deim s

ENGENHARIA

SMOS Data Viewer

DV

Software Userds Manual

Code : SDV-DME-TEC-SUMOI-E-R

Issue : 29
Date : 14/05/2010
Name Function Signature
Prepared by Nuno Almeida Project Manager I\/M/wu Aﬁwﬂo\
Reviewed by Bruno Fernandes Project Engineer Prsssgy Forasadler
Approved by Nuno Almeda Project Manager I\//W\AAJ AM
Signatures and approvals on original

DEIMOS Engenharia S.A.
Av. D. Jodo Il, Lote 1.17.01, Edificio Torre Zen, 10°
1998023 Lishoa, PORTUGAL
Tel.: +351 21 893 3010/ Fax: +351 21 896 9099
E-mail: deimos@deimos.com.pt

© DEIMOS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code : SDVDMETEGSUMO1E-R

de.l m S SMOS Data Viewer Issue : 2.9
~ Date : 14/ 05/20 10

Software Userds Manual
ERGENHARL Page : 2 of 165

This page intentionally left blank

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code : SDVDMETECGSUMO1E-R

de.l m S SMOS Data Viewer Issue : 2.9
~ Date : 14/ 05/20 10

Software Userds Manual
ERGENHARIZ Page : 3 of 165

Document Information

Contract Data

Contract Number:

Contract Issuer:

Internal Distribution

Name Unit Copies

Internal Confid entiality Level ( DMECOVPOLO0Y

Unclassified X Restricted A Confidential A

External Distribution
Name Organisation Copies
Archiving
Word Processor: MS Word 2000
File Name: SDVDMETEGSUMO0129-E-R

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code : SDVDMETEGSUMO1E-R

de.l m S SMOS Data Viewer Issue : 2.9
~ Date : 14/ 05/20 10

Software Userds Manual
ERGENHARL Page : 4 of 165

Document Status Log

Issue Date Change description

Draft 1 15/06/2006 |First draft of the document
Draft 2 14/09/2006 |Second draft of the document for FAM
1.4 27/11/2006 |Revision 4 of Issue 1:
Revision related to SMOS Data Viewer 1.2.
Some minor correctits (presentation, spelling and gramma

Section 6 and 7: L1A and L1B features only apply to L1A
L1B data

New paragraph in Appendix A (How to edit BinX files)

New Appendix B (Prerequisite on the system-igetfor
printing from SMOSView GUI)

New Appendx C (Phase calculations in SMOS Data Vie
plots)

New Appendix D about the transformations performeg
switch from L1B Fourier components of BT to L]
reconstructed BT

1.5 12/03/2007 |Revision 5 of Issue 1:

User Manual has been largely revised in eagettien. The
current evisionis related to SMOS Data Viewer versiteta
1.3, including specific L1C and LRfisualizationfeatures. |
also takes into account comments from ESA (from Febr
2007)

2.0 26/04/2007 |Issue 2.0:

User Manual update for the aflal SMOS Data Viewe
version 1.3.0.

Add L2 flag projection section

Change explanation for incidence angle selection
Add comment concerning the opening of files ((HDR or .DF
Add search function explanation
Add UDP7 SM1i OS acronyms

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code : SDVDMETEGSUMO1E-R

de.l m S SMOS Data Viewer Issue : 2.9
~ Date : 14/ 05/20 10

Software Userds Manual
ERGENHARL Page : 5 of 165

2.1 14/06/2007 |Revsion 1 of Issue :
Modifications to take into account comments from F¥I

meeting.

2.3 20/11/2007 | Add Polarization filter for specific visualization phig

2.4 12/12/2008 |Update the document in section 5 in order to clarify the
SDV-PR-0041

The nstallation process was further detailed in section 3.2
Updated the L2 Specific Visualization product table

2.5 06/03/2009 |Update the document to reflect the new L1C plot function
in section 8.1.

Clarify the IDL export limitations in section 3.5.
Updated the auxiliary files that are possible to visualize

Added an appendix with th
Level O products. This includes the correlations table.

Removed AArray Movie Viewe

Added new section explaining how to replace thedpct
format plugin (section 3.3)

2.6 05/06/2009 |Update the document to reflect updates on the color scal
visualization of AUX_SSS and AUX_DISTAN files.

Limitations of the Chart Plugin

Introduce the new functionality of DUMMY data display
L2 product files

2.7 18/09/2009 |Update the document to reflect new implementations of
SMOS Data Viewer release 1.5.4.

New specific visualization available fo AUX_FARA product

Color scale can be adjusted for L1A and L1B spe
visualization panels.

The L1BReconstruction is now performed using the Black
Apodisation window.

2.8 14/12/2009 |Update the document to reflect corrections and enchance
available on SMOS Data Viewer release 1.5.4.

o Clarificarification of the specific visualization
CRSx1A

¢ Added section explaining the transformation from sq
to star domain.

e Introduced the support of browsing intermed
products (CORN1A and UNCN1A)

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code : SDVDMETEGSUMO1E-R

‘(;;5:»; <
dei m y S SMOS Data Viewer Issue : 2.9
~ Date : 14/ 05/20 10
ENGENHARIA Software Userds Manual page - 6 of 165
2.9 14/05/2010 |Update the document to include information about the

specific visualization available fogkUX GAL products in th€
SDV release 1.6.0.

Added information about the new information available in I
and L1B specific visualization panel.

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code : SDVDMETEGSUMO1E-R

de.l m S SVIOS Data Viewer Issue : 2.9

) ~ Date : 14/ 05/20 10
Software Userds Manual

ENGERHARI 2 Page : 7 of 165

Table of Contents

1. INTRODUCTION 15
1.1. Purpose and Scope 15
1.2. The SMOSView mission 15
1.3. Structure of the Document 15
1.4. Abbreviations and Acronyms 16

2. The SMOSView application 18
2.1. Limitations of SMOSView 18
2.2. SMOSView data format 18
2.3. User feedback and bug report 18

3. Getting started with SMOSView 20
3.1. Your system setup 20
3.2. How do I install SMOSView? 20
3.3. Update of New Product Schemas 21
3.4. How do | start SMOSView? 21
3.5. The SMOSView User Interface 22
3.6. SMOSView buffers 24
3.7. The first steps 25
3.8. SMOSView menu tour 25
3.9. SMCSsView toolbar 29
3.10. SMOS View Known Problems and Limitations 29

4. Viewing DATA content 30
4.1. File Chooser buffer 30
4.2. Format Manager Buffer 31
4.3. Browser buffer 33

4.3.1. Search function 35
4.3.2. Data browsing in Normal mode 35
4.3.3. Interpreted data 36
4.3.4. Ignored data 37
4.3.5. Other data visualization modes 37
4.4. Export a product subset to an ASCII file 42
4.4.1. Export data using tiBrowser buffer 42
4.4.2. Export data using the New Subset selection 43

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code :

SDVDMETEGSUMO1E-R

d SMOS Data Viewer Issue : 2.9
ENGE,!AI;D ‘ S Software Userds Manual EZ;ee | 14 2550122
5. Plotting Data a7
5.1. 2D plots 47
5.1.1. Plotting a data fidlagainst an autgenerated index 48
5.1.2. Plotting two data fields against each other 51
5.1.3. Importing external data 53
5.1.4. Multi plot visualization 54
5.1.5. Deleting a plot or data selection 55
5.1.6. Saving a plot Template 55
5.2. Plotsettings 55
6. L1A Specific visualization features 59
6.1. L1A visibility matrix 59
6.2. What the plot shows 60
6.2.1. Features available 61
6.2.1.1.Zoom in / Zoom out: 61
6.2.1.2.Hide parameters to magnify visualized data: 61
6.2.1.3.Plot Type 61
6.2.1.4.Snapshot and title settings 62
6.2.1.5.Value details 63
6.2.1.6.Export 63
6.2.1.7.Color Table 64
6.2.1.8.Stepping through the product 67

6.3. L1A Star Domain 68
7. L1B Soecific visualization features 69
7.1. L1B Fourier Components of Brightness Temperature 69
7.2. L1B Reconstructed Brightness Temperature 71
8. L1C Specific visualizaion features 73
8.1. L1C Dual polarization visualization 73
8.1.1. Plottype 74
8.1.2.Pixel AttributesProjection 75
8.1.2.1 Attributes 75
8.1.2.2. Geo Tools 76
8.1.2.3.Projections 77
8.1.2.4.Color Tables and Range 77
8.1.2.5.Export 78
8.1.2.6. Zoom in / out@round 79

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code : SDVDMETEGSUMO1E-R

d SMOS Data Viewer Issue : 2.9
hre Gg:! Am/ S Software Userds Manual EZ:G 1 (;5501;2
8.1.2.7.SnapshotD selector 79
8.1.2.8.Polarization 80
8.1.2.9.Incidenceangle selector 80
8.1.3.Measurement Counter Projection 80
8.2. L1C Full polarization visualization 81
8.2.1. Polarization 82
8.2.1.1.Brightness Temperatures Specific Plot 82

8.3. L1C browse products visualization 83
9. L2 Specific visualization features 85
9.1. Controls from left pane 86
9.1.1. Fieldselection 87
9.1.2. Flagselection 88
9.1.3. Gedlools 90
9.1.4.Projections 90
9.1.5. Field coloiScale 90
9.1.6.Example 91
9.2.Error mode 92
9.2.1. Error color scale 92
9.2.2. Error modexample 92
9.2.3. Visualization Approacbn AUX_SSS and AUX_DISTAN 93
9.2.4. Figure 105 AUX_SSS Zone PanelDummy Data Filtering 94
9.2.5. Visualization of AUX_FARA Products 94
9.2.6. Visualization of AUX_GAL_OS and AUX_GAL_SM 95
Appendix A Prerequisite for Printing 97
Appendix B Phase Calculations in SMOS Data Viewer plots 98
Appendix C  transformations performed to switch from L1B Fourier componentsof BT to L1B
reconstructed BT 100
Appendix D: Star Domain Visualization 102
Appendix E: Browse Structure of Level O Product Arrays 104

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code : SDVDMETEGSUMO1E-R

de.l S SMOS Data Viewer Issue : 2.9
I I I Software Userd Manual Date 14/05/20 10
ENGENHARIA Page : 10 of 165
List of Tables
Table 1: List of Terms Used in thiS DOCUMENL...........oiiiiiiiiiiiiee e ee e e e 16
Table 2: List of acronyms used in thiS dOCUMENL...........cuiiiiiiiiieiie e e e eeens 17
Table 3 L1A products to which L1A Specific Visualization Features apply..........cccccveiiiieenreeiiennnns 59
Table 4 L1B products to which L1B Specific Visualization Features apply..........cccccoeeiiiieeniiiiiennnns 69
Table 5 L1C products to which L1C Specific Visualization Features apply...........cccccciveviinneeeen 43
Table 6 L2 prodats to which L2 Specific Visualization Features apply...........ccccouvuviiiiennieeeeeeeinnnnnn. 85
Table 7 L2 products to which L2 Specific Visualization Features apply...........ccccvvviiieriineeiiiiiinnnnn. 85
Table 8 L2 Ocean Salinity fields that can be projected on theggugal map..............ccccceeiiiiiiiieeenenns 87
Table 9 L2 Soil Moisture fields that can be projected on the geographical.map..................oeuuvennnn.. 87

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code : SDVDMETEGSUMO1E-R

de.l m S SVIOS Data Viewer Issue : 2.9

) ~ Date : 14/ 05/20 10
Software Userds Manual

ENGERHNRIA Page : 11 of 165

List of Pictures

Figure 1 SMOSView stawindow (From top to bottom: Menu bar, Tool Bar, Buffer)........................ 22
Figure 2: Buffer SEIECHION DOX..........iiie e 23
Figure 3: HOW tO SPIE WINAOW. ......oiiiiiiii et e et e et eeeeenees 23
Figure 4: Multiple (X 4) WINAOWS OPE NI ......cvvuuuiieeeeeeeiitaaiii e e e e et e e e e e eeeeeeaaa e e e e e e eeesnnnaan 24
FIQUIE 5. FIlE MEBNUL..... ittt et e ettt e e et e e et e e e e e e eeees 25
FIGUIE 6 VIEW IMIBINUL ...ttt e e ettt e e et e e e et et e et e e e e e e e e eeeaannan 26
FIQUIE 7 SYSTEM IMBINUL. ...ttt e e e ettt e e ettt e e bt e e e e e e e aab e e e e 26
FIGUIE 8: WINUOW IMBINUL. ...ttt ettt e e et e e e e e e e e e e e e e aaa e e e e e e 26
FIGQUIE 92 HEIP IMBINUL ...ttt ettt e e e e e e e e et e et n e e e e e e e eeebanaan 27
Figure 10: RIghCIICKING @XAMIPIE. ... .. e e e e 28
FIQUIE 11: SMOSVIEW ICOMNS. ...ttt ettt e e e e et e e e e e e e e e e e eaana e e 29
Figure 12: New file ChOOSEI ICAMN..........uuii it e e e e e e e e ee e eeenes 30
Figure 13: File ChOOSEr DUITEE.......uuii e e e e e e eaes 30
FIgure 14: File CROOSACONS. .........cciiiii e e e e e e e e e e et eeaee et e e e era s 31
1o [ I T o] (o L= Tl T P 31
Figure 16: Compatible file ICQAN..... ... e 31
Figure 17: FOrmat Manager ICQD..........uuueieiii e e eeea e e e et e e e et e e e et re e e e s et e e e eeatn e eeesta e eaenesnneaeenes 32
Figure 18: Format manager DUFFEL.............i i e 32
Figure 19: HTML format description @Xample.........coooiuiii i e e e 33
Figure 20: HTML format description Navigation iCONES ...........coveiiiiii i e 33
FIQUre 21: NEW BIrOWSEL ICONL.....uuu i e e e e e e et e e e e et e e e e e e et e e e earanas 33
Figure 22: Browser buffer @Xample..... ... et 34
Figure 23: Data broWSING ICONS......cuuiiiiiiie et e e e e e e e et e e e et e e e aeant e e earan s 35
Figure 24: Interpreted data rePreSHOIEL ............ccoeuuiiiiiiiie e e e e e e ear e e e e eeeert e e eerenas 37
Figure 25: Ignored data flag...........oooiiiiii e 37
1o (U g IP2A S o = L 1Y o o = PSP 38
FIQUIE 27 HEX IMOAE. ... . et e et e e e e e e e e e e e eat e e e e et e e e eettn e eeeranas 39
Figure 28: Semantic MOde diSPIAY..........coouuuiiiiiiiie e e 40
FIQUre 29 Tabular MOE. ..........ouiiii e e e e e e e e e e e e et e e e e aaanss 41
Figure 30 Transposed table from the tabular mode.............cooo oo 41
Figure 31: "EXport t0 ASCI" dialog DOX........coieieeee e 42
Figure 32: AST eXPOrt @XAMPIE. ..o et e e 43

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code : SDVDMETEGSUMO1E-R

d SMOS Data Viewer Issue : 2.9
hre Gg:! Am | S Software Userds Manual EZ:G 14/125501;2
Figure 33: Subset SEIeCtioN WINAQW............ouuiuiiiieiieeei e e s 44
Figure 34: SUDSEt SEIECTION ICOMS.......ciiiiiiiiii ettt e e 44
Figure 35 New SUDSEt dIalOg DOX........uuuiieiiiiei et aa e e e e e e eeeeaes 44
Figure 36: Selected data for eXport @XampPIe.........ccouuiiiiiiiir e 45
Figure 37: 8lection of data With SCroll DAXS...........ooiiiiiii e 45
Figure 38: Plot default WINAOW.. ...........uuii et eeeeenes a7
Figure 39: PlOtter DUTEI ICOMS. .......u.i ettt e e e e e e s a7
Figure 40 PIOt TEMPIATES DOX.......uuiiiieeeieiee ettt e e e e e e e s 48
FIQUIE 41 DAta PaAN@L....... oottt e e e e e et e e 48
FIGUIE 42 PrOQUCT I ... .ttt oottt e e e e et eeee e et n e e e e e e e nnananes 49
Figure 43 Plot SCreenCRAIt PAN@L......... oot eeee e 49
FIQUIE 44: Array PaneL. ... oot 51
Figure 45: Data value against data CONtainer INGEX..........ccoviiiiiiiieieiii e 51
Figure 46: XY Series PlOt teMPIALE. ........cooeiiiiii e e e 52
FIgure 47: XY SeriEeS EXAMPIE........ it e e e e e e e a e e e 52
Figure 48: XY series with external data...............ooiiiiiiiioi e 53
Figure 49: IMport fil@ MENU..... ..o e e e e e e e e et e e e e e eaenes 53
Figure 50: Import file @XamPIE... ... i 53
Figure 51: MUlti PIOt @XamPIE... ... e e e e e e e e e e e aeaes 54
T [N ST Aa AN | I o] (o ¢ 38 o o o 55
Figure 53: REMOVE NOUE ICOMN........ciiiii e e e e e e e e et e e e e e et e e e eaaanas 55
Figure 54: Save TemMPIAte ICON.........coii e e e e e e e et e e e e et eeeeaes 55
Figure 55: Title renaming @XNPIE.........uuuiiiiiii e e e e e e e et e e e e e eaaans 55
FIgure 56: COIOr SEHING MEIILL. ... .ciiiii e e e et e e e e e e e et e e e et e e e e e era e e eeranens 56
Figure 57: Plotter properties COlOr SEIING. .. ..oiiiiii i e e e b 56
Figure 58: Plotter HSB COlOr SEING.....cccuuiiiiiiii et e e et e e e e et e e e e eeaa s 57
Figure 59: Plotter RGB COIOr SELHIG.......ciiiii e e e e e e e e e ereans 57
Figure 60: L1A visibilty MatriX @Xample........coooiiiiiiiii e e 60
Figure 61: Plot Type drop OWN MENULL.........iiiiii e ieee e e e e e e e e e e e e e e e e et e e e st e e e eennanns 61
Figure 62: Snapshot Setting detalilS.........ccoouuiiiiiiiiie e e eeaaan 62
Figure 63: Data field drop down Menu eXample...........cii i) 62
Figure 64: Value Details diSPIay........co.uuiiiiiiiii i e eeee e e eaes 63
10 1 R o ) b o Lo = o) 63
(o [ SISO b o o] g o (0] 11 7= £ 64
Figure 67 JPG @XPOIt FESLIT........ e e e e et e e e e e e e eaan e 64

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code : SDVDMETEGSUMO1E-R

d e.l m S SMOS Data Viewer Issue : 2.9

: Software Userd Manual Date 14/05/20 10
ENGENHARIA Page : 13 of 165
Figure 68: Color TaBIES MENU.........uiiieiieieii e e e e e e e e e r s 65
Figure 69: Color table @XampLe............uuie e 65
Figure 70: L1A matrix representation using a COBINE...............coovviiiiiiiiiiii e 65

Figure 71 ADisplay c.al.ar..sc.al.e..i.n..pl.ot.o..s.el6B8cted

Figure 72 Min and max color scale range SEIECHON............coov i 67
Figure 73: SNapshot SHAEE........cooiiiii e e e e e e e e eeeenn 6.7
Figure 74: Start Domain visualization eXample.............coouiiiiiiiiiiiiee e 63
Figure 75: L1B Fourier Components of BT eXample........coooiiiiiiiiiiiieiiiii e 70
Figure 76 L1B PIOt tYPE MENU......oiiiiiiiii ettt ettt e e e e e ettt r e e e et e e e b e e e e e e ennee 70
Figure 77: L1B Spatial Representation eXa@IIpl............ooi v iiiiiiiiiiiie et e e e e e 71
Figure 78 L1C Specific Visualization Feature WINAOM. ...........ccooooiiiiiiiiiiiie i 74
FIgure 79 L1C PIOt TYPE MENUL.....coiiiiiiiiie ettt ettt e e e e e ettt e e e e et e e et e e e e eeenes 14
Figure 80 L1C Attributes Drop DOWN MEMUL.......uuuuiieieiiiiiiii et ee et e e eeaaaaes 75
Figure 81 Example of L1C BT value field displayed. All pixels displayed refer to the same snapshot
(00 C 3 L ) TP PP 76
Figure 82 L1C Ge0 T0oIs BOX DELallS..........ccoviiiiieiiiiiieeee et e et e e e e eserine e L O
Figure 83 Projections Drop DOWN MENU...........uuuiiiiiii e e e e et e e e e 77
Figure 84 North Orthographic projection example............oiiiiiiiiiei e 7
Figure 85 ColOr TabIES IMENU......uu. i e e e e e e e e e e e e e e e et e e e eaaanas 78
FIQUIE 86 EXPOIT BOX.....ouiiiiiiiii et e et e et e e e e e et e e e et e e e 78
Figure 87 Export formats drop dOWN MENLL..........oieiiiiieeeiiies e e e e e e e e e e e e e 79
Figure 88 L1C Zoom in/ out / around TOOL.........cieeiiii i e e 79
Figure 89 L1C Snapshot ID SEIECLOr DOX.........cuuiiiiii e e 80
Figure 90 L1C Incidence ANQGIE SEIECLOL........couun i e e 80
Figure 91 Measurement Counter Praj@t L1C example.........oooeeiiiiiciiiie e 81
Figure 92: BT vs Incidence Angle Selection MENLL..........coouuiiiiiiiiier e e e e 82
Figure 93: BT vs Incidence ANgIe Chall...........oi oo 83
Figure 94 L1C browse product visualization example (North orthographic projection).................... 84
Figure 95 L2 specific visualization feature WINAOM..............cuuiiiiiiiiii i 86
Figure 96 Field selection bo©O§ producon the left;SM producton the right).............cccooooiiiii e, 88
Figure 97 FlIags SEIECHON DOX.......coouiii e e 88
Figure 98 Flags COlOr tranSPar€NCY MEIIL. ... .....uuueeeiiieeeeeeiieeeeeet e eeeet e e eaeaeeeestaaeeearaeeesssnnas 89
Figure 99 Flags transparency SeleCtion MEILL..........u et e e e e e eees a0
Figure 100 L2 field COIOr SCAIE........ o e e e e e e e e eeees 91
Figure 101 L2 OS product visualization @Xamle...........c.uiiiiiiieiee e a1

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code : SDVDMETEGSUMO1E-R

de.l m S SMOS Data Viewer Issue : 2.9
~ Date : 14/ 05/20 10

Software Userds Manual
ENGENHARIA Page : 14 of 165

Figure 102 CI iocdke 00 n ctohne tfoE rsrtoarr.tM.t..h.e...er.r.o.r...@d de

Figure 103 ErrOr COIOr SCALE.......oouuiiiii ettt e et e e e e e s 92
Figure 104 Error mode display above SSS field..........cooooiiiiiiii e 93
9.2.4. Figure 105 AUX_SSS Zone PanelDummy Data Filtering..............ccovvvvmmmmiiiiiinnieeieeeiiiineeen 94
Figure 106 Display DUMMY Valu€S OPUIQI.......ccouuiuuiieeeiiiieieeiiias e e eeeeeiii e s e e e e e eeeenrin e eeeeeees 924
Figure 107: AUX_FARA Specific ViSUANIZAtIQN.........coouuiiiiiieiiiieeiiii e 95
Figure 108: AUX_GAL_OS Specific VIiSUBIIZAtIQN ............uuuiiiiiiiiiieiiiiii e 96
Figure 109: AUX_GAL_SM Specific VISULIZATIAMN...........ccoviiiiiiieie e 96
Figure 108: Star Domain RePreSeNtatiOnL...........cuuuuuiiieieeee et eeeeenees 102

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



Code : SDVDMETEGSUMO1E-R

de.l m S SVIOS Data Viewer Issue : 2.9

) ~ Date : 14/ 05/20 10
Software Userds Manual

ENGERHNRIA Page : 15 of 165

1. INTRODUCTION
1.1. Purpose and Scope

This document provides a detailed guideusing 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 appropriexgoated in

a variety of formats.

1.2. The SMOSView mission

SMOS is an Earth Explorer mission dedicate@nalyzingthe soil moisture and ocean salinity. These
parameters are two key variables used within models developed to study the meteorology andyhydrolog
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 Radiowigter
Aperture Synthesis), a two dimensionaband 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 Proces&ngund Segment (DPGS). This processing
facility will ingest raw data dowdlinked 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 ragiatasvisualization 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 capablef opening and decoding SMOS data. It then displays the contents as
tables, graphs as appropriate.

1.3. Sructure of the Document

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

C Chapter 2 presents the SMOSView application and its functionalities.

C Chapter 3 details the first steps to use SMOSView; installing the software, systeap setd the
User Interface.

Chapter 4 explains how to view product content and format description
Chapter 5 descibes plotting capabilities of SMOSView

Chapter 6 details visualization features of L1A data

Chapter 7 details visualization specific features of L1B data

Chapter 8 details visualization features of L1C data

Chapter 9 details visualization features of L2tda

Appendix A is about the BinX to Xin converter

O 0 0 0 0 00 0

Appendix B gives the Prerequisite on the systemugefor printing from SMOSView GUI
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C Appendix C detailsPhase calculations in SMOS Data Viewer plots

C Appendix D may be useful to scientific users who wanutaerstand how SMOSView performed
the transformations to switch from L1B Fourier components of BT to L1B reconstructed BT

1.4. Abbreviations and Acronyms

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

Data Set A collection of dataset 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
user.

Focus The destination of keyboard input.

Java Runtime The software required to run a Java application

Environment

Product An SMOS data file

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

Table 1: List of Terms Used in this Document

The following acronyms have beagsed 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 Agenc

GIF Graphics Interchange Format

GUI Graphical User Interface

HDF Hierarchical Data Format

HMI Human Machine Interface

HTML HyperText Markup Language (web page format)

ID IDentifier (of snapshot)

IDL Interactive Data Language
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IEEE Institute of Hectronic 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 praugssid archiving data)

PPM An image format common on Unix

RGB Red Green Blue

SDV SMOS Data Viewer also named as

SM Soil Moisture

SMOS Soil Moisture and Ocean Salinity

SPH Specific Product Header

TIFF Tagged Image File Format

UDP User Daa Product

VM (Java) Virtual Machine (used to run java software. Also JVM)
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2. THE SMOSVIEW APPLICATION

The SMOSView software enables a user to decode and display data from SMOSsprdidptay the
contents as images or graphs and export the data to a number of alternative formats.

SMOSView is a tool providing quick and easy loo&t SMOS data products. Ease of use is emphasized
through its simple graphical user interface for datpla@ation and visualization. This version is
intended in particular for the following purposes:

C Browse through data files and display their content (see setion
C Provide plotting capabilities (see sectB)n

2.1. Limitations of SMOSView

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 itindnany
specialized options. However, SMOSView allows selected data to be exported to $Dppgort more
complex analysis.

Widely usel commercial packages include:
IDL & ENVI http://www.ittvis.cont
Matlab http://www.mathworks.com

Mathematica http://www.wolfram.com/

C
C
C
C Noesys http://www.ittvis.cond

C PV-WAVE http://www.vni.com

2.2. SMOSView data format

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 Xfiguage, an XML metdata 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.

2.3. User feedback and bug report

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

to theESA Earth Observation Missions Helpdesk
mailto:echelp@esa.int?subject=SMOSView%20Bug%20Report

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

From the AAbout o SMOSView option in the Help me
C Operating System & Machine Type

C Java version, vendor name and vendor specific

C SMOSView and data format version numbers
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C Steps leadingotproblem
C 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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3. GETTING STARTED WITH SMOSVIEW

This chapter presents tfiest steps to complete before using SMOSView, i.e. installing SMOSView on
various platforms and starting the tool.

3.1. Your system setup

SMOSView is a Java application; it can run on any platfarhe main requirement for the usage of the
tool is RAM memory.

The minimum amount of memory required to launch SMOSView is equal to 512 megdhigaesill
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 adavantageeo$plecific 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 JavaSl which is included in the installation package. For more
information please refer twww.java.com

NOTE: On 64 Bit operating systems installations, the library gBBcbits version is required to be
installed.

3.2. How do | install SMOSView?

SMOSView provide installation packages for Microsoft Windows, Mac OS X, AlX, Solaris, Linux and
HP-UX operating systems.

Unzip the archive, open the file Ainstall. htmo
for yourarchitecture. The installation instructions presented below are also available in the page.
Windows:
e After downloading, double | i install.ekeé
e You do not need to install any other software. A Java virtual machine is included with this
download.
Mac OS X:

e After downloading, doublelick finstalld .
e Requires Mac OS X 10.4 or later
e Be sure you have Java 1.5 or later installed.

e The compressed installer should be recognized by Stuffit Expander and should automatically be
expanded after downloading. If it it expanded, you can expand it manually using Stufflt
Expander 6.0 or later.

AIX [ Linux / HP-UX:
e Afterdownl!| oadi ng o pdetothealirestdryenhdre yaurdawnloafied the installer.
e At the prompt type:fish ./install.biid
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e A Java virtual machim is included with this download. It will run automatically when you run
the shell script.

3.3. Update of New Product Schemas

SMOS View install smgsforthatdplagiiSNAPSBHOTjgr) aont@ining thé latest
XIN and XIS SMOS product schemas dable 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 versibe ned t
products can instantanely be read. The process is very simple, the user just need to replace the old

fismosformatspluginSNAPSHOT j ar 60 fil e with the new one.
T h esmadsformatspluginSNAPSHOT j ar 0 i s | ocated in the direc
installed.

3.4. How do | start SMOSView?

In order to run SMOSView:

C On Microsoft Windows: In the 'Start' menu, click on the SMOSView shortcut in the SMOSView
group menu.

C Onan X Windows system (UNIX/Linux) or a BSD based system (Mac OS X): Open a terminal and
cd inthe SMOSView installation directory. Then type ./SMOSView.
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3.5. The SMOSView User Interface

When SMOSView starts, a large window appears containmgrau bayatool barand an area just
below known as auffer,as shown in th&igurel.

[2)] SMOS-vie =

File Edit “iew System Window Filechooser Help

gRRIOOE0RE

Qo Do = and Se gs'\charbe - | a
@@@ @ C:\Documents and Settings\charbey
ame IZe ast Modifie

SMOS-view-1.2 3items 2007/02/23 18:03
SMOS-view-1.3 2 tems 2007/03M510:23
adm-view-1.0 3items 2006M1/0310:14
.aeolus-view-1.0 3items 2007/0111 16:02
eps-view-4.01 3tems 2006M 0427 16:02
el 2 tems 2007/03M5 09:16
Cookies 232 tems 2007/03M5 08:54
Desktop 18 items 200710315 10:14
Favorites 14 items 20070312 11:18
My Documents 16 tems 2007/03M 5 09:56
Start Menu 3items 200702027 09:47
UserData Sitems 20061124 13:43

[

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 buffersthe buffer selectiobox To open this selection box as shown in figure 2, the user

has to click on its label. In this examplethe buffer selection boxis labeled:
[FILECHOOSER] CA\SMOSViewSMOS TEST PRODUCIL1A-L1B.

The bufferselection 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 bufferas been opened, it is possible to come back to a dedicated buffer by
clicking the buffer selection boxocated under the main window icons and selecting the buffer of
interest.
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2] SMOS-view 1.3 FBEX
Ecit Wiew System Window Filechooser Help

@ [FILECHOQOSER] CASMOSViewl\SMOS TEST PRODUCTIL1A-L1B

E [EROWSER] SM_TEST_MIR_SC_D1A_20070223TOE1024_20070223TOE2500_001_001_0.
E [EROWSER] SM_TEST_MIR_SC_D1B_20070223TOS2501_20070223TOT0437_001_001_0.
E [ERCWSER] SM_TEST_TLM_MIRA1A_20070223ITOE1000_20070223TOE2500_001_001_0.

(] SM_TEST_MIR_SC_D14_20070223T062501 _20070223T070437_001_001_.. 78 MB 2006/ 2120 15:08
(3 SM_TEST_MIR_SC_D1A_20070223T062501_20070223T070437_001_001_.. 7,1 KB 20064 2121 20:18
(] SM_TEST_MR_SC_D1B_20070223T082501_20070223T070437_001_001_.. 422 MB 20064 2120 1515
(3 SM_TEST_MIR_SC_D1B_20070223T062501_20070223T070437_001_001_.. 8,4 KB 20064 2121 20:18
(5] SM_TEST_TLM_MIRA1 A_20070223T061000_20070223T062500_001_001_... 1,2 MB 2006/ 2420 15:09
(3] SM_TEST_TLM_MIRA1A_20070223T061000_20070223T062500_001_001_... 5,6 KB 2006/ 2121 19:07

—

Figure 2: Buffer selection box

Multiple buffers ca be displayed in the window at the same timeslitting the window horizontally
and or vertically. It can be done by choosing
menu of the menu bar (ségure3 and also SectioB.8, Window MenuFigure8).

[@] smMOS-view 1.3

':,-| Mew Window Cil+ AL
G Close Window

T ERR

[T] spit horizontally Cti+AltH  [ropucTiLtA-L1B |

B[O %] [l

] spit vertically  Ctr+Alw [ Size [ Last Madified
@ SM_TEST_MIR_SC_D1A_| E Linsplit Cuil+AlEU DO_001_001_... 289 MB 2006/ 2620 15:08
@ SM_TEST_MIR_SC_D1A_20070223T061024_20070223T062500_001_001_... 6,7 KB 2006/ 2021 20:18
@ SM_TEST_MIR_SC_D1A_20070223T062501 _20070223T070437_001_001_... 78 MB 2006/ 2620 15:08
(] SM_TEST_MR_SC_D1A_20070223T062501 _200702237070437_001_001_... 7,1 KB 2006M 2121 20:18
] SM_TEST_MR_SC_D1B_20070223T052501_20070223T070437_001_001_... 422 MB 2006220 15:15
(| SM_TEST_MR_SC_D1B_20070223T062501_20070223T070437_001_001_... 84 KB 2006M2/21 20:18
@ SM_TEST_TLM_MIRA1A_20070223T0E81000_20070223T062500_001_001_... 1 2 MB 2006M 2420 15:09
@ SM_TEST_TLM_MIRA1A_20070223T0E1000_20070223T062500_001_001_... 56 KB 2006M 2421 19:07
%E

Figure 3: How to split window
Split window s ectUnsplios inWitrhtee iiol meed by fihe menu
The same list of buffers is available in each split window section.

Multiple windows may also be opened ($8gure4, where 4 windowareas have been opened), and
within each window, an independerstlof 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 Choba#fer as described in sectighl 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 th&ormat Manager buffer does not require any product to be opened before using it.

3.6. SMOSView bhuffers

Interaction with data files and the various tools and views provided by the application is through buffers.
The current version of SMOSView provides the faling buffers:

. File Chooserbufferi presents a view of the file system, and identifies compatible files that
can be opened with SMOSView

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

Export to IDLT allows to exprt 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 ariaysexport works
correctly if only one pixel is exported. When more than one pixel is g&eghanly the first N

© DEIMDS Engenharia S.A.

DMEDQSQREO0609SUM10-E



