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11..   IINNTTRROODDUUCCTTIIOONN  

11.. 11..   PPuurr ppoossee  aanndd  SSccooppee  

This document provides a detailed guide to using the SMOSView tool for viewing data from the Earth 

observation data products contained in binary files. It explains how this data can be extracted, decoded 

and displayed using various visual representations, including images where appropriate, and exported in 

a variety of formats. 

11.. 22..   TThhee  SSMMOOSSVViieeww  mmiissssiioonn    

SMOS is an Earth Explorer mission dedicated to analyzing the soil moisture and ocean salinity. These 

parameters are two key variables used within models developed to study the meteorology and hydrology 

of the Earth. The European Space Agency launched a program aimed at deriving these parameters from 

Earth satellite observation data, resulting in the SMOS mission. 

The SMOS satellite will carry a specific payload named MIRAS (Microwave Imaging Radiometer with 

Aperture Synthesis), a two dimensional L-band interferometer radiometer. This instrument will measure 

the brightness temperature field from which soil moisture and ocean salinity are derived. 

INDRA is responsible for implementing the Data Processing Ground Segment (DPGS). This processing 

facility will ingest raw data down-linked from the SMOS satellite and produce data containing the ocean 

salinity and soil moisture parameters. 

Developing a data processing ground segment is a complex task and requires a data visualization tool. 

This tool is used to visualize the content of binary data files generated by the ground segment and verify 

their content. The SMOS Data Viewer is called SMOSView in the following part of this document. 

SMOSView is a tool capable of opening and decoding SMOS data. It then displays the contents as 

tables, graphs as appropriate.  

11.. 33..   SStt rruucctt uurree  ooff   tt hhee  DDooccuummeenntt   

After this introduction, the document is divided into a number of major sections, which are briefly 

described below: 

Ç Chapter 2 presents the SMOSView application and its functionalities. 

Ç Chapter 3 details the first steps to use SMOSView; installing the software, system set-up and the 

User Interface. 

Ç Chapter 4 explains how to view product content and format description 

Ç Chapter 5 describes plotting capabilities of SMOSView 

Ç Chapter 6 details visualization features of L1A data 

Ç Chapter 7 details visualization specific features of L1B data 

Ç Chapter 8 details visualization features of L1C data 

Ç Chapter 9 details visualization features of L2 data 

Ç Appendix A is about the BinX to Xin converter 

Ç Appendix B gives the Prerequisite on the system set-up for printing from SMOSView GUI 
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Ç Appendix C details Phase calculations in SMOS Data Viewer plots 

Ç Appendix D may be useful to scientific users who want to understand how SMOSView performed 

the transformations to switch from L1B Fourier components of BT to L1B reconstructed BT 

 

11.. 44..   AAbbbbrr eevviiaatt ii oonnss  aanndd  AAccrroonnyymmss  

The following terms have been used in this report with the meanings shown.  

 

Data Set A collection of data set records in an SMOS product.  

Data Set Record A collection of data fields of certain sizes and data types. 

Dialog A window that displays information or presents options to the 

user. 

Focus The destination of keyboard input.  

Java Runtime 

Environment 

The software required to run a Java application 

Product An SMOS data file 

View  A manner of visualizing data. E.g. a Graph View or an Image 

View. 
  

Table 1: List of Terms Used in this Document  

 

The following acronyms have been used in this document: 

 

ASCII American Standard Code for Information Interchange 

ADS Annotation Data Set (time stamped processing data) 

BT Brightness Temperature 

COTS Commercial Off The Shelf Software 

DSD  Data Set Descriptor 

ESA European Space Agency 

GIF Graphics Interchange Format 

GUI Graphical User Interface 

HDF Hierarchical Data Format 

HMI Human Machine Interface 

HTML Hyper-Text Mark-up Language (web page format) 

ID IDentifier (of snapshot) 

IDL  Interactive Data Language 
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IEEE Institute of Electronic and Electrical Engineers 

JPEG Joint Photographic Expert Group (image format) 

JVM Java Virtual Machine (also Java VM) 

data block Measurement Data Record 

MPH Main Product Header 

OS Ocean Salinity 

PDS SMOS Payload Data Segment (systems processing and archiving data) 

PPM An image format common on Unix 

RGB Red Green Blue 

SDV SMOS Data Viewer also named as ñSMOSViewò 

SM Soil Moisture 

SMOS Soil Moisture and Ocean Salinity 

SPH Specific Product Header 

TIFF Tagged Image File Format 

UDP User Data Product 

VM (Java) Virtual Machine (used to run java software. Also JVM) 

Table 2: List of acronyms used in this document  
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22..   TTHHEE  SSMMOOSSVVIIEEWW  AAPPPPLLIICCAATTIIOONN  

The SMOSView software enables a user to decode and display data from SMOS products, display the 

contents as images or graphs and export the data to a number of alternative formats.  

SMOSView is a tool providing a quick and easy look at SMOS data products. Ease of use is emphasized 

through its simple graphical user interface for data exploration and visualization. This version is 

intended in particular for the following purposes: 

Ç Browse through data files and display their content (see section 4),  

Ç Provide plotting capabilities (see section 5) 

22.. 11..   LLiimmii tt aatt ii oonnss  ooff   SSMMOOSSVViieeww  

SMOSView is not intended for a detailed analysis, visualization and processing of Earth observation 

data. There are other commercial and proprietary tools providing these facilities and with many 

specialized options. However, SMOSView allows selected data to be exported to IDL to support more 

complex analysis. 

Widely used commercial packages include:  

Ç IDL & ENVI   http://www.ittvis.com/ 

Ç Matlab  http://www.mathworks.com 

Ç Mathematica http://www.wolfram.com/ 

Ç Noesys  http://www.ittvis.com/ 

Ç PV-WAVE  http://www.vni.com 

22.. 22..   SSMMOOSSVViieeww  ddaatt aa  ff oorrmmaatt   

SMOSView is able to handle multiple versions of any Earth observation data products, as long as the 

product formats are described in the SMOSView format database. 

SMOSView handles all these products thanks to the XIN language, an XML meta-data language used to 

describe the content and structure of any binary data file. The use of XIN language within SMOSView 

is fully described in the SMOSView Software Specification document. 
 

22.. 33..   UUsseerr   ff eeeeddbbaacckk  aanndd  bbuugg  rr eeppoorr tt   

User feedback is essential for improving SMOSView and comments and bug reports can be sent directly 

to the ESA Earth Observation Missions Helpdesk: 
mailto:eohelp@esa.int?subject=SMOSView%20Bug%20Report 

When making a bug report, please include the following information: 

From the ñAboutò SMOSView option in the Help menu: 

Ç Operating System & Machine Type  

Ç Java version, vendor name and vendor specific  

Ç SMOSView and data format version numbers 

http://www.ittvis.com/
http://www.mathworks.com/
http://www.wolfram.com/
http://www.ittvis.com/
http://www.vnu.com/
mailto:eohelp@esa.int?subject=SMOSView%20Bug%20Report
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Ç Steps leading to problem  

Ç Any text sent to the terminal  

We would like to thank all those who are kind enough to send bug reports and feedback. Every message 

helps to make the tool better for everyone in the future. 
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33..   GGEETTTTIINNGG  SSTTAARRTTEEDD  WWIITTHH  SSMMOOSSVVIIEEWW  

This chapter presents the first steps to complete before using SMOSView, i.e. installing SMOSView on 

various platforms and starting the tool. 

33.. 11..   YYoouurr   ssyysstt eemm  sseett uupp  

SMOSView is a Java application; it can run on any platform. The main requirement for the usage of the 

tool is RAM memory. 

The minimum amount of memory required to launch SMOSView is equal to 512 megabytes, this will 

allow to use the browse product feature and perform some basic plots (using the chart) of small 

products.  

To use confortably SMOS View and take adavantage of the specific visualization feature up to Level 1C 

it is recommended to have at least 1 GB of memory. To use the specific visualization of L2 ADFs and 

L2 products it is recommended to have 2GB dedicated to SMOS View. 

SMOSView is fully supported only on Java 1.5, which is included in the installation package. For more 

information please refer to www.java.com. 

NOTE:  On 64 Bit operating systems installations, the library glibc-32 bits version is required to be 

installed. 

33.. 22..   HHooww  ddoo  II  iinnsstt aall ll   SSMMOOSSVViieeww??  

SMOSView provide installation packages for Microsoft Windows, Mac OS X, AIX, Solaris, Linux and 

HP-UX operating systems. 

Unzip the archive, open the file ñinstall.htmò with your web browser and download the installation file 

for your architecture. The installation instructions presented below are also available in the page. 

Windows: 

 After downloading, double-click ñinstall.exeò 

 You do not need to install any other software. A Java virtual machine is included with this 

download.   

Mac OS X: 

 After downloading, double-click ñinstallò. 

 Requires Mac OS X 10.4 or later 

 Be sure you have Java 1.5 or later installed. 

 The compressed installer should be recognized by Stuffit Expander and should automatically be 

expanded after downloading. If it is not expanded, you can expand it manually using StuffIt 

Expander 6.0 or later. 

AIX  / Linux / HP-UX:  

 After downloading open a shell and, ñcdò to the directory where you downloaded the installer. 

 At the prompt type:  ñsh ./install.binò 

http://www.java.com/
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 A Java virtual machine is included with this download. It will run automatically when you run 

the shell script. 

33.. 33..   UUppddaatt ee  ooff   NNeeww  PPrr oodduucctt   SScchheemmaass  

SMOS View install by default a ñjarò file (smos-formats-plugin-SNAPSHOT.jar) containing the latest 

XIN and XIS SMOS product schemas available on the date of the release, however new schemas 

releases may happen and this does not mean that a new version of the software shall also be distributed. 

SMOS View has the possibility to replace the product schemas jar file with a newer version and the new 

products can instantanely be read. The process is very simple, the user just need to replace the old 

ñsmos-formats-plugin-SNAPSHOT.jarò file with the new one. 

The ñsmos-formats-plugin-SNAPSHOT.jarò is located in the directory where SMOS View was 

installed. 

33.. 44..   HHooww  ddoo  II  sstt aarr tt   SSMMOOSSVViieeww??  

In order to run SMOSView: 

Ç On Microsoft Windows: In the 'Start' menu, click on the SMOSView shortcut in the SMOSView 

group menu. 

Ç On an X Windows system (UNIX/Linux) or a BSD based system (Mac OS X): Open a terminal and 

cd in the SMOSView installation directory. Then type  ./SMOSView.  
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33.. 55..   TThhee  SSMMOOSSVViieeww  UUsseerr   IInntt eerr ffaaccee  

When SMOSView starts, a large window appears containing a menu bar, a tool bar and an area just 

below known as a buffer, as shown in the Figure 1. 

 

Figure 1 SMOSView start window  (From top to bottom: Menu bar, Tool Bar, Buffer)  

A window may contain many buffers, and a drop down list at the top of the buffer area is used to switch 

between buffers; the buffer selection box. To open this selection box as shown in the Figure 2, the user 

has to click on its label. In this example, the buffer selection box is labeled: 

[FILECHOOSER] C:\SMOSView\SMOS TEST PRODUCT\L1A-L1B. 

 The buffer selection box could also be labeled [BROWSER] followed by the product name if a product 

is being browsed or [SMOSSVF] followed by the name of the product if the product is being studied 

with the Specific Visualization Features. 

After more than one buffer has been opened, it is possible to come back to a dedicated buffer by 

clicking the buffer selection box located under the main window icons and selecting the buffer of 

interest. 
 

Menu 

Bar 

Tool 

Bar 

Buffer 
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Figure 2: Buffer selection box  

Multiple buffers can be displayed in the window at the same time, by splitting the window horizontally 

and or vertically. It can be done by choosing ñSplit horizontallyò or ñSplit verticallyò in the ñWindowò 

menu of the menu bar (see Figure 3 and also Section 3.8, Window Menu Figure 8). 

 

Figure 3: How to split window  

Split window sections can be closed by ñUnsplitò in the ñWindowò menu of the menu bar. 

The same list of buffers is available in each split window section. 

Multiple windows may also be opened (see Figure 4, where 4 window-areas have been opened), and 

within each window, an independent list of buffers may be opened.  
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Figure 4: Multiple  (x 4)  windows opening  

A buffer is a SMOSView window containing a set of functionalities/tools associated with a product. 

Once a product data file is selected with the File Chooser buffer as described in section 4.1 of this 

document, the user is able to use the SMOSView functionalities associated with the selected data 

product by opening a Lat/Long plot, a Plotter or an Image Viewer buffer. 

The use of the Format Manager buffer does not require any product to be opened before using it. 

33.. 66..   SSMMOOSSVViieeww  bbuuff ffeerr ss  

Interaction with data files and the various tools and views provided by the application is through buffers. 

The current version of SMOSView provides the following buffers: 

  File Chooser buffer ï presents a view of the file system, and identifies compatible files that 

can be opened with SMOSView  

  Export to ASCII ï allows to export selected data to an ASCII file (.txt extension) 

  Export to IDL ï allows to export selected data to IDL (2 files are created with .pro 

extension and .dat extension) 

NOTE: There is a limitation on the export IDL feature on variable size arrays. IDL export works 

correctly if only one pixel is exported. When more than one pixel is exported only the first N-


