images 

• Correlative Plot 
• Correlation between EO data and point data 
• Regression line 
• Variability around in-situ positions 
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• Layer Manager 
• Visibility of layers 
• Transparency of layers 
• Overlay of different bands / images 



TOOLS & PROCESSORS 
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Processors 

 Generic Processors 
 Cluster Analyses  

 Reprojection / Orthorectification 

 Mosaic 

 Collocation 

 Level-3 Binning 

 Pixel Extraction 

 … 

 Dedicated Processors 
 Radiometric Correction 

 Case-2 Regional Processor 

 ICOL Processor 

 FUB/WeW Water Processor 

 MERIS Case-2 Waters Processors 

 QAA for IOPs 

 FLH/MCI Processor 

 … 
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• Geo-processing 
• Subsetting 
• Reprojection 
• Collocation of products 

• L3 binning 
• Temporal and spatial aggregation 
• Statistics per bin cell 
• Definition of output boundary and bin cell size  

• Mosaicing 
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• L2 Water processing 
• FUB WeW Water processor 
• Case 2 Regional processor 
• FLI/MCI processor 
• Lakes processor 

• L2 Land processing 
• Vegetations Processors 
• FAPAR processor 
• NDVI processor 



SENTINEL 



Sentinel-3 Reader available 
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Sentinel Product Reader Plugins 

 Sentinel-3 (BEAM) 
 OLCI Products 

• Level 1b & Level 2 Marine and Land 

 SLSTR Products 

• Level 1b & Level 2 SST and LST 

 Synergy Products 

• Level 2 Surface Reflectances & Aerosols over Land 

• SPOT VEGETATION P, S1, S10 Continuation 

 Sentinel-2 (BEAM) 

 Sentinel-1 (NEST) 

 

 ESA’s Sentinel Exploitation Tools,  
Poster Session I, Tuesday 16:50-19:00 
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SEADAS 7.0 



SeaDAS 7.0 

 Objective 
 Renewal of the „outdated“ SeaDAS 6 user interface 

 Away from commercial IDL to an open-source approach 

 Simplify configuration and launching of SeaDAS L1, L2 and L3 data 
processors 

 Collaboration 
 Joint effort of NASA Ocean Biology Processing Group (OBPG) and the 

BEAM development team 

 Informal meeting at NASA GSFC in May, 2010 
 New SeaDAS 7 will be using the BEAM Development Platform 
 Poster Session I, Tuesday 16:50-19:00 

 Bilateral collaboration started in June, 2011 
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SeaDAS 7.0 Features 

 Exchange of the IDL-based SeaDAS GUI by a frontend based 
on BEAM VISAT “Rich Client Platform” 

 Add BEAM support for OPBP maintained data products 
 MERIS, MODIS, VIIRS, OCM-2, SeaWiFS, CZCS, OCTS, Aquarius 

 Integrate SeaDAS’ robust and fast data processing suite 
 NASA operational OC processors used for production 

 greatly simplified usage of SeaDAS data processors 
l1bgen, l1mapgen, l1brsgen 
l2gen, l2mapgen, l2brsgen, 
l2bin, l3bin, smigen 

 sensor-independent approach 

 data processor user interfaces dynamically created from XML 

 Linux only, use virtual machine on other platforms 
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SeaDAS 7.0 Objectives (cont.) 

 Improve SeaDAS/BEAM w.r.t. validation activities 

  BEAM Interactive Tutorial, Wednesday 9:30-13:30 

 Improve SeaDAS/BEAM point and vector data support 

 Add a global, high resolution land-water mask 

 Add a global, accurate bathymetry map 

 Add auxiliary data management (versioning, download, …) 

 Odds and ends 
 Add an easy colour manipulation mode 

 Add a layer for legends in image views  
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NOT YET COMPLETED IN BETA RELEASE! 









BEAM IN BATCH MODE 



Options for Batch Mode Usage  

1. Use BEAM’s command-line tools  
o from a command-line shell 
o from shell scripts 
o from Python, IDL, MATLAB scripts 

 

2. Use the BEAM Java libraries to directly call BEAM functions 
o from your Java program 

 BEAM Programming Tutorial, Thursday, 15:00-17:00 
o from your C or Python program 

 In progress, 1st version expected Spring 2013 
 We are happy to consider your requirements! 
 

3. Use the VISAT Scripting Console (experimental) 
 Use BEAM libraries within VISAT to automate work 
 Python (Jython) and JavaScript, see VISAT Help 
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BEAM Command-Line Tools 

 Have a look into the ${BEAM-HOME}/bin directory 
 gpt –Used to execute various “BEAM operators” and 

chains of operators. 
 pconvert – Used to convert product files into other data 

and  images formats (will become a gpt opertaor) 
 binning  
 meris-smac  – Envisat MERIS smile correction 
 meris-cloud – Envisat MERIS cloud screening 
 flhmci – Envisat MERIS/AATSR FLH/MCI processors 
 aatsr-sst  – ATSR/AATSR SST processor 
 mosaic – deprecated, use gpt Reproject 
 mapproj – deprecated, use gpt Mosaic 
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BEAM gpt 

 Most important BEAM batch-mode tool 

 

 Usage 

 gpt <op>|<graph-file> [options] [<source-file-1> 
<source-file-2> ...] 

 Which operators are available? 

 gpt –h 

 Note that list of operators may vary depending on 
the installed BEAM plug-ins 
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Available GPT Operators 
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BEAM gpt Graph XML Example 2 

 Two operator chain: (1) IOP retrieval, (2) subset 
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