-
>

GSA
Ground Segment Analysis Tool

Software User Manual

16th April 2025
Ref. TTS-GSA-TN-0101 Iss.5.0

TAITUS Software ltalia S rl Page 1 of 88

via Frascati, 60 Tel. 00 39 06 81908004 support@taitus.it
00078 Monte Porzio Catone (Roma)- Italia Fax. 00 39 06 25496116 www.taitussoftware.com



mailto:support@taitus.it
http://www.taitussoftware.com/

TAITUS
SOFTWARE
Table of Contents
1. INEFOTUCTION ...t et ss eribee e e st e e s e e e sbrraess eanbneeenns 5
11 DOCUMENT HISTOMY ... uiiiiiiiiiiiiiii e iiits et es ere st e e s e e s e 5
1.2 FaXod (0] 01/ 1 0 1S PP 6
2. INSTAIALION ..o e ree e reennneen 6
2.1 Prior t0 INSTAIAtION .......eeeiiiiiiiiii it e e 6
2.2 INSTAIALION ... e e eeennes 7
2.3 Verify GSA IS INStalled............oooooiii s s e —— 7
3. L0 U T 1G] = L PSPPSRI 10
3.1  Simple satellite acquisition, downlink, and processing........ccccccocevviiieeniiis weeeenn 10
3.1.1  LaYOUL PreParatiOn ...........eeeveiiimiiiiiiiiiies ceeeeeeeieiasesssssssssssnnnes serrrrrrrereresaeeeees 10
3.1.2 Define the simulation SCENAIIO. ..........cocuiiiiiiiiiiiiies e e aeens 11
3.1.3 Check out the Ground Segment configuration............cccccevvcieiniiices cevviieeennin 11
3.1.4  Generate the SBl........cccciiiiiieiiiiiiiis e e 12
3.1.5 RUNNING @ SIMUIALION ....viiiiiiiiiiiiiiiiicieriiires ceveeeee s errrrreeereeeeeaaes 13
3.1.6  RuUN Processing SIMUIALION...........eiiiiiiiiiiiieiis et eveee e 13
3.1.7 Check simulation output and rePOITS. .........ccoriiiiiiiiiieiiiis eeeeriiiee e esiieee e 13
3.2 Complex satellite acquisition, downlink, and processing........cccccvvvvvvveeeveeeeeees eeeen. 18
3.2.1  Layout Preparation .........ooceeiiieiiiiiies ceeiiee et aeare e 18
3.2.2 Define the simulation SCENAIIO. ........c.cociiiiiiiiiiiiiies e ees aeens 18
3.2.3 Check out the Ground Segment configuration..............ccoceeeeiiiiiiiiies cevvvveeeeeeen, 19
3.2.4  RUNNING @ SIMUIALION ....viiiiiiiiiiiiiciiiiieiiriies cevee e errrreeeeeeeeeaaaas 21
3.3 Handling Data Relay Satellites.........ccocviiiiiiiiiiiis e e 22
3.3.1 Load Sample SCENAIO......cccccceciiiis eeereieeeeeeaeaeaeee e e e e aaaeaees crraneneerernran. 22
3.4 USING Data StrEAMIS.....uuiiiiiiiiiiiiiiiiiiiiiiies ceveresiessss s errereeeaaaaaaaaaaaaaeees 24
3.4.1  Load Sample SCENANIO-......cuiiiiiiiii it e e 26
3.5 USING DISPENSEIS . ...eiiiiiiiiiiiiiiieriiiies ettt et e st e s teaabbeeeaebeeesaabaeeeenene 28
3.5.1 Adding a dispenser to a Ground SEgMENL........cccoviiiiiiiiiiiiiiis cerriiiieeee e 28
4. GSA FUNAAMENLAIS. ......eviiiiiiiii it ettt beeee st e e s e e srreee e 32
4.1 TIME WINUOW ....eeiiiiiiiiiiiiiiiriiieis ettt ss aaiteeesrbne e e b e e sneeeeas .. 32
4.2 SCENANO PANES.....cciiiiiiiiiiiii ittt ettt erbre e .33
4.3 SALEIITES. ..t e e arreeena 34
e 0 R © | 1 o | £~ SRR 35
TAITUS Software ltalia S rl Page 2 of 88
via Frascati, 60 Tel. 00 39 06 81908004 support@taitus.it

00078 Monte Porzio Catone (Roma)- Italia Fax. 00 39 06 25496116

www.taitussoftware.com



mailto:support@taitus.it
http://www.taitussoftware.com/

TAITUS
SOFTWARE
4.3.2  SENSOIS....ctiiiiiiiiiiiiiitii et iiiis aeeti e tere e e rreres 35
4.3.3  RECOMEIS ...ciiiiiiiiesiiic i iiies et et nree s areeasne e s e e e nnees anes 38
4.3.4  PACKEL STOTES......eeiiiiiiiii ittt et ree eee e 39
4.3.5 Packet Store ConfigUration...........cccoiiiieiiiiiiiiis e reee e 40
4.3.6  DaAta liNKS....ociiiiiiiiiiieiiiiiies ot e s 41
4.3.7 Data link Configuration.........cccccceiiiiiiiiiiiies eeveeeiriirer e es rrereeea———— 42
4.4 Areas Of INTEIreST ......cvi i riies e eerrbre e 42
4.4.1 Area of Interest CONfiQUration .........cccocveiiiiiiiiiiiies eeeeriiiee e iee eeeens 43
4.4.2 Area Of INtEreSt TYPES oovvviiiiiiiiiiiee et e rrrrrrrrrres aeeeeaaeaaaa 44
4.5 ANTEINNAS ...t e e e 46
4.6 CONSIIAINTS ..ttt rres et rees eeesste e e e st e e s nbbe e e e abees eeeeas 48
4.6.1 EXCIUSIVE GIrOUPING.......cccieieieiiiiiiiciiiiiiis eerrrreereeeteiaaaaaaaaaaaaaaees cvvasesesrsnnrnnannne 49
4.6.2 SUN ZeNith ANQIE. ..ot s e —— 50
4.6.3 Lead and Trail TIMES ....ccoiiiiiiiiiiiiiieiiis et e e e 51
4.6.4  TranSition TIMES......coiiiiiiiiiie s e e e s re s e e 52
4.8.5  GaAP it e eeabee e teabeesaee e 54
A.6.6  DUFALION.....uiiiiiiiiii it et e eee e beeeen 55
T A © 1T ] > N PPPTRPP 56
4.6.8  COVEIAQE ...ituuii it i iiiiiiiiiiiees eeeveeeitib e e s e e et e e eaares aanreeeeeeeeee e, rees 58
ST O [o T8 (o LU 59
4.6.10 DULY CYCI...eiiiitiiii i et areee e st e s 60
4.6.11 PaASS DIFECHION.......veiiiiiiiie it et ree eeee e 61
T A - 1] (0 (o [ UV URUURRUR RPN .. 62
4.6.13 ECHPSE iy e e e 63
4.6.14 Observation Zenith ANGIE ...t e aieeeene 64
4.6.15 DireCt DOWNIINK ....cooiiiiiiiiiiiic i e e 65
4.6.16 POIANZALIONS. .....coiiiiiiic s e e 66
4.6.17 ElEVALION ..ottt e e .. 67
4.7 [ F= T 11 o N IF= Vo L SR UUTT T .. 68
5. Simulation Baseling INPUL ...t s rereee e 70
5.1 SENSING PlaN.....iiiiiiii it e e .70
5.1.1 Polarization SElECHON..........oiiiiiiieiiiiiiiis it e 70
5.2 CONACES PIAN......iiiiiiiiiii i e e e .72
6. RUN SIMUIALION 1..eiiiiiiiiciii i e abeee e st e e s b e e e sbeee e .73
6.1 TravelliNg tASKS .......ceiiiiii it et res eee e 74
TAITUS Software ltalia S rl Page 3 of 88

Tel. 00 39 06 81908004
Fax. 00 39 06 25496116

via Frascati, 60
00078 Monte Porzio Catone (Roma)- Italia

support@taitus.it

www.taitussoftware.com



mailto:support@taitus.it
http://www.taitussoftware.com/

TAITUS
SOFTWARE
6.2 RECOIAING PlAN......oiiiiiiiiiiiiiiiiiis et e st e e e b e e .75
6.2.1 Compatible Packet StOr€S.......ccciiiiiiiiiiiiiiiiiis cvttrie e niee crnrraeeeaeas 76
6.2.2  BeSt PACKEt SIOTE.....ccciiiiiiiiiiieiiiiiiis ettt eriree e 77
6.2.3  SEOTAQE....eiiiiiiiiiiiiiie i e e aeeaaa 78
6.3 DOWNINK PIAN ... e res e .78
6.3.1  DOWNIINK SIOLS.....ccciiiiiiiiiiciiciiis e e e 78
6.3.2 Regular Downlink and Direct DOWNINK............ccoiiiiiiiiiiins e 78
6.3.3 Suitable Packet Stores for downlink............coccviiiiiiiiis v 79
6.3.4 Ordering PacCKet SIOreS.......cccvvviiiiiiiiiitt crrrrrrees aeeeeaea e 79
6.3.5 Downlinking & Packet SOre ........cccovviiiiiiiiiiiiiis e e 79
6.3.6  Real Time doWnlinK...........ccociiiiiiiiiiiis s e 79
6.3.7 Deferred DOWNINK........cocciiiiiiiies e terrre e 80
6.4 Final antenna assSignMmeNt...........cooiiiiiiiiiiiiiiiies et e e e e e e e e e 81
7. COlleCting RESUIS.......ooiiiiiiiiiiiiciis e es ee e e .82
7.1 Parenti Child relations...........coccciiiiiiiics e eevrrree e 82
8. VLS04 Lo TN =2 PSP .83
9. GSA Configuration fileS.........cooiiiiiiiiiis s e 83
10. PostgreSQL sample database installation procedure...........ccccccevviiiiiicens vvevveeennnns 85
10.1 Setting up the ENVIFONMENL .......cccoiiiiiii s e areeeeaaaaaeans 85

10.2 Download and install the PostgreSQL/PostGIS software (example for windows)... 85

10.3 Create an empty database for the project and enable the PostGIS extension....... 85

10.4 Load the template DB to the empty database. ..........ccccccceeeeiiiiiiins i, 86

10.5 Verify/setup DSN for database connection.............ccccceiiciiiiiiiies crvvvvieieieeeeeeeeee, 87

10.6 Annotations: Table structure and relevant data types .......cccccceviiiiiiicns cvveeee. 88
TAITUS Software ltalia S rl Page 4 of 88
via Frascati, 60 Tel. 00 39 06 81908004 support@taitus.it

00078 Monte Porzio Catone (Roma)- Italia Fax. 00 39 06 25496116 www.taitussoftware.com



mailto:support@taitus.it
http://www.taitussoftware.com/

|
C
(V]

(%]
(@]
>
el
m

-
"e>

1. Introduction

The GSA or Ground Segment  Analysis Tool , allows simulation and analysis of payload
ground segment scenarios

The GSA was initially developed to support Copernicussatellites but has been engineered to
support any mission.

The GSA provides advanced modeling ofsatellites orbit, sensors, on board recorders,
downlink scenarios, ground station acquisition timelines, and multiple areas of interest. It also
supports ground segment processors, algorithms, dissemination links and repositories with
the goal of determining end -to-end delivery timelines.

The GSA simuétes the planning of satellites, ground stations and their attached ground
segment to implement the user requests expressed in terms of areas of interest and
frequency and modality of acquisitions. The GSA models as well many mission constraints to
comply with duty cycle, transition times, optimization rules, and many more.

The GSA is built as a plugin module on top of the SaVoir application.

1 SaVoir provides a well proven infrastructure in terms of Graphical User Interface,
visualization capabilities, file input / output, configuration editing, etc.

1 The GSA pluginprovides specific modeling of Copernicus satellites on-board recorder
and downlink planning, and additional visualization functions.

Figure 1. SaVoir with GSA

1.1 Document History

Issue Date Comments
5.0 16/04/25 New dispenser objects to handle arrival of au xiliary data
4.0 26/03/24 Updates in line with latest GSA version.

Addition of Data Streams

3.1 17/11/21 Updates for Data Links description

3.0 16/3/18 New issue to include PostgreSQL interface

2.0 8/5/17 New issue with additions of Ground Segment planning
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1.0 14/4/13 First Issue

1.2 Acronyms

ANX  Ascending Node Crossing

AOI Area of Interest

AOS  Acquisition of Signal

DNX  Descending Node Crossing

DRS Data Relay Satellite

EDRS European Data Relay Satellite System
FIFO  First In First Out

FOS  Flight Operations Segment

FOV  Field of View

GSA Payload Ground Segment Analysis tool
GUI Graphical User Interface

LOS  Loss of Signal

MLST Mean Local Solar Time at Ascending Node Crossing
NRT  Near Real Time

OBM  On Board Memory

OSAT On Site acceptance testing

OSV  Orbit State Vector

OZA  Observation Zenith Angle

RF Radio Frequency

ROEF Reference Orbit Event File

SAR  Synthetic Aperture Radar

SBI Simulation Baseline Input
SDP4 Simplified General Perturbations model 4, for Deep Space (orbit period > 225
minutes)

SGP4 Simplified General Perturbations, model 4
SSO  Sun Synchronous Orbit

SxP4 SGP4 / SDP4 algorithm

TLE Two Line Elements

2. Installation

2.1 Prior to installation

GSA is a Plugin modulefor the SaVoir application. Make sure SaVoir isinstalled in your
machine prior to installing GSA.

Any SaVoir licensed version (Standi Alone or Floating) will operate with SaVoir.
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The GSA plugh has a version nhumber which must match the version number of SaVoir
indicating that they both have been compiled together and are consistent about the use of
common libraries and data structures.

If the version numbers are not compatible GSA will refuse to load, so make sure you install
the GSA plugin with the same version as SaVoir.

2.2 Installation

Installing GSA requires simply executing the GSA installation setup.exe and following the
installation wizard.

|8 SaVoir Plugin GSA (64 bit) 9.5.19 - InstallShield Wizard X

Welcome to the InstallShield Wizard for
SaVoir Plugin GSA (64 bit) 9.5.19

The InstallShield(R) Wizard will install SaVoir Plugin GSA (64 bit)
9.5.19 on your computer. To continue, click Next.

SaVoir Plugin GSA implements the functionality of the
Ground Segment Analysis (GSA) tool. It includes
simulation of multi-satellite missions with simulation of
sensing scenarios, on-board recording management
with handling of Packet Stores, multiple downlink
channels, Data Relay Satellite simulation and Ground
S t processing and di ination

S A "4 O I R WARNING: This program is protected by copyright law and
international treaties.

Plugin GSA Copyright © Taitus Software

Ground Segment

Analysis tool

SR

Figure 2. Installer Wizard

2.3  Verify GSA is installed

At the end of GSA installation, follow these steps:
Open SaVoir.

Verify the Top Menu includes a GSA menu header, and the tool bar includes the GSA toolbar,
with AGenerate SBI &6 and fiRun Simulationd buttons.
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Figure 3. GSA Opening Screen

Open Edit / Properties / Plugins / Loaded and verify that the GSA and the PostgreSQL /
PostGIS plugins areloaded and installed (checked).

SaVoir Properties

[:“ Environment

— = Plugins

- Plugins Taitus GMES Station Analysis (GSA) Plugin
7 Loaded Taitus Meteo Plugin
l_j] 3D Engine Taitus PostgreSQL/PostGIS Plugin
. :“ Satellites Taitus Antenna Visibilities Plugin

:“ Swaths
:“ Areas of interest

[:“ PostgreSQL
[:“ Antennas

Taitus GMES Station Analysis (GSA) Plugin
Implements the functionality of the GMES Station Analysis(GSA) tool.

Includes simulation of satellite missions and ground segments with the following
features

- Simulation of sensing scenarios

- On-board recording management with handling of Packet Stores (Sentinel-1)
- Multiple radio links

- Processing and dissemination analysis

- End-to-end analysis of production and delivery

| Apply | oK | Ccancel |

Figure 4.  Plugins Properties page

Verify that the GSA Satellites, Regions, and Antennas default configuration files have been
installed in the factory cnf folder:

Folder File
32-bit C:\Program Files(x86) Taitus Software\SaVoiicnfisatellites _GSA.xml
C:\Program Files(x86) Taitus Software\SaVoiicnflantennas _GSA_GroundSegment.xml
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C:\Program Files(x86) Taitus Software\SaVoiicnfiregions _GSA S1_Regions.xml
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3. Quick start

This chapter provides a quick walk-through of GSA by defining a simple simulation scenario
and running it to obtain results. It will illustrate the typical steps required to obtain results in
GSA.

3.1 Simple satellite acquisition, downlink, and processing

As a quick start we will show a simple scenario of one satellite (Sentinel-2A), one sensor
(MSI-NOBS), one area of interest (Africa), one Ground Station (Italy.ESRIN) and one
processing chain and repository, as shown in Figure 8.

3.1.1 Layout preparation
Open SaVoirand select a simple Sentinel 2 simulation scenario as follows:

1 Open the dropdown box on top of the Satellites scenario. Scroll down to select

"Browseéodo and select the sample scenario file G
Folder File
32-bit C:\Program Filegx86)\Taitus Software\SaVoiksamples.gsa\sentinel2_ESRIN GSA_S2.xml
64-bit C:\Program Filed Taitus Software\SaVoiksamples\gsa\sentinel2_ESRIN GSA_S2.xml

On the Areas pane select Continents

Open the dropdown box on top of the Antennas scenario. Scroll down to select

"Browseéo and select the sample scenario file G
Folder File
32-hit C:\Program Filegx86)\Taitus Software\ SaVoitsamplesigsa\sentinel2_ESRIN GSA_ESRIN.xml
64-bit C:\Program Filed Taitus Software\SaVoiksamples\gsa\sentinel2_ESRIN GSA_ESRIN.xml

 Set Manual Intersection Mode.

This is advisable to avoid automatic triggering of intersection calculation when

activating regions or sensors. In Manual Intersection Mode, intersection calculation

will be triggered only when explicitly pressing the Refresh or the Generate SBI

buttons. To set Manual Intersection Mode go to Edit / Properties / Swaths /

Intersections / Calculation = Manual .Notice that the Label fical cu
MA N U Aunlill@ppear on the top left corner of the Map View.

SaVoir Properties

{_ ]] Environment " " -
) - Intersection Calculation Options
t]] Flugins Calculation MANUAL -
t:“ 3D Engine Intersection Mode
1]] Satellites Auto Steering
w.' Swaths Steering criteria MAXIMIZE AREA -
—> Intersections Auto resize
Casemihh FPaloodadinm Nediane

Figure 5.  Setting Manual Intersection Mode
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T  Make sure Intersection Mode is enabled on the main toolbar.

3.1.2 Define the simulation scenario.

1 Set the simulation time. From t he application toolbar select 14 days.

A4#H March 2024 April 2024 May 2024 4
MO TU WE TH FR SA SU MO TU WE TH FR SA SU MO TU WE TH FR SA SU
9/ 26 27 28 29 1 2 3 41 2 3 4 5 6 7 18 1 2 3 4 5
4 5 6 7 8 9 10 5.8 9 10 11 12 13 14 v 6 7 8 9 10 11 12
1 12 13 14 15 16 17 6 15 16 17 18 19 20 21 2 13 14 15 16 17 18 19
12 19 20 21 22 23 24 17 22 23 24 25 26 27 28 220 21 22 23 24 25 26
1325 26 27 28 29 30 3 18 29 30 2 27 28 29 30 31 1 2
3 3 4 5 6 7 8B 9

Today

Figure 6. SaVoir Time selection interactive calendar

1 Onthe Satellite Scenario panelselect a satellite sensor configuration. Select MSI -
NOBS on Sentinel -2A.

1 On Edit/ Properties / Satellites / Mission plans unselect Sentinel2 as active in
Mission plans list, just for the purpose of this exercise.

1 Onthe Areas pane selectAfrica. If not available in the Continents scenario, press
iReverto to revert to the factory scenari o.

On the Antennas pane selectItaly.ESRIN

Make sure the Sentinel2A satellite is not downloading mission plans from the server
(disactivate the satellite in Edit / Properties / Planning / Acquisition plans)

BE [ @2 - x BRALIOCT > i x HE D &% v B ox
G5 52 - || continents - |[esA sk -
= ,{ Satellites = O Areas of interest = § Antennas
= Sentinel-2A [‘:ﬂ Africa =[] [ maly.esrm
=]} (—9\ Orbits [?:ﬂ Antarctica = ESRIN.S2.Processor *
® Sun-Synchronous Nominal Orbit [?] Asia =] MSLNOBS.LO.L1
C Two Line Elements [:_] Europe 8 ESRIN.52.Repository
= ) Sensors L_] North America this
[] mst-noes [\_] Oceania = MSLNOBS.L1.L2
= | Recorders L:ﬂ South America 8 ESRIN.52.Repository
=[@) oam this
EQ ps-00 = MSLNOBS.L2.BROWSE
2 Radio Links g ESRIN.S2.Repository
o =l MSLNOBS.RAW.LO

] B wis

Figure 7. GSA Scenario panes

3.1.3 Check out the Ground Segment configuration.

The Ground Segment is defined in the antennas file GSA_ESRIN.xml, containing an antenna
at ESRIN feeding a Processing computer with algorithms for generation of Level O, 1, 2 and
Browse products to be stored in a Repository collocated at ESRIN.

You may obtain a global gr o@SAdGreuadgSegenant di agram i n
Diagram. 0
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ESRIN

\I 520 Mhbps ﬁ

’ p: 52 Processor 52 Repository
0
Sentinel-24 [taly. ESRIN

Figure 8. Ground Segment Diagram

A more detailed ficenter 0 diclelgon kaiym.ESRINnanténeaandbt ai ned by
sel ecQGentargiag’@am 06 whi ch shows a more detailed breakdowr
dissemination workflow.

ESRIN

FSRIN_S2 Processor
CPUs — 4

MSILNOBS RAW LO MSILNOBS L0.L1 MSINOBS L1 12 MSI.NOBS L2 BROWSE

ESRIN.S2. Repositary

Sentinel-2A Italy ESRIN

Figure 9. Center Diagram

This configuration shows that data from Sentinel-2 is downlinked to ESRIN station and then
processed in the 4-CPUESRINSentinel-2 processor, through 4 sequential algorithms: from
raw to LO, then to level 1, level 2 and browse. The outputs of L1, L2 and BROWSEare sent to
the ESRIN Sentinel 2 repository.

3.1.4 Generate the SBI

The SBI (Simulation Baseline Input) is a basic acquisition and downlink opportunity plan that
provides the input elements to the simulator in terms of:

1 Candidate timeline of swath acquisitions compatible with instrument and AOI
constraints.

1 Candidate timeline of downlink opportunities over compatible ground stations
(antennas).

To generate the SBI just press the SBI button on the GSA toolbar or, on the GSA menu,
s e | &eneratéSBI 0 .

Verify that a timeline of 14 days is generated by inspecting the Gantt view.

Day 072
0sh 06h O7h 08h 03k 10K 2h 13h 14h 15h 16h 17h 18h 13h 20h 21h 22h 23h 00h O1h 02h 03h O04h OSh 06h O7Th 08h

[+ Sentinel-2A 5547 | 45548 | 45549 | 45850 | 45551 | 45552 | 45553 | 45554 | 45555 | 45556 | 45557 | 45558 | 45559 | 45560 | 45561 | 45562 | 45563 | 45564 | 45565
2 Afriea

12-MAR-2024 Day 073

MSI-NOBS | ] I 1 o [ ]
B3 P

2 haESaN " " " ]
Figure 10. SBI Gantt display
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3.1.5 Running a simulation

Cl i ck RBumSimiHatonid button on the applicationftool bar t
on-board recording and downlink based on the generated SBI.

Wait a few minutes to obtain a timeline of storage and downlink plan for the defined SBI.

Day 072, Tue, 12-MAR-2024 Day 073, Wed, 13-MAR-2024

| 0Sh 0sh O7h 0Bh 0Sh 10k 11h 12k 13k 4h 15h 16k ITh 18h 19h 20k 21h 22h 23h 0Ok O1h 02h 03k Otk OSh 05h O7h OBh 03k 10h 11h 12h 13h 14k 15h 18K 17h
[eFs Sentinel-2A 5547 | 45548 45549 45550 | 45551 45552 45553 | 45554 45555 45556 45557 45558 45559 45560 | 45561 45562 45563 | 45564 45565 | 45566 | 45567 | 45568 | 455
2 MSI-NOBS
Africa g ! g U
2au 1 | o I B B
| I T
B8 Ps-00
[7 ) Passes [
2 haly.ESRIN i L} 1 [ | ] 1 ] L}

Figure 11. Downlink Plan display

3.1.6 Run processing simulation.

Cl i ck RBumPtodessingido button on the application tool bar t
Ground Segment processing based on the downlinked data.

A timeline of processing and dissemination will be shown on the downlink plan window.

osn orn 3n 14h | 1Sh 16h 17N 18h 18R 20h  2h 2% 2h 0oh O1h 026 03K B4R OSh 06h O7h 0K 03K 15h | 16h 17
(17 Sentinel-2A 45548 | 45519 | 45580 | 45551 | 45583 | 45553 | 49854 | 45555 | 48886 | 45557 | 45858 | 45550 | 45860 | 45561 | 48SB2 | 45563 | 45564 | 4356 45568 58
@7 Msi-NoBs
Africa | =) [ 1 1| (] |
[ERAE] 9 A
L L ! 7t T | I
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Figure 12. Downlink Plan with Ground Segment processing and dissemination

Right c¢click on any downlink task (e.g. a L2 task) a
processing timeline of a given acquisition. This will show the simulated timeline from sensing
to downlink, processing, dissemination, and reception at repositories, also called repositories.

Dy 072, Tue, 12-MAR-2024 T

= 'é?":‘;;!"l:;ﬁ%;“ 45548 435: 45550 S:;:,Q n::;m 5953 | 48554 | 45555 45556 | 45557 | dSSSB | 45550 | 45860 | 45561 45562 45563 | 45564 455668 | 45567 45568 | 455
a'qu \f"'ﬁu—::—__—_ Data take split in two passes
[ Passes $
% hatyESRIN
[5] @ ESRIN 52 Processor
L0 LI
! 1
[F]
— Downlink passes -
5 BN Reresttory | 4’_-_-_-_________}'-\rrr\lf;ﬂ of products at repositories
4 ‘s::o.-.s: : '
Figure 13. Breakdown of production timeline
3.1.7 Check simulation output and reports.
The GSA will produce the following reports:
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1 Downlink plan, with or without processing , as seen in Figure 11. and Figure 13.
1 On board memory size profiles for all packets stores and per-packet-store, as shown
in Figure 14. (trigger with menu GSA / On -board memory /S ize)
1 Count of Data-takes profiles, as shown in Figure 14. Figure 15. (trigger with menu
GSA/ On-board memory / Data take count)
1 End-to-end sensing downlink and delivery times, as shown in Figure 17. (Trigger with
menu GSA / End to end /Sensing to Downlink and GSA/Endto end /Sensing
to Repository )
1 Packet Store allocation tables (in text form and in Excel), as shown in Figure 18. and
Figure 19. (trigger with menu GSA / Packet store / Data Allocation )
1 Sensing and downlink statistics, as shown in Figure 20. (Trigger with menu GSA /
Statistics / Sensing and downlink).
1 Processing statistics, as shown inFigure 21. (Trigger with menu GSA / Statistics /
Processing )
1 All outputs can be generated via the GSA top menu after any simulation run.
Figure 14. Memory occupation profiles
Figure 15. Data Take Count profiles
| e r‘ e ‘ i ‘ =l o= ‘ b ‘ ik I | R ‘ e
Figure 16. End-to-end, fAs<#¢ondowmgl i nko | atency ti mes
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Figure 17. End-to-e nd
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|l atency

I
2 List of data takes
satsllite: Sentinal

stored in
—2a

each Packst Store

16 Africa.Africa.
17 Africa.Africa.

ra-00
1
Area of Interest sensor Antenna Channel Polarization  Sensing Pol PassThrough size Latency Sensing Orbit
(MBytes) (soca)
Africa.Africa.main Italy.EsRin 1 ¥ 3416.886 5227.166 45536 2024-mar-i1 2024%
Africa.Madagascar Italy.ESRIN n N 7694.672 4900.625 45534  2024-Mar- 2024-¥
Africa.Africa.Main Italy.ESRIN i N 33125.368 5438.485 45535 2024-Mar- 2024-¥
Africa.Africa.Main Ttaly.ESRIN Fx N 30170.655 11504.350 45535 2024-Mar. 2024-0
Africa.africa.Main Italy.ESRIN Ll N 2756.488 €020.400 45536 2024-Mar-. 2024-¥
Africa.Africa.Main Ttaly.ESRIN FE N 31056.544 34260.372 45536 2024-Mar— 2024-¥
Africa.Madagascar Italy.ESRIN Li N 949.791 4853.88¢ 45548 2024-Mar-. 2024-¥
Africa.Africa.Main Italy.ESRIN n N 36625.128 5348.892 45548 2024-Mar- 2024-¥
Italy.ESRIN i w 26014.800 11368.543 45549 2024-Mar- 2024-¥
Italy.ESRIN Iy ¥ 17104 861 sesslale 45550 2024-Mar- 2024-¥
Italy.ESRIN Li N 12571.143 34280.579 45550 2024-Mar-. 2024-¥
Italy.ESRIN iy N 16651.839 28354.086 45551 2024-Mac- 2024-¥
Ttaly.ESRIN 1 N 34418.651 5211.129 45583 2024-Mar- 2024-¥
Italy.ESRIN Iy N 15778 611 111510664 43563 2024-Mar- 2024-¥
Italy.ESRIN Ll N 19939.695 5693.76€6 45564 2024-Mar-. 2024-¥
Italy.EsRIN oy M 20588561 34416.129 45564 2024-Mar- 2024-¥
Italy.ESRIN L1 N 11377.658 28732.352 45585 2024-Mar- 2024-¥
Italy. ESRIN oy ¥ 19152 127 34150.503 43565 2024-Mar- 2024-%
Italy.ESRIN Li N 11368.045 5197.555 45577 2024-Mar-. 2024-¥
Italy.ZsRIN oy M 2245550 4535300 45577 2024-Mac- 2024-¥
Africa.Africa.Main Ttaly.ESRIN Ll N 33665.582 5427.93% 45578 2024-Mar- 2024-¥
AfricaAfrica Main Italv.EsRIN n M 26271.102 115150578 43578 2024-Mar- 2024-%
c E F G H 1 1 K L M N 0 [J a a
1 Antenna  Channel  Polarization Sensing Pol PassThrough Size Latency  Sensing OrbiiSensing Anx Sensing Start Sensing End Duration  Downlink St Downlink En Dump Duratio
2 . Italy.ESRIN L1 N 9416.88555 5227.16638 45534 45362.2705 45362303 453623048 153.74507 453623635 453623652 144.875162
3 MadagMSINOBS  Italy.ESRIN L1 N 7694.67163  4900.62546 45534 45362.2705 453623084 453623039 125627202 45362.3652 453623665 118.379564
4 Africa.Africa. MSIN traly.ESRIN L1 N 331253681 5438.49519 45535 45362.3800 453623691 453623753 S540.822336  45362.432 453624379 509.621048
5 Africa Africa. MSIFNOBS  Italy ESRIN L1 N 301708553 11504.3497 45535 45362.3804 453623691 45362381 1033.40773 453625022 453625076 464.167005
6 AfricaAfrica. MSFNOBS  Italy.ESRIN L1 N 2756.48841  6020.40042 45536 453624103 453624379 453624385 45.0038924 453625076 453625081 424075143
7 Africa Africa. MSINOBS  Italy.ESRIN L1 N 310585439 34260.3724 45536 453624103 453624379 453624443 552082161 453628345  45362.84 477.823753
8 AfricaMadagMSINOBS  Italy.ESRIN L1 N 949.791412 4853.88637 45548 45363.2495 453632874 453632876 155067989 453633436 453633437 14.6121756
9 AfricaAfrica. ItalyESRIN L1 N 366251277 5349.89164 45549 453633194 453633494 453633563 597.961268 45363.4113 453624178 S562.463502
Africa Africa. traly ESRIN L1 N 26014.7995 11368.5433 45549 45363.3194 453633494 453633612 1022.69269 453634809 453634856 400.227685
1 Africa.Africa. MSFNOBS  Italy.ESRIN L1 N 17104.6607 5855.41584 45550 45363.3803 453634178 45363421 279.259766 453634856 453634886 263.148626
12 Africa Africa. MSINOBS  Italy ESRIN L1 N 125711434 34280.5793 25550 45363.3803 453634178 453634234 484502923 453638146 453638168 193.402205
13 Africa Africa. MSINOBS  Italy ESRIN L1 N 166518394  28354.086 45551 453634593 453634886 453634918 271866767 453638168 453638198 256.182146
14 Africa Africa. MSINOBS  Italy.ESRIN L1 N 344186512 5211.12896 45563 45364.2984 453643304 453643369 561937162 45364.3907 453643968 529.51771
15 Africa Africa. MSILNOBS  Italy ESRIN L1 N 157786114 11191.6644 45563 45364.2984 453643304 453643398 819547145 45364.4599 453644627 242.747868
Italy.ESRIN L1 N 19939.6951 5693.76556 45564 45364.3680 453643968 45364.4006 325546042 45364.4627 453644662 306.764539
ttaly.ESRIN L1 N 20588.9612 34416.1291 45564 45364.3680 453643968 453644045 661692347 45364.7951 45364.7988 316.753249
Iralu ESEING 11 N 11277 ReR1 98722 2092 ARERE ARAEA AR ARIGAARRD AGIGAARRA 1RCTCIARD ARIAA TONR ARIAASONR 175 AANSQA

12 | Africa Abrica

Figure 19. Packet Store / Data Take allocation (Excel)
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1
2: GSA simulation statistics
3. Execution date: 2024-Mar-25 11:01:24.102
4. Simulation period: 2024-Mar-11 00:00:00.000 to 2024-Mar-24 00:00:00.000
5. Duraticn: 13.000 days
(3
7{ Satellite: Sentinel-2A
8
9 Data takes TOTAL % units
10:
1151 ¢
1z
3 211 46
14 Lost u] 0.0
15 Stored 4e 100.0
16 Full downlink 4e 100.0
17 Partial downlink 0 0.0
18 No downlink 0 0.0
19 Split downlink 30 65.2
20
21 211 24533 seconds
22 Lost 0 0.0 seconds
23 Stored 24533 100.0 seconds
24 Full downlink 24533 100.0 seconds
25 Partial downlink 0 0.0 seconds
26 No downlink 0 0.0 seconds
27 Split downlink 21913 89.3 seconds
a
29 211 1502.677 GBytes
30 Lost 0.000 0.0 GBytes
31 Stored 1502.677 100.0 GBytes
32 Full downlink 1502.6e77 100.0 GBytes
33 Partial downlink 0.000 0.0 GBytes
34 No downlink 0.000 0.0 GBytes
35 Split downlink 1342.167 89.3 GBytes
36
37: -1}
38
39 Downlink Usage Passes Used Visibility Downlink Data size Used
40 % sec sec GBytes %
41
42
43 Italy.ESRIN passes total g0
44 passes used 54 €7.5 361€8.9¢66 23118.101 23118.101 63.9
45 per day 4.15 2782.228 1778.315 1778.315
46 per orbit 1.29 g6l.1¢66 550.431 550.431
4é L,
49
50 Benchmarks Value units
S
52
53 Latency min 4618 seconds
54 avyg 15157 seconds
55 max 33830 seconds
56
57 There are 50 data takes (63.3 %) with latency higher than 5400 seconds
58
59 Downlink time min 15 seconds
60 avg 428 seconds
€1 max 663 seconds
€2
€3 Downlink time min 15 seconds
64 per active orbit avg 128 seconds
€5 max 663 seconds
€6
67 Sensing time min 16 seconds
8 per active orbit avg 135 seconds
69 max 1113 seconds
70
71 X-Band switches total 54
72 per orbit 1.42
73 L}
a4

TAITUS Software ltalia S
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1 __________________________________________
2. Report on Data Reception delays at repository
2
4 __________________________________________
5, ESRIN.S32.Repository
& End to End Report
8 Ooverall Report
9 Number of Products: 138
10 Min Awg Max
11 Delay from sensing (hours) 1.474 18.402 34.404
12 Delay from dump (hours) 0.141 13.685 31.390
13! Persistence on-board (hours) 1.324 4.717 9.463
14
15
16 Satellite : Sentinel-Z2A
17 Sensor : MSI-NOBS
18 Product Type : L1
19 Number of Products: 46
20 Min Awqg Max
21 Delay from sensing (hours) 1.474 12.817 25.417
22 Delay from dump (hours) 0.141 8.100 17.504
23} Persistence on-board (hours) 1.324 4.717 9.463
24
25
26 Satellite : Sentinel-ZA
27 Sensor : MSI-NOBS
28 Product Type : LZ
29 Number of Products: 46
30 Min Avg Masx
31 Delay from sensing (hours) 1.716 21.028 33.762
32 Delay from dump (hours) 0.383 16.312 30.747
33! Persistence on-board (hours) 1.324 4_717 9.463
34
35
36 Satellite : Sentinel-ZA
37 Sensor : MSI-NOES
38 Product Type : BROWSE
39 Number of Products: 46
40 Min Bvg Max
41 Delay from sensing (hours) 1.729 21.360 34.404
42 Delay from dump (hours) 0.39%¢ 16.643 31.390
43! Persistence on-board (hours) 1.324 4_717 9.463
44
Figure 21. Processing statistics
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3.2 Complex satellite acquisition, downlink, and
processing

Here we will exercise a more complex scenario with two satellites (Sentinel-1 and Sentinel-2)
and a complex ground segment made of 5 ground stations.

3.2.1 Layout preparation

Open SaVoir and select a multi satellite sample scenario as follows:

Open the dropdown box on top of the Satellites scen
and select the sample scenario file GSA_Satellites_multi.xml.
Folder File
32-bit C:\Program Filegx86)\ Taitus Software\SaVoiksamples gsa\multisatellite GSA_Satellites_multi.xml
64-bit C:\Program Filed Taitus Software\ SaVoiksamples\gsa multisatellite GSA_Satellites_multi.xml

1 Onthe Areas pane select Continents

1 Open the dropdown box on top of the Antennas scenario. Scroll down to select

"Browseéo and select the sample scenario file G
Folder File
32-bit C:\Program Filegx86)\Taitus Software\ SaVoiisamples gsa multisatellite GSA_Antennas_multi.xml
64-bit C:\Program Filed Taitus Software\SaVoilsamples gsa\multisatellite GSA_Antennas_multi.xml

 Set Intersection Mode and Manual Intersection Mode.

3.2.2 Define the simulation scenario.

1 Set the simulation time. From t he application toolbar select 48 hours period.

LE.| March 2024 April 2024 May 2024 L4
MO TU WE TH FR 5A SU MO TU WE TH FR SA 5U MO TU WE TH FR S5A 5U
30 26 27 28 29 1 2 3 12 1 2 3 4 5 & 7 1 2 3 4 5
4 5 6 7 & 9 10 15 & 9 10 11 12 13 14 6 ¥ & 9 10 11 12
11 12 13 14 15 16 17 6 15 16 17 18 19 20 21 2 13 14 15 16 17 13 19
2 18 19 20 21 22 23 24 17 022 23 24 25 26 27 28 n 20 21 22 23 24 25 26
13| 25 E 27 28 29 30 3 12 29 30 » 27 28 29 30 31 1 2
i 3 4 5 & ¥ & 9

Today

Figure 22. SaVoir Time selection interactive calendar

1 Onthe Satellite Scenario panel select a satellite sensor configuration. Select MSI -
NOBS on Sentinel -2A, and CSAR/IWS on Sentinel  -1A.

1 On Edit/ Properties / Satellites / Mission plans unselect Sentinel2A and
Sentinel-1A as active in Mission plans list, just for the purpose of this exercise.
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1 Onthe Areas pane selectAfrica. If not available in the Continents scenario, press
fiReverto to revert to the factory scenario.

On the Antennas pane selectthem all.

Make sure the Sentinel1A and 2A satellites are not downloading mission plans from
the server (disactivate the satellite in Edit / Properties / Planning / Acquisition plans)

BR@¥E ~ 2 x HELIOCO v+ x BRI N &% » 7 x
GSA_Satellites_multi - | |Continents * || GSA_Antennas_multi v
=) ,, Satellites = O Areas of interest = g Antennas *
EDRS-A (] Africa 1] Antarctica.Trol =
=) Sentinel-1A [:ﬂ Antarctica = .. Canada.Prince Albert *
¥ Orbits [ﬂ Asia = [El PRINCE ALBERT.S1
=17 Sensors (] Europe Q: SAR.EM.LO.L1
CSAR/EWS [_ North America SAR.EM.RAW.LO
D CSAR/TWS (@l oceania SAR.IM.LO.L1
A csa [_J South America SAR.IM.RAW.LO
SARSM.LO.L1
RFC SAR.SM.RAW.LO
J Recorders SARWV.L0.L1
"~ Radio Links SAR.WV.RAW.LO
Sentinel-18 = [v] [ maly.esRm
= Sentinel-2A E esrm.s1
& orbits B esrm.s2
=77 sensors = .. Italy.Matera *
NS-ABSR E mamEra.s1
INS-DASC = [ ] inorway.svalbard *
INS-DCLO B svaiBarp.s1
INS-RAW = . Sweden.Kiruna *
MNS-TST KIRUNA.S1
INS-VIC =[] B xarumas2
[ ] msr-noss MSLNOBS.LO.L1
J| Recorders MSLNOBS.L1.L2
7 Radio Links MSLHNOBS.L2. BROWSE
Sentinel-28 MSLNOBS.RAW.LO

Figure 23. GSA Scenario panes

3.2.3 Check out the Ground Segment configuration.

You may obtain a global gr o@SAdGreuadgSegenant di agr am i
Diagram. 0
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PRINCE_ALBERT
7)
Q PRINCE ALBERT.S51
Canada.Prince Albert
520 Wb MATERA
D 2 Mbps
Q -SW
520 Wb Htaly Matera
12 Mbps
. / 520 Mbps
/EZ\ESRIN
Sentinek1A 51
SVALBARD .\0
kY 24 Mbps S1.Repositary
ﬁ aly. ESRIN e 52 Repository
=] s vy, TROMSO |
Norvay, Svalbard 24 Mbps
51
TROLL 46 Wbos 52 24 Mbps
&1 24 Mbps “I
2
7 A
Sentinek2A Antarctica. Troll
20 Mbps KIRUNA 24 Mbps,
KIRUNA_S1
CPUs = 6
Ry
[y' SAREM.L1.BROWSE 24 Wbps,
<, QP RAW S ]
)
Srainlim SAR EM.RAW.LO SAREM.LOLT
L
RAWY
-@} 24 Mbpd
.
L B8y il SAR.SM.LT.BROWSE
SAR.SM.RAW. L0 SARSM.LO.LT
KIRUNA_S2
CPUs = 4
Ry Lo
Figure 25. Center diagram (Kiruna)
3.2.4 Running a simulation
Run a simulation of sensing, downlink, and processing to obtain the downlink plan and the
associated endto-end data.
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MAR-2024 Day 085, Tue, 26-MAR-2024 Day 087, Wed, 27-MAR-202¢
[1/ Sentinel-1A 53139(53140/53141[53142/53143(53144]53145]53146/5314753148[53128/53150[53151/53152/53153153154153155[53156/53157/53158/53159/53160153161/5316253163(53164]53165/53166/53167153168/53169/53170[53171
@77 csAR/IWS
O Atrica (| |
[l Datalinks ! P
Ml (I i 1
(I [ Il 1
fioH 1
Packet Stores. 1 9
[1” 2, Passes
% lhaly.ESRIN I 1 n ] | 1 [ NI 1 [] 1
% SwedenKiruna 1 p 10 ] of 0ff 0o 0 0 I 0 ] ggo 0 0 0 0 0 0 0
2 Norway.Svalbard [ B | 1 1 1 ] pLnjpnju 11 1 1 I 1 ] i1 1 1 1 1 11 1
4 Antarctica.Troll I ] IR I I R R B | I | (I IR N R B | 1 | I 1 1
4 Canada Prince Albert [ I I 0 I I 11 { R | [ I | |
4 ItalyMatera 11 1|1 | [N ] {10 L1
5] KIRUNA.S1
L0
|
]
BROWSE |
[l TROLLST | | |
L0 1 | |
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Figure 26. Downlink and processing

3.3 Handling Data Relay Satellites

SaVoir and GSA plugin support DRSinks. We will demonstrate this with a simple scenario
when Sentinel-1 is supported by EDRSA satellite. We will downlink to ESRIN in DRS mode
and over Kiruna in X-Band.

3.3.1 Load sample scenario.

Open the GSA_Satellites DRS.xml and GSA_Antennas_DRS.xml scenariwsfolder:

Folder File

32-bit C:\Program Files(x86)\Taitus Software\ SaVoiksamples.gsa\drs GSA_Satellites DRSxml
GSA_Antennas_DRS.xml

64-bit C:\Program Filed Taitus Software\SaVoilsamplesgsa\drs

Select the Continents AOI scenario and select Africa.

TAITUS Software ltalia S rl Page 22 of 88
via Frascati, 60 Tel. 00 39 06 81908004 support@taitus.it

00078 Monte Porzio Catone (Roma)- Italia Fax. 00 39 06 25496116 www.taitussoftware.com



mailto:support@taitus.it
http://www.taitussoftware.com/

. GSA

1 1~
'!"l\“ 1J9 Software User Manual
SOFTWARE

TTS-GSA-TN-0101
Iss. 5.0

We will convert Italy.ESRIN ground station to a DRS ground station:
1. Right click on Italy .ESRIN antenna and open the Antenna wizard.

2. Skip the wizard pages until reaching the DRS page, and configure a DRS link with
EDRSA

Define antenna Data Relay Satellite parameters, if any X

A

Name  jtaly ESRIN
@ Data Relay Satellite (DRS) receiver station
Satellites
EDRS-A Add ..
Delete
Optional DRS contacts file
& View |
Export ... l
<Back Next = Cancel

Figure 27. Antenna DRS wizard page

3. Close the wizard and check that Italy.ESRIN is now configured as a DRSstation.

B & Q@E vrx HRD OGO >t x BE DN &% v rox
GSA_Satellites_DRS - [continents - | [65A_Antennas_DRs
=7 Satellites = Areas of interest = Antennas
EDRS-A (2] Africa = [ " ttaly.ESRIN
= Sentinel-1A & Antarctica 2 /% DRS satellites *
(¥ Orbits Q@ Asia EDRS-A *
B 7 Sensors (& Europe =[] B ESRIN.S1
CSAR/EWS (@ North America SAR.SM.RAW.LO
[ ] csar/1ws (@ Oceania SAR.IM.RAW.LO
//// CSAR/S AJ South America SAR.EM.RAW.LO
CSAR/WV SAR.WV.RAW.LO
RFC SAR.SM.L1.BROWSE
Jl Recorders SAR.IM.L1.BROWSE
[ Radio Links SAR.EM.L1.BROWSE
T D1 SAR.SM.LO.L1
" p2 SAR.IM.LO.L1
L SAR.EM.LO.L1
L2 SAR.WV.LO.L1
= 1 [] sweden.Kiruna
= [v] B KIRUNA.S1
SAR.IM.LO.L1
SAR.IM.RAW.LO
4. Sample DRS scenario
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KIRUNA

/)
520 Mbps =N 51
‘f Sweden. Kiruna
2
4 520 Mbps
\ ESRIN

\ S1.Repository
=

400 Wbps

’

Sentinel-1A

Italy. ESRIN

5. Sample DRS Ground segment

Run a simulation to verify that the ground segment is now operated with a DRS satellite over

h 14h 15h 16k 17h 18h 19N 20h 21k 22k 23h OOh O1h 02h 03h O#h OSh 05h O7h 08K 0Sh 10 12h 13h 14h 15h 16h 17h 18K 13h 20h 21h 22h 23k o
[ #7 Sentinel-1A 53139 53140 53141 53142 53143 53144 53145 53146 53147 53148 53149 53150 53151 53153 53154 53155 53156 53157 53158 53159 E
3] CSAR/IWS
Africa 1 1 [ 1
"2 Datalinks o i | o I
1 ] 1 I m |
1 | 7| |
11 tl
Packet Stores ] i
[ Passes |
%) HalyESRIN [ ] I N N D S e I EEE——
) SwedenKinuna (] (] [ | [} [ [ | [ | ]
= B KIRUNAST
w L] j [|
7] il 10
= 8 ESRINSILA |
Fuo iL [ |
=== x| =
u  — ——
1
& BROWSE i
1 5L ESRIN.S1.Repositary |
F i i i 1
F BROWSE + ! J

Figure 28. Downlink and processing simulation with DRS

3.4 Using Data streams

In certain cases, the output of an instrument is split and routed to different packet stores on
board. This is the case with missions like Sentinel1, where the two different polarizations are
stored in separate packet stores and downlinked in parallel or in sequence. The same occurs
with BIOMASS and FLEX missions. The raw data arrives on the ground at different times and
must be recomposed when generating the Level 0 products.

Split output is managed in the GSA via data streams. A sensor may be configured with

different data streams connected each to a different packet store. For example, FLEX mission
has three data streams per instrument, HR1, HR2, and LR Each data stream has a nominal

bit rate (Mbps). It connects the instrument output to the input of a packet store. A wizard to

create and edit data streams is available for each sensor.
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BE @2% - 2 x o2& v #ox
~ [ DataStream
v 7 satellites * Name HR2
v FLEX * Visible v
> (¥ Orbits * Bit rate 59.013 Mbit/s
v "7 Sensors Products count 0
> FLO_CAL
v [« [[] FLoEO
~ Datastreams
<+3 HR1 Bit rate
<+3 HR2 Bit rate of the datalink
o0 LR
Figure 29. Data streams

Each packet store will have to be configured to accept data from the declared data stream.
The association is declared via a Data Stream parameter in the Packet Store

3

+

=N

¥ %

v 77 Sensors
> FLO_CAL
v [ [] FoE0
i Datastreams
o0 HR1
o380 HR2
o038 LR
> [/] &) INST™M
> M & vautm
~ j Recorders
v |2 oBrR
Jo Ps-HR1|
"5 ps-HR2
B8 PS-LR
> T Datalinks

v 1 ox [BES

Workspace: FLEX_SAVOIR-9.5.19_GSA-9.5.19 ~

B Packet store
Name
Visible
Max capacity
Simultaneous R/W
Max dump size
Dump behavior
B Parameters
DataStream
Timeliness
DataRetain

Products count

v I x

PS-HR1

v

67.719

v

2.000
SEQUENTIAL

HR1

GByte

GByte

Figure 30. Packet store and data stream association

If no data stream is defined, the packet store retrieves the full sensor data, at the sensor bit

rate.

The downlink to ground behavior is governed by the parameter "Max Dump Size" in each

Packet Store.

The Packet store will downlink data to ground until it is empty, or until the Max Dump Size is
reached, after which the downlink will start on the next Packet store according to the
alphabetical sequence.

If Max Dump Size is 0, the downlink will stop when the PS becomes empty.

On-ground processing of the data from different data streams will start with the collection
and reassembling of the RAW data to create a single input to the processor, after which the

processing to

higher levels will proceed.

The Dump behavior parameter allows defining three different downlink modes:
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1 SEQUENTIALEach PS takes the full downlink bandwidth until it is emptied, or until
the max dump size is reached. Then it switches to the next PS.

1 PARALLEL: The PSs perform simultaneous dump and sharing the downlink
bandwidth.

1 EQUAL SPLIT: The dump is done in sequence bukensures that each PS has an equal
share of dump time (not dump size).

3.4.1 Load sample scenario.
Open the GSA_Satellites DRS.xml and GSA_Antennas_DRS.xml scenarios in folder
Folder File
32-bit C:\Program Files(x86)\Taitus Software\SaVoiksamples gsa\flex GSA_FLEX_satellitexml

GSA_FLEX_antennasml
64-bit C:\Program Filed Taitus Software\SaVoiksamples\gsa\flex

Select the Continents AOI scenario and select Africa.

N X=1
BE [ Q¥ i x HERO OGO v ix BEOE &% v B ox

GSA_FLEX satellite

v 7 satellites

~ Continents
~ C Areas of interest

¥ GSA_FLEX antennas =
A 'g Antennas

v FLEX > [ ] Atriea v [/] [N Norway.svalbard
> (¥ Orbits > [:]] Antarctica v [] ) p
v "7 Sensors > [j Asia v @ CAL
> [¢] [l FLOcAL > [ (& Europe > L0_CALIB
> [/l FLoe0 > [ | @ North America RAC_CALIB
> [7] & INSTM > [] (& Oceania v INST
>

> [ & vAUTM
v g Recorders

(&3 south America LO_INSTTM

0BS

v |2 oBR
0 ps-HR1
0 ps.HR2
55 Ps-LR
v % Datalinks

] = 11

L0_0BS
L1B_OBS
L1C_FLXSYN
L2_FLORIS
™

#F L0_VAU_TM

<

<
CRlv v v R’

MmE R mE]m

Figure 31. Sample FLEX scenario with data streams

SVALBARD ESRIN
CAL
_'{ * 278 Mbps ‘-ﬁ 250 Mbps INST
L) A 0BS
' ™

FLEX MNarway. Svalbard

DATA_ACCESS_FACILITY

B00 Mbps

- DAF

Figure 32. Sample FLEX Ground segment.
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ESRIN
0OBS
CPUs= 6
@ e e
L0_0BS L1B_0BS L1C_FLXSYN L2 FLORIS 00 Mbps
250 Wbp
CAL
CPUs = 1
ACCESS_FACILITY
SVALBARD ‘ S o
RAC_CALIE
7 278 Mbps \

B0 Mibps

¢ 250 Mbps
FLEX Morway Svalbard

50 Mbips
L0_vAUT™
INST
CPUs = 1 500 Mbps

L0_INSTTM

o}
=

* mg g*
n =

&y

Figure 33. Esrin configuration for FLEX

Ensure that the product chain names are configured in the GSA properties. For FLEX the
production levels must be RAW,LO0,L1b,L1c,L2,RAC

SaVoir Properties

E] Environment E Processing
(] puugins RAW,LO,L1b,L1¢,L2,RA]
L::] Gantt Merge slices v
L’] Report
[:] 3D Engine
[:] Satellites
E] Planning
E:]l Import and Export
[:] Areas of interest
E] BIOMASS
) Gsa
General
Recording
Dowenlink
—> Processing Restore Factory Settings
Slatistics Product levels
. B B Praduct levels, eg. RAW, L0, L1, L2, BROWSE
L’] Antennas

Figure 34. FLEX product levels

Run a simulation over 24 hours and verify usage of data streams in downlik and production:
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Figure 35. Downlink and processing simulation with FLEX

3.5 Using Dispensers

Dispenser objects simulate the provision of auxiliary data, and its availability might delay the
initiation of processing.

For example, a processor may need Meteo data contextually to the sensing times of the data
source. Meteo data should be generated by an external source at regular intervals, e.g. every
6 hours at fixed times (for example, 00:00, 06:00, 12:00, and 18:00 ).

Its generation will require time, and its availability at the ground segment will be some hours
later, (e.g. 5:40 hours).

The Meteo data will have a window of coverage that should be compatible with the sensing
times of the data takes to be processed in the ground segment.

Therefore, a Dispenser dbject might be modelled with the following parameters:
- Trigger time (absolute time)
- Periodicity (time span)
- Start of coverage
- Stop coverage.
In alternative to the Periodicity value, the Dispenser may have any number of trigger times.

Dispenser objects connect to Processor algorithms.

3.5.1 Adding adispenser to a Ground Segment

Let® add a Dispenser to the FLEX ground segmentof the previous section. It will constrain
the OBSL1B processorto wait for the arrival of aux data prior to initiating its processing.

- Onthe L1B OBS algorithm call the Dispenser Wizard
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GSA_FLEX_antennas o
v g Antennas
2 - Norway.Svalbard
v [¢] @) p1
> B caL
B InsT
> ) pz Visible
8 thi B selectall
’ 1CFl o Select none
> [ Ler(E ! -
N g ™ nvert selection
Edit »
9{’}? Processor algorithm wizard ...
i% Dispenser wizard ..
*115: Proces X
%K) - Dispenser wizard
*7 Open the dispenser wizard, to
‘)—t‘ REDOSI simulate provision of auxi ary
OF Center data
QOutages »
@ XML content
B Containing folder
Figure 36. Calling the dispenser wizard
- Define a trigger time at 05: 40 with 6 hours periodicity and a coverage period
between 22:00 and 04:00 previous to the trigger time (use the i+ 0 button to
create the new trigger)
- Click Firish, and verify that the dispenser hasd been added to the L1B_OBs
TREE
Define dispenser of auxiliary data X
't_,}]@ Name  Meteo
(] Seed dispenser v g Antennas *
~ l\ Norway.Svalbard *
Parameters + hd @) D1*
= Triggers +
B Trigger1 -
Time 2025-Apr-16 05:40:00.000 uTe
B Aux data coverage ? L0_OBS
Start 2025-Apr-15 22:00:00.000 uTC 7 L1B_OBS *
Stoo 2025-Aor-16 0400:00.000 utc > [+] @) p2
Period =
Periodicity of the auxiliary data output release by the dispenser ;é ?
> L1C_FLXSYN
> L2_FLORIS
<Back Cancel 5 ™
Figure 37. New Dispenser o bject connectedtoa  processor algorithm
- Check out also the new ground segment and center block diagrams
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SVALBARD
,g 4 278 Mbps ﬁ
N ESRIN
) 250 Mbps
FLEX Marway. Svalbard ol DATA_ACCESS_FACILITY
05:40:00 INST B0 Wb
o hE_L_|_r_s____r 085 ps - DAF
Meteo
Figure 38. FLEX ground segm ent with Meteo dispenser object
ESRIN
T
CPUs= 1
{4
250 Mbp -
CPUs = 1 500 Mbps
SVALBARD /
, g 278 Mhps \ BO0 Mbps,
,\} — 250 Mbps CPEES; &
i R ﬂ RAW ﬁ Lo ﬁ Lih {é
| CAL
CPUs =
Figure 39. ESRIN configuration wit h Meteo dispenser object
3.5.2 Running a simulation with a Dispenser object
Prior to running the simultation, disable the FLO_CAL, INSTM and VAUTM instruments,
leaving only the FLO_EO instrument active.
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Figure 40. Only FLO_EO instrument active

Run a simulation over 24 hours, and processing.
The resulting Gantt chart will show an extra top line with the sequence of Dispenser trigger

and Dispenser coverage

Notice that the L1b processing starts only when the Aux data arrives to the L1B_OBS
processor algorithm, as defined by the dispensertrigger

Day 106, Wed,
00h 10h 11h

4

[ Meteo
=47 FLEX 21
7 FLO_EO
QO Africa
2hau
BS PS-HR2
25 PSR
85 PS-HR1
"7 Passes
7 NorwaySvalbard [l [ | ]
= B oBs
F raw

36322 36323

y A

£ 1o
Fo

F uic

36326 36327

MetEb data trigger

Meteo data coverage

= £ DAF
Y AT
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Figure 41. Processing with
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4. GSA Fundamentals

SaVoir domain is mostly the modeling of satellite orbits, sensor geometries and constraints,
areas of interest and acquisition plans. SaVoir is also capable of calculatingvisibility contacts
between satellites and ground station antennas.

I'n short, we could saySdngdingtom@rmnWoi rndbmdi ngi a theaibi
calculate potential latency times between sensing and downlink.

The GSAextendst he SaVoi r OmBoard $torage domain 0 a Dawnliftk
domain 0 .

i On board storage is covered by modeling the on-board recorder operation
including Packet Stores implementing different recording policies according to input
sensor, polarization, timeliness, and antenna and region constraints.

1 Downlink is covered by modeling the recorder dump policies during
downlink opportunities, including priority downlink, pass -through modes, downlink to
Local and Core ground stations, management of the data links, and implementing
numerous configurable constraints conditioning the downlink planning.

The simulation input is always as follows:

i A time window (absolute dates and times)

i One or several satellites, with selected sensors, packet stores anddata links
1 One or several Areas of Interest

1 One or several Downlink Stations (Antennas).

SaVoir will calculate the SBI (Simulation Baseline Input) by determining the potential swath
acquisitions and the downlink opportunities.

GSA will perform the simulation, by providing a plan of On-Board data recording, including
PassThrough downlink, and organization of on-board data storage according to Packet
Stores and their constraints, and providing a downlink plan to ground stations (antennas). In
doing so it will be necessaryto simulate the running of the Packet Store, which will
alternatively do storage and dump operations, while keeping control that the storage capacity
limits are kept under defined limits.

4.1 Time Window

The time window is typically defined in the toolbar drop -down combo boxes, by clicking and
dragging on the provided calendars.

g
File Edit View Tools Smulation Visbiites GSA Window Help
Start: v 2013-May-06 13:18:36 |- End: - 2013-May-1913:18:36 =~ .:\"REﬁ'ESh 7 Intersection Mode
7 satellil May 2013 June 2013 July 2013
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su
EF 8 12345 =z 12 #1123 4567
Tutorislsvd F[6]7 8 9 W1112 = 3 4 56 78 9 E§ 9 o1W11121314
7 %13 14 15 16 17 18 19 210 11 12 13 14 15 16 #1516 17 18 19 20 21
4" Sate 2021222324252 =17 18 19 20 21 22 23 2223242526272
’ 2/27 28 29 30 31 %24 25 26 27 28 28 30 3129 30 31
=F| E
| Today |
Figure 42. Time selection calendar
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It is also possible to define time, to seconds accuracy by editing the time tag on the Start or
End time combo box edit window.

As a result of the time window selection, the map time bar will be updated. The Map time bar
allows navigating in time by click and drag, and mouse -wheel zoom to fix accurate map
visualization events.

Figure 43. Map Time Bar

In addition, SaVoir offers the possibility to make advanced time window setting via Edit /
Time / Advanced ... menu (also accessible from the dropdown menu on the main tool bar,
below the Start and End buttons) . This will open the time definition dialog which, among
other functions, permits adjusting the time window according to orbit and cycle (for SSO
orbits) boundaries.

Define Time and Orbit Boundaries

Satelite [ Sentinel-14 - | orbit [Nominal ssO -]
Absolute Orbit Number Time Selection Boundaries
Start 8938 S | 2013-May-06 13:18:36 - ‘
End 5126 = [ 2013May-19 13:18:36 -]
Duration [F1Round to Day Boundaries
| Current Time | | << Previous Period | | MNextPeriod > |
| Apply || OK || Cancel |

Figure 44. Advanced time selection

4.2 Scenario Panes

The GUI provides several scenario panes defining the GSA configuration. There are 3 scenario
panes (Satellites, Areas of Interest and Antennas) and one Maps pane.

#7 satellites 8| iz # Areas 8| &= # {3 % Antennas
EFF 9" vquEb'_ Ry anEEb * I X
|GSA_S'I - |GSA_S1_Region5 ~ |G5AAntennas -
=#7 Satellites = Areas of Interest = ;ﬁ Antennas
- © Sentinel-1A CIRC_510__E110_K85 ?FESt
+ 0 Orhits + |'-__'J 5 ‘: ba
—-[ Sensors + @ :
CSAR/EWS + i 4 El ;
¥ = _.
+ + 23 La
W ] @™
+-{[j Recorders H- |G My
+-%~ Downlink Channels Norway
+ © Sentinel-1B - |G PolarView

Figure 45. Satellites, Areas of Interest and Antennas panes
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You may change scenarios by selecting them from the dropdown box on top of the scenario
tree.

Scenarios are defined in XML files. GSA is preconfigured with a several different scenarios. It
includes configurations ffor Sentinel-1 and Sentinel-2.

Defining scenarios is complex because it ussually involves many elements, each one with
many parameters. You may create new scenarios by editing existing XML files or adding and
modifying single objects (Satellite, Sensor, etc) via the GSA GUI or via the available Wizards
(see menu Edit / Wizards / ..)

& @Maps nl
dEE=s @ & - B x

+-(] Plate Carrée
=<5 Mercator
=i Bing
®[=] Roads
O Hybrid
@] Satellite
2 Yahoo
£ Open Strest Map
E3 Maps for Free

- .
=] ArcGIS Online

-3

Figure 46. Maps pane

The Maps pane allows changing the background maps of the Earth 3D rendering. There are
over 200 different maps to choose from.

4.3 Satellites

SaVoir allows defining any collection of satellites as part of the simulation.

=47 Satellites *

+ o

Figure 47. Satellites tree

Only satellites ticked as fAvisibleo, i.e. selected,

AVisi bl ed means b o engagediaimulatiom and sisible enltHe mape i s
(including orbit trace, 3D model, actual position, etc).

A satellite may contain any number of orbits, sensors, recorders and data links.
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Figure 48. Typical GSA satellite scenario

4.3.1 Orbits

A satellite requires that an orbit is defined, providing the means to calculate its position at
any point in time.

In practice, a satellite is configured with a collection of orbits, as in the case of Figure 48. ,
where four orbits are defined. Despite this multiplicity of orbits, only the selected orbit is
active for the purpose of simulation. Having several orbits is convenient just for quick
switching between different orbital hypotheses.

An orbit is defined typically by an orbit state vector (OSV), defined either with Keplerian or
Cartesian elements, or with Two Line Elements as well. It is also possible to define orbits
based on Reference Orbit Event File

The satellite scenario tree represents the orbits with an icon indicating the orbit type. For a
complete definition of the meaning of these icons, please refer the following link:

http://help.taitus.it/SaVoir/ReleaseNotes/Content/Release%20Notes/Historical/4.4.6/Orbitlcons/Orbitlcons.htm

GSA comes with predefined OSVs for all satellites.

It is also possible to modify the orbit parameters and to create new orbits with the satellite
wizard.

To inspect each orbit definition parameters, obtain a dump of the orbits XML Content (right -
click menu / XML Content), or read the orbit parameters in the properties pane, or run the
Satellite wizard.

I't is possible also to define an fAorbit modifiero t
maneuvers for maintaining the Sun Synchronous repeat cycle.

4.3.2 Sensors

Sensors represent the actual instruments embarked on the satellite. The sensor model is a
two-tier model, with each sensor having a collection of possible Sensor Modes. This model is
sufficient for most cases, like one-mode instruments (e.g. Landsat ETM+) or one -mode
steerable instruments (e.g. SPOT-5 HRG)

Sentinel-1 CSAR instrumentsmaybe would be better modeled with a three -tier system
(Sensor / Sensor Modes / Beams) but for the purpose of GSA we maintain the two -tier
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system with the different CSAR modes acting as separate instruments (CSAR/EM, CSAR/IM,
CSAR/S, CSAR/WYV). This approach is well handled in SaVoir / GSA, and any situation of
cross-incompatibility (e.g. CSAR/EM and CSAR/IM cannot operate simultaneously) is handled
via the Exclusive Grouping constraints.

Sa\bir supports many sensor types, including push-broom, steerable, conical, polygonal,
leapfrog, spotlight, stereo, etc.

For GSA (Sentinetl and Sentinel-2 missions) we are mostly interested in push broom Fixed
(one-mode) and Steerable Enumerative sensors (multimode with a limited number of
predefined possible beams)

Figure 49. Push broom Fixed and Steerable modes

- o Sentinel-1A Sentinel-2A
+-@" Orhits +-@" Orbits
=% Sensors -l Sensors

[ZIE CSAR/EWS = R
[V CSAR/IWS Il msi
= CSAR/S

WHE s1

WIE s2

[V s3

V[ s4

|:| S5

VI s6
[VIE CSAR/WV

Figure 50. Sentinel -1 and Sentinel -2 sensors

Each Sensor Mode is characterized by its look geometry or Field of View (FOV), basically the
look-angles shaping the final footprint on ground.

The FOV definestwo guide points Left and Right with their pointing geometry definitions.
Guide points will be used to build the swath scan linesas the sensor look pattern on the earth
surface at a given moment of time.

Each guide point is defined by three geometrical parameters: Aperture , Azimuth and
Altitude .
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The most important parameter is the Aperture , which is interpreted according to the FOV
mode. There are three FOV modes possible:

1 STANDOFE In STANDOFF mode the Aperture value represents the onground
distance between sub satellite point and sensor observation hit-point. The distance is
measured in kilometers, measured as agreat arc on earth's surface. The distance is
measured to the right of the satellite trajectory. Looking at the left you will need
negative values. In STANDOFF mode we can only define perfect acrostrack sensors.
The Azimuth value is disregarded.

1 LOOK_ANGLE The Aperture represents the look angle of the sensor with respect to
NADIR, measured from the Satellitebarycenter. The angles to the left of satellite
trajectory should be negative. Angle unit: degrees. The sign convention can be
changed by setting the Azimuth to 180 degrees, see below.

1 INCIDENCE_ANGLEThe Aperture represents the incidence angle at the sensor
observation hit-point, measured as angle between the local normal and the line
between satellite and observation hit-point. Angle unit: degrees. Right-looking
satellites (with respect to the forward satellite direction on the earth surface) present
positive incidence angle, while left-looking satellites the incidence angle sign will be
negative.

The Azimuth value represents the bearing of the sensor look direction. A perfect acrosstrack
right-looking sensor should have Azimuth = 0. Looking front = 90. Left = 180, Back = 270.
You may define any Azimuth value. For GSA all Azimuth values are always = 0.

The Altitude is always zero for observationhit point at sea level. Not used in GSA.

4.3.2.1 Editing Sensor parameters

Sensor configuration is complex and includes many parameters having to do with sensor
geometry, sensor constraints and priorities, bit rates, spatial resolution, framing definition,
render styles, etc. These parameters can be consulted and edited through the property panes
at the bottom of the Scenario Pane

Pege LY cax P@lgesy i x p@Flesy -8 x
- Sensor = Constraints + Sensor Mode
Mame CSAREWS = Field of View
Visible 0 Priarity 999.0 Operation Mode PUSHBROOM =
Priority 999.0 Planning Tags EWS e Slew MOT APPLICABLE L
Description 5-1 Synthetic Aperture Radar Extra Disengaged = Seriglization APERTURE AZIMUTH s
Type Radar = Exdusive Group =
Band C-BAND + Sun Zenith Angle 0= Mode VIEW AMGLE -
+ Lead & Trail Times Convention LEFT 15 NEGATIVE 4
- Sensor Mode + Gap Left 17.150000 |dea
Sensor Name CSAR/EWS + Duration B Right 40.410000 |deg
Name EWS + Coverage (=) |dea
+ Visible 0 + Duty Cyde [km
Polarization WV_VH = | |+ Pass Direction |:| +
Bit Rate 112,198 [Mbitfs| |+ Latitude B ®
Spatial Resolution 40.00 |m| |+ Edipse &
+ Transition Times
- Parameters + Quota (=)
Description Extra Wide Swath + Clouds |:|
+ Obs Zenith Angle =}
+ Direct Downlink (=) |all
Bit Rate Duty Cycle Operation Mode
Sensor data rate, input to the On Board Recorder Apply duty cyde constraints DEIﬁnE I:hT instrument operation mode, whether pushbroom,
polyigonal, etc

Figure 51. Sensor property panes
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4.3.2.2 Sensor Constraints

The constraints panel allows configuring many sensor constraints to support complex
planning modelling. Constraints are handled in the Constraints pane.

Constraints define operational rules (e.g., max duration of a swath) and they are handled as
independent items that can be active or not. Constraints are also applied to Areas of Interest,
to Antennas, to Data links and to Packet Stores. They are further explained in a separate
chapter4.6 .

4.3.3 Recorders

Each satellite has a collection of recorders. In the current implementation of GSA, only the
first recorder of the collection is used for simulation. The recorder is called OBM, as OnrBoard
Memory.

B |Gk « B x @& ~ 0 x
-I Recorder -/ Constraints
Mame OBM
- Capacity Pricrity 999.0
Max Capacity 175,250 |GByte Planning Tags s
Max Red Rate 606,000 |Mbit/s
Replay Rate 606,000 | Mbit/s
- Data Retention
Size 0.050 |GByte
= QOperation
Simultaneous RAW [T
Constant Speed [

Dump by Prierity [
Min, Dump Duratior 0.0

Parameters

|sec

Max Capacity
Maiximum recorder storage capacity

Planning Tags

Establish a matching pattern between items
(Satellite, Sensor, Sensor Mode, AL, Antenna),
providing for compatible planning.

Figure 52. Recorder Configuration

The recorder configuration has the following parameters:

Max Capacity : The maximum allowed capacity of the Recorder (GBytes). If during
operation the maximum size is reached, the Recorder will not allow storing additional

: the maximum bit rate at recorder input (Mbit / sec)

. If enabled, the recorder will retain a tail portion of a dump to allow

: Define the Data Retention size (Mbytes), globally for all

: Enable or disable the capability to ingest and output data

Constant Speed : Specifies that recording will take place at constant speed, marked
by the Max Rcd Rate This property is disregarded in GSA, asthe input rate is fixed

1
data.
Max Recording Rate
Replay Rate : Nominal output rate of the recorder (Mbit / sec)
Data Retention
save product stitching from different dumps .
1 Data Retention Size
packet stores of this recorder.
1 Simultaneous R/W
simultaneously.
1
by the instrument data rates .
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1 Dump by Priority : Specifies that the recorder will dump higher priority data takes
first. Otherwise, dump will operate in first -in-first-out mode. This property is
disregarded in GSA, as the dump priority is governed by the Packet Stores timeliness

and priorities.
1 Minimum Dump Duration  : Specifies the minimum allowed duration of the dump

window. This property is ignored by GSA, as the dump duration constraints are
defined in the Data links constraints.

4.3.4 Packet Stores

The OBM is composed of a collection of partitions or Packet Stores. In Sentinel1 there are
over 50 different Packet Stores. In Sentinel-2 only one Packet Store has been configured.

—-#7 Satellites
= o Sentinel-1A
+1-@" Orbits
+-[/' Sensors

—-1{§ Recorders

-3 OBM
Y PS-00-EMG
5 PS-01-EMG
5 PS-02-RFC
5 PS-03-RFC
Y PS-04-NRT-H
O PS-05-NRT-V
5 PS-06-NRT-H
5 PS-07-NRT-V
Y PS-08-NRT-H
5 PS-09-NRT-V
5 PS-10-NRT-H
5 PS-11-NRT-V
Y PS-12-NRT-H
5 PS-13-NRT-V
O PS-14-NRT-H
5 PS-15-NRT-V

Figure 53. Sentinel -1 packet stores
Packet Stores have been named with the following naming convention (Sentinel-1)
PS<number> -<Timeliness>-<Sensor>-<Polarization>

The default Sentinel-1 configuration contains packets with names PS-00-EMG (Emergency),
PS02-RFC (RF Characterization), PS94-NRT-H (Near Real Time Horizontal), PS20-WVM
(Wave Mode), PS21-STD-H (Standard Horizontal), PS37-PTHIWS-H (Pass Through IWS
Horizontal), PS48-HKTM (House Keeping Telemetry), PS49-GPS(Packet Store with GPS
data). These names are just for descriptive purposes. The naming convention is arbitrary and
has no applicability in the simulation algorithm.
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Packet Stores are associated with icons to provide a cleaer indication of their role. Three
icons are used:

5 PS-36-STD-V Standard Packet Store. Timeliness Standard or NRT

[v]— P5-38-PTH-IWS-V  Passthrough Packet Store
[¥|oe PS-44-PTH-EWS-V  Passthrough Packet Store with Data Retain

Figure 54. Packet Store Icons

4.3.5 Packet Store Configuration

Each Padet Store configuration is accessible for consultation and editing in the properties
pane. The configuration includes general parameters and constraints.

General Parameters
1 Name : Unique name of the Packet Store
1 Visible : if unchecked the Packet Store will not participate in the simulation.

I Max Capacity : The maximum allowed capacity of the Packet Store (GBytes). If

during operation the maximum size is reached, the Packet Store will not allow storing
additional data.

1 Simultaneous R/W : Enable or disable the capability to ingest and output data
simultaneously.

B+ Sentinel-2A 5912 2+ Sentinel-2A
E| MSsI E MSI
i O Europe.Norway i O Europe.Norway

O EuropeFrance i O Europe.France :L
E‘"&-'f L1 E‘K“-f L1

-5 PS-00

E . L.08 ps g =]
&% Matera E-Passes

R & Matera

Figure 55. Simultaneous R/W, = true (left), and = false (right)

1 Timeliness : Timeliness defines a priority class for storage. This Packet Store will
ingest data only of the defined Timeliness. There are three Timeliness values defined

0 Pass Through : will dump data in real time to the downlink station without
increasing Packet Store storage (Data Retain = false) or increasing it (Data
Retain = true). Remaining data will be downlinked in deferred mode

o NRT: will dump data in deferred mode or, if possible (and without conflicting
with other Pass-Through operations) also in real time.

0 Standard : will dump data in deferred mode to downlink stations.

1 Polarization : Polarization associatedwith this Packet Store, indicating that this
Packet Store will ingest data of only the defined polarization. Values: H or V

1 Data Retain : Defines that this Packet Store will apply Data Retention when
downlinking in Pass Through, indicating that the data will be kept on the Packet Store
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after downlinking over a Local Station and downlinked again to a Core Station in
deferred mode later.

1 Sensors : Defines a subset (comma separated) of sensors associated to this Packet
Store, indicating that this Packet Store will ingest data of only the defined sensors.
Set t o &endols arealloiwedaol bé stored in this Packet Store.

1 Regions : Defines a subset (comma separated) of AOIs associated with this Packet
Stor e, indicating that this Packet Store wil
all AQIs are allowed to be stored in this Packet Store.

Constraints

9 Priority : Unique priority of this Packet Store. Lower numbers are higher priority.
When two Packet Stores are valid candidates to perform an operation, the Packet
Store with higher priority will be chosen.

1 Planning Tags : See description of planning tags in 4.7

Direct Downlink : subset of Local Ground Stations to which data in this Packet Store
will be downlinked. See more information in section 4.6.15

Restrictions:

1 It allows to disable operation with certain sensors and / or antennas , effectively
restricting the Packet Store to work on data from the selected sensors and
downlinked only to the selected antennas.

BE & -3 ox BlES v ox Ba v o ox
= Packet store =/ Constraints = Packet store -
Name P5-43-FTH-EWS-H
Visible Priority 5.0 - Sensors |an|
Max capacity 30.000 | GByte Planning tags T CSAR/EWS
Simultaneous R/W B =I Direct downlink (] | Al CSAR/TWS =
Antarctica. Troll B CSAR/S
- Parameters Canada.Prince Albert [ CSAR/WV
Timeliness PassThrough - Traly. ESRIN B RFC
Polarization H Ttaly.Matera B - Antennas |an|
DataRetain Norway.Svalbard B Ttaly.Matera
Sensors CSAR/EWS Sweden.Kiruna [ Norway.Svalbard
Regions all Sweden.Kiruna
Canada.Prince Albert
Timeliness Antarctica.Troll il i
Defines the latency class to be applied, whether Direct downlink CSAR/EWS
PassThrough (< 60 min), NRT (< 180 min) or Standard Apply direct downlink constraint over the selected
(> 180 min) antennas. Only the antennas selected will be eligible for
downlink

Figure 56. Packet Store configuration

4.3.6 Datalinks

Data links represent the RF or optical equipment and antenna to downlink data to Earth. They
are positioned at the output of the recorder. Each satellite can be modeled with several data
links. The GSA default configuration foreseesthree data links for Sentinel-1 and one for
Sentinel-2.
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v [?]= sentinel-1A
(¥ Orbits
’ Sensors
v 1 Datalinks
2% o
X1
" X2

Figure 57. GSA data links

4.3.7 Datalink Configuration
Eachdata link configuration has general parameters, constraints, and associated antennas
General Parameters
1 Downlink Rate : Bit rate of the data link (Mbit / sec).
1 Link Type : whether Direct Link or via Data Relay Satellite
Constraints

9 Priority : Unique priority of this Data link. Lower numbers are a higher priority. When
two Data links are valid candidates to perform an operation, the Data link with higher
priority will be chosen.

Planning Tags : See description of planning tags in 4.7.

1 Gap: It controls minimum and maximum gaps. Itis used typically to keep the Link
active between activations to reduce the number of transmitter RF on / off switching.
See more information in 4.6.5

Duration : Limit the duration of RF activations. See more information in 4.6.6

I Quota : Provides rules to control the usage of the RF link by establishing quotas
according to several criteria. See more information in 4.6.7

Restrictions:

1 It allows defining a subset of antennas that can operate with the data links.

" égj:‘} 'g v 3 x " 533:3 g v 3 ox " égj:‘} g v 0 X
= Radio Link = Constraints = Radio Link
Name L1
Visible Priority 999.0 —I Antennas Al
Link type DIRECT M Planning tags e Ttaly.Matera
Bit rate 260.000 |Mbit/s| |+ Duration D Norway.Svalbard
+ Exclusive group | Sweden.Kiruna
Parameters + Gap Canada.Prince Albert
+ Quota | Antarctica.Trall
Ttaly.ESRIN
Link type Quota
Select the radiolink type, whether DIRECT or via DRS. Enable Quota constraint to ensure the amount of
scheduled time does not exceed a maximum quota value

Figure 58. Data link configuration

4.4 Areas of Interest

SaVoir allows defining any collection of AOls as part of the simulation.
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= G Areas of interest
= ﬁ] CSA
E"G EastCoast
E‘r\f, Iceedge
E:\j WestCoast
= lE_:_J Danish
= E\‘&} Eurarctic2 and Greenland (South)Waters
Do
:‘\:} India
:‘\:} QilSpill_Promice
:‘\:} windenergy
= EJ EMSA
= [E‘:_j] Atlantic
E‘r\j Atlantic Ocean (Spain, Portugal)
E‘r\j Azores Islands
@ Canary Islands
E{j Morth Sea, Irish Sea
= ﬁ_] Indian
E{j EastAfrica_PersianGulf
= ﬁ_\] Mediterranean
E‘r\_, Mediterranean Sea (East)
E‘r\_, Mediterranean Sea (West)
2 torth
lE_:_J France
Figure 59. Areas of Interest tree
Only AOIls ticked as Avisibleodo, i.e. selected, wi
AiVi si bl ed means both that the AOI is visible on
then it will participate in simulation and intersection calculation .
4.4.1 Area of Interest Configuration
Each AOI configuration has general parameters, constraints, and associated satellites.
General Parameters
1 Timeliness: Timeliness defines a priority class for AOI. Swaths acquired over this
AOI will be assigned the AOI Timeliness, which will then be used to store the swath
in a compatible Packet Store according toits Timeliness. There are three Timeliness
values defined.
o0 Pass Through
0o NRT
o Standard
1 Group: Description string not used by the GSA algorithms. It is added to the AOI to
easily represent the AOI in the AOI table (Edit / Tables / Areas of Interest) and allow
hierarchical classification.
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1 Data Retain: Flag (true / false) defining that Data Retention should be applied on
swaths acquired over this AOIl. When the swath is downlinked over a Local Station it
should also be downlinked later over a Core station. This flag will also condition in
what Packet Store storing the swath.

1 Latency: Latency class, indicating the required maximum delay between sensing and
data delivery. This parameter is used only for descriptive purposes to allow evaluation
of GSA output results. The parameter is ignored for GSA storage and downlink
algorithm.

Constraints

1 Same as for Sensors, it is possible to define several planning constraints for each
AOI. More information is available in 4.6.

1 The Optimization constraint is of particular interest, as it allows defining coverage
plans over the AOI with minimum number of acquisitions.

Constraints

1 It allows defining a subset of satellites that may operate with the AOI , and antennas
suitable for downlink. If a satellite is ticked out from the list, GSA will not generate
planning events for the satellite over the AOI. Same for the antennas.

g&ds i dé P x QBAaZ NS > x Q8O#N0 & v *ox
=/ Area of Interest =/ Constraints = |I= Area of Interest -
Name Canary Islands
+ Visible B Priority 1.0 = Satellites |an|
Height 0.000 km Planning tags EWS = EDRS-A
Altitude 0.000 | km Disengaged ] EDRS-C
| sqkm Forbidden ] + Sentinel-1A |l
|km| |+ Clouds | = |+ Sentinel-1B | Al
+ Coverage 0 ¥ Sentinel-24 [an=
Target coverages 1 + Direct downlink | All| + Sentinel-2B | AL
= Parameters + Duration ] + Sentinel-3A |l
Timeliness PassThrough - | |+ Gap + Sentinel-3B | Al
Group EMSA ~ | |® Look angle | =/ Antennas | Al
DataRetain I:‘ + Optimization D Traly.Matera
Latency 10 ~ | | Obs Zenith Angle | Norway.Svalbard
+ Orbits D Sweden.Kiruna
+ Pass direction | - Canada.Prince Albert -

Timeliness Optimization Sentinel-1A

Defines the latency class to be applied, whether PassThrough Define optimization constraints
(< 60 min), NRT (< 180 min) or Standard (> 180 min)

Figure 60. AOI Configuration

4.4.2 Area of Interest Types

AOIs can be of several types, including polygons, rectangles, etc. The deifferat AOI types are
shown in Figure 61.
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AOI Type

Polygon

Polygon region with arbitrary shape ("self-folding" artifacts are
forbidden)

Circle

Circle Region, defined by a center and a radius

Rectangle

Rectangle Region defined by two geographical coordinates

Polyline

Polyline region made of an arbitrary list of points

Point

Point Regions defined by single geographical coordinate

Multipart

Multipart collection of separated regions, treated as a single entity

Hole

Circle Region, defined , by a centre and a radius

Folder &[] MARISS
3 Atlantic

& Indian
33 Mediterranean
&) North Sea
<7 Baltic Sea
< NorthSea

Recursive folder containing other regions

0 -3

Figure 61. AOI Types
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4.5 Antennas

E;QE Antennas

..... Brest

----- Cuiaba

----- Gatineau

----- Grimstadt

----- Kerguelen

----- La Reunion
----- [«][Z] Maspalomas
----- [«][C] Matera

----- Miarni

----- Meustrelitz
----- Prince Albert
----- Santa Maria
----- Swvalbard

..... Tahm

----- Tromso

----- West Freugh

Figure 62. Antennas tree

It is possible to define any collection of Antennas (Ground Stations) in GSA. They are listed as
a tree of Antenna objects in the Antennas Pane.

Antennas are defined by their geographical location (latitude, longitude, height) , by an
optional horizon mask (list of Az / El minimum values), planning constraints and associated
satellites.

Each antenna is represented on the map by a cross at its geographical position, together with

a text caption, and with an optional coverage profile indicating the visibility zone for that

antenna when the satellite (sub satellite nadir) enters the coverage area. By default, SaVoir

draws three circles, at 0-, 2- and 5-degrees elevation. It is possible to configure these

mi ni mum el evations in Edit |/ Properties €é/ Antennas

General Parameters

1 Beam Width: Antenna beam width in degrees. The GSA will use the beam width for
detecting interference situations of two or more satellites on the same antenna.
Interference calculation is triggered in the Visibilities / Interference Analysis menu.

1 Satellite Coverage: It defines one satellite for drawing the coverage profile. During
simulation the coverage will be calculated per-satellite, disregarding this parameter.

1 Datalink s: list of satellite data links associated with this antenna. It is expressed as
a comma separated list. If the satellite has channels with ids L1 and L2, this
parameters houl d contain the string AL1, L206. I f the
downlink from channel L2 is allowed on this antenna.

Constraints

1 Same as for Sensors, it is possible to define several planning constraints for each
antenna, affecting the scheduling of satellite to antenna contacts. More information is
available in 4.6.

Horizon Profile

1 Circular horizon around the antenna defining obstacles (building, mountains) that
prevent satellite contact below a certain elevation. It is defined as a list of Azimuth /
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Elevation values. The Horizon Profile isoptional and will be used in calculating
satellite contacts if available.
Associated Satellites
1 It allows defining a subset of satellites that may operate with the antenna. If a
satellite is ticked out from the list, GSA will not generate visibility contacts over the
antenna.
SBesr@ia v P x NSO D0 & v Fox
= Antenna = Antenna -
Name Ttaly.Matera Name Ttaly.Matera :
+ Visible [l Latitude 40.385 [deg|
Beam Width 1.0 | deg Longitude 16.421 |deg|
Delivery Time 0.000000 |hr Height 685.640 Im|
Satellite Coverage Sentinel-1A - |= Horizon Mask
= Parameters 0.000 3.000
Center Matera 5.000 4.000
10.000 4.000
15.000 4.000
20.000 4.000
25.000 7.000
30.000 7.000 -
Beam Width
Antenna beam-width, used for interference analysis. It
depends on the operational frequency (RF) and dish diameter
SBosrohd P x L& OSNDH S v P ox
=/ Constraints = Antenna
Priority 5.0 — Satellites Al
Planning tags s ]
+ Duration D D
+ Elevation D Sentinel-1A
+ Lead & Trail Times | Sentinel-18
+ Orbits [} ]
+ Pass direction = =
+ Quota D Sentinel-3A
+ Transitions | Sentinel-38
Transitions
Apply transition times between different sensor mode states
Figure 63. Antenna Configuration
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4.6 Constraints

Constraints are managed through ad-hoc constraint entities, configured independently. Each
Constraint may be Active or not and has configurable parameters.

Constraints can be applied to Sensors, Areas of Interest, Antennas, Packet Stores andData
links.

Constraint Sensors Antennas Areas of Intere st |Packet Stores Data link s
Albedo X
Clouds X X
Coverage X X
Custom mask X
Direct Downlink X X X
Duration X X X X
Duty Cycle X
Eclipse X
Elevation X
Exclusive Group X X
Gap X X X
Land X
Latitude X
Lead & Trail Times X X
Look angle X X
Obs Zenith Angle X X
Optimization X
Orbits X X X
Pass Direction X X X
Polarizations X
Quota X X X X
Resolution X X
Sun glint X X
Sun Zenith Angle X X
Transition Times X X
Figure 64. Applicability of constraints to different GSA eleme nts
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4.6.1 Exclusive Grouping
—

BER2 @~ i1 x @IS Y v 7 X
GSA_S1 ~ | B Constraints -
=-#7 Satellites * ph
S [Z © Sentinel-1A Priority . ‘
- Planning Tags ws v
¥ 0 Orhits Disengaged G £
T Sensori A—— B Exdusive Group 2
CSAR/EWS Grouping CSAR e
[VIMl CSAR/IWS Sun Zenith Angle [
H CSAR/S Lead & Trail Times v
CSAR/WA Gap v
+-{{§ Recorders Duration O
+-~ Downlink Channels Coverage [
[+ © Sentinel-1B Duty Cyde v

Exclusive Group

Enable exdusive operation constraint. Sensors of the same
group cannot operate simultaneously

Sometimes sensor modes cannot operate simultaneously. Forexample, Radarsat2 SAR
instrument provides 12 different modes which cannot operate simultaneously. In SaVoir they
are configured as separate sensors. To ensure exclusive operation they are configured with
an Exclusive Group Flag, consisting of a simple text string. Sensors having the same Grouping
flag cannot operate simultaneously. When scheduling acquisitions over an Area of Interest
only one sensor will be selected. Selection is done according to Sensor priority. Sensors with
the highest priority (lowest number) will be scheduled first.

For example, if you have selected RADARSAT2-Fine (priority 3) and RADARSATF2-Multi-Look
Fine (priority 6) and both are configured with the SARExclusive Group flag, SaVoir will select
RADARSAT2-Fine acquisitions because of highest priority.

RADARSAT-2
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4.6.2 Sun Zenith Angle
—-— ]

BERE~ @ i x P@FISLY v B X
Default Scenario > I [ Constraints -
=.#7 Satellites - it
p > AQUA F Priority 999.0
¥ AQUA
[ BENING 1 Planning Tags \d
f e ”l_ ¥ |= Disengaged | E
3 Exclusive Group L
il Bl Sun Zenith Angle. 7 5
* . - . ) i Maximum 80.00 deg|
[+ # Cosmo-SkyMed-3 Lead &Trail Times v
@ | # Cosmo-SkyMed-4 Gap v
= DEIMOS-1 Duration O
#-@" Orbits Coverage '
=74 Sensors Duty Cydle [ >
v/ DMC SLIM6 =
t E Sun Zenith Angle
= y'_;r : 3 Use the max Sun Zenith Angle to constrain observations
+ KUV 4
[+ KOMPSAT-3 =

When the Sun Zenith Angle (SZA) constraint is active the sensor will not be operated when
the SZA is above the maximum value defined. The SZA is measured at the satellite NADIR on
the Earth Surface.

O Sun

Earth surface
7777 /777777777777
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4.6.3 Lead and Trail Times
== P i x P@EFISLY v 2 X
Default Scenario |~ || Planning Tags via
? Satellites * Disengaged L
s nss = = Exdlusive Group [
+ o AQUA 2
I BELING 1 Sun Zenith Angle v
[‘.3 — | |B Lead &Trail Times 12
- CARTOSAT-1 2 : 5.000
# Cosmo-SkyMed-1 Trail Time 19.000
e] # Cosmo-SkyMed-2 & Gap v
@ # Cosmo-SkyMed-3 Duration i
[+ # Cosmo-SkyMed-4 Coverage |
B DEIMOS-1 Duty Cyde m
E @ Orbits Pass Direction |
=-7# Sensors Latitude v o
: -[Z/l DMCSLIM6 e "
:f&:j:);iz Leading margin to be added at the beginning of each acquisition
& KOMPSAT-3 v
When the Lead & Trail Times constraint is active all acquisitions will be padded with
additional time guards as defined in the Lead and Trail time parameters. The time guards will
be calculated adding to the minimum swath duration required.
I f the sensor is defined with Framing and fAKeep Fra
rounded ensure complete frames with the likely result that the Lead & Trail Times are
increased additionally.
ead Time: 5 seconds &=
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4.6.4 Transition Times

BE= @7 i x D@L Y v X
Duty Cyde
Pass Direction
Latitude

: Edlipse

-y =| B Transition Times
Check Slew
Entry

.47 Satellites -

ERE e S

=] # Cosmo-SkyMed-1

+ @ Orbits Exit

= Sensors Grouping i
ScanSAR (HugeRegion) - Left Quota
ScanSAR (HugeRegion) - Right Clouds

ScanSAR (WideRegion) - Left Obs Zenith Angle

Right Direct Downlink

K177

Sec | —

e
o o

oo

Check Slew

Check that the satellite slew rate required to transit between
modes is within the satellite maximum slew rate. Only applicable
Right v | to Agile satellites

B e R S e S

StripMap (HIMAGE) -

Transition Times are applied to Sensor Modes andrepresent time gaps that must be
respected between mode activations.

1 Check Slew:for agile sensors and for sensors capable of right / left slewing (e.qg.
Cosmo Skymed) it checks that the transition times are compatible with a slew
operation compatible with the maximum slew rate allowed for the satellite.

o If the satellite is Agile (see Satellite properties) mode activations require
satellite slewing from one mode to another. Slewing requires a time lag
which is dependent on the slew angle and the maximum slew rate. The lower
priority swath (or the later swath in case of equal priorities) will be clipped to
ensure that the maximum slew rate is respected.

o If the satellites perform left / right slewing (e.g. Cosmo Skymed) the slewing
time lag will be calculated for the angle distance between left and right
slewing. Note that for this feature to work you need to link Left and Right
modes with the same non-empty Grouping tag.

The Entry Transition Time represents a time gap before Sensor Mode switches ON.
The Exit Transition Time is the time gap after Sensor Mode Switch OFF.

1 Grouping is a text string that identifies a transition times group within the same
satellite. Sensors of the same group will apply transition time constraints in a
combined way.

If two swaths of the same sensor are too close together, breaching transition times, one
swath will be trimmed following a priority criterion. In the case of the same priorities then the
earlier swath will be scheduled, and the later trimmed.

E.g. when planning MODE1 and MODE?2 in sequence the minimum time gap equals
MODEL.Exit + MODEZ2.Entry.
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Transition Times ON
No Constraints
Entry = 15 sec, Exit = 15 sec
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4.6.5 Gap
HR~ @ -ix P@ISISLY
Default Scenario | ~ | B Constraints
- Name Daylight
-#7 Satellites * - 7
= & o AQUA Priority 9939.0
| BEUING 1 | b - 1
CARTOSAT-1 | M 8
3 Exclusive Group [
| # Cosmeoe-SkyMed-1 @ Sun Zenith Angle v
W Smsio S ghedd-L @ Lead & Trail Times 9
| # Cosmo-SkyMed-3 Bl Gap v
| # Cosmo-SkyMed-4 Maximum 10.0
DEIMOS-1 Minimum 5.0
Orbits [ Duration [
E]Z Sensors Coverage | .
= oﬂo? IZICSLIMG Carpre
3 Maximum gap between consecutive swaths, If the gap is shorter
' KOMPSAT-2 the swaths will be bridged
gl KOMPSAT-3 >

1 Maximum : If the gap between consecutive swaths is shorter than the Maximum gap
the swaths will be bridged in a single swath.

1 Minimum : If the gap between acquisitions is shorter than the Minimum gap the
exceeding swaths will be removed. This allows implementing analysis scenarios like
e.g. "take one acquisition per week."

No Constraint Constraint ON, with Maximum Gap = 90 sec
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BEx~ @ -1 x P@FILY - R
Default Scenario | x I Disengaged r
r o AQUA P Exclusive Group |
Sun Zenith Angle v
BEUING 1 7
@ Lead &Trail Times v
CARTOSAT-1
C -SkyMed-1 2 e 2
# Cosmo-Skyl =| |3 puration v i
# Cosmo-SkyMed-2 ’ Threshold =
# Cosmo-Siyhied-3 Cdemm S0
# Cosmo-SkyMed-4 Minimum 60.000 |sec|
: DEIMOS-1 Trim Side END [v!
@ Orbits [ Coverage O
EI'/ Sensors [ Duty Cyde |
[V DMCSLIM6 Pass Direction [ v
IKONOS-2 i
KOMPSAT-2 Maximum duration of an acquisition. If an acquisition is longer
KOMPSAT-3 than the defined maximum, it will be shortened to comply with
[] © LANDSAT-7 v | the constraint

Define threshold, minimum and maximum duration constraints for each swath.

Threshold : If an acquisition is shorter than the defined threshold, it will be

If an acquisition is longer than the defined maximum, it will be

1
cancelled
1 Maximum
shortened to comply with the constraint.
1
constraint
1

of swath or center (both sides).

No Constraint
=

Trim Side = START

TAITUS Software Italia S

rl

Trim Side = CENTER

Duration Constraint: Min = 60 sec, Max = 90 sec
= T

-

Trim Side = END

Iss. 5.0

Minimum : If an acquisition is shorter, then it will be extended to comply with the

Trim Side : Defines the side for applying the constraint, whether end of swath, start
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4.6.7 Quota
HE @ > e x QBCILISLY v B X
GSA_S1 v Gap v ®
.47 Satellites * Duration L]
5[4 © Sentinel-1A saner - r
2 —— Pass Direction [
e s Optimization 2
= e.~cr_- 5 Quota v
Per Period 20.000 sec|
Per Orbit sec|
] Per Cyde sec
- v Per Day sec
+-11§ Recorders Size Per Orbit GByte
+- 3~ Downlink Channels Takes Per Day
[+ © Sentinel-1B Trim Side END v
M Clauds = b
Trim Side
Define where the duration trimming will take place, whether at
Start, Center of End of the events

Define a maximum quota of data to be acquired in the selected period. The following options
are available:

1 Quota for simulation period (SaVoir time bar and time combos)
1 Quota per Orbit for the applicable satellite

1 Quota per Cycle for the applicable satellite, provided it is configured as Sun
Synchronous orbit.

1 Quota per Day
1 Quota in Size of data acquired per orbit.
1 Maximum Number of data takes per day.

In addition, it is possible to define a Grouping constraint. Grouping is an Optional Text string
that identifies a quota group within the same satellite. Sensors of the same group will share
the quota resource in a combined way.

It is also possible to define the Trim Side, i.e. the side for applying the constraint, whether
end of swath, start of swath or center (both sides).

If, for example, the analysis period is one day and the Maximum quota is 20 minutes, then
the cumulative sensing time should be below that limit within one day. All other suitable data
will be discarded.
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Without Quota With Quota, Max = 20 min / day

| & Gantr x| v | & Gannt x| -
Gl & n oo L@ mne vt S X BrotTrak Whter s & 3= (@Tme Zone G EH &R e L@ G Wetwdth S X BrotTrak W Meer v = (N Tme Zone
05-Jul-2011 03:56:45 Day 187, Wed. 06-J0L:2071 06-Jul- 201
12n 19h 20n th 2h an

B POLY N62_E145 B POLY_N62_£145
B DEMOS-1 10371 JRRNI 10273 SR 1 1 OUERRR o WBUERTE . SSURLNN L CBUETRR B DEMOS-1
B 4 OMC S Daglight 1688 a3t pusas feze % Joe7 a5 o152 dfass goze of
200
Cumulative Time
(secondy) 530 |

SR 167 02
B4 0MC SUMEDaylight Booes | RN s %
1188

i

191 1170,
Cumulative Time

1810 1687 |
|
(second) 458
|
|

]
| \ 1463
| 1186 35S 1385

o

Trim Side = START Trim Side = CENTER Trim Side = END
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4.6.8 Coverage
HE - @7 -1 x PBIISLY v R X
Default Scenario i > | Disengaged [ -
5[] o AQUA 2 [@ Exdusive Group [
Sun Zenith Angle 2
-] BEUING 1
= Lead & Trail Times v
# CARTOSAT-1
[ Gap v
@-| | # Cosmo-SkyMed-1 Daration r
@[ | # Cosme-SkyMed-2 g 7 =
@ | 8 Cosmo-SkyMed-3 Min Coverage 5.0 E
@[ | # Cosmo-SkyMed-4 Min Target 60.0 %]
[—] DEIMOS-1 @ Duty Cyde | .
#-@" Orbits [ Pass Direction O
E]'/ Sensors Latitude |
.M pMcsLIM6 [ Edipse o =
- IKONOS-2 e
- KOMPSAT-2 Define minimum coverage requirements to accept candidate
- KOMPSAT-3 acquisitions
@[ | © LANDSAT-7 v
Define minimum Area Coverage requirements for scheduled acquisitions:
1 Min Coverage : Minimum ratio between Aol portion covered and Total Aol [H
area.
1 Min Target : Minimum ratio between Swath portion which is of value and Total
Swath area.
If the swath does not comply with any of the requirements it will be discarded.
[ ¥ Region ‘?;e'st’m AreaCovered%  TargetInImage%
[=) Satelite: DEIMOS-1
5 # B Good 192.057 68.43 75.44
5 ¥ Bl Low Coverage |5.718 0.91 1.61
4 ¥ [l Low Target 117.768 100.00 5.54

No Constraint Coverage Constraint: Min Coverage = 5%, Min Target = 60%
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4.6.9 Clouds
BEE = @ 7 v 1 x 75@&@ v B X
Default Scenario , - [ Lead &Trail Times v A
=14 Satellites * < ;a: g :Z
; * ation
8 2 s @ Coverage [
| @ Orbits _| @ Duty cyce B
B f Sensors | @ Pass Direction =
: -[Z @ mopis Latitude O
BEUING 1 o) -
# CARTOSAT-1 Transition Times [
@[ | # Cosmo-SkyMed-1 Quota i
B[ ] # Cosmo-SkyMed-2 B Clouds 2
# Cosmo-SkyMed-3 Maximum 70.0 (%
+ # Cosmo-SkyMed-4 Obs Zenith Angle I= o
- DEIMOS-1 Mt
- RO Define the maximum allowed doud percentage. If the estimation
KOMPSAT-2 for a swath is above the maximum, the swath will be discarded
[+ KOMPSAT-3 v

Define maximum Cloud Cover Probability. If the Cloud Cover average probability for a given
swath is above the Max Clouds limit the swath will be discarded. Cloud Probabilities are
obtained from 1-degree grid (360 x 180) monthly Cloud Statistical maps distributed with
SaVoir. The Statistics were obtainedfrom TERRA / MODIS average Cloud fraction maps
between 2005 and 2012. Each swath is qualified with a Cloud Average % value, calculated at
center of the swath -AOI intersection section.

Optimized
acquisition
plan with
duration

Min = 30
sec,

Max =
60sec

Same as
before,
discarding
swaths
with >
70% cloud
average
probability
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4.6.10 Duty Cycle
ER @ -1 x P@FILY v ®x
GSA_S1 |~ || Disengaged r -
=-#7 Satellites Exdusive Group 4
it 3 Sun Zenith Angle O
S , " S;'::‘d-‘A [ Lead & Trail Times v
+ ’ rbits Gap v
[3 ' Sensors - Baration r
CSAR/EWS PR, -
~[Z/M CSAR/IWS I Duty Cyde B
# CSAR/S
CSAR/WV
(1§ Recorders
#-~ Downlink Channels
i+ © Sentinel-1B Pass Direction | o
Maximum
Maximum percentage of time that the sensor is allowed to work,
within the time span of one orbit.
Define orbit-based Duty cycle constraints for a given Sensor Mode. Swaths will be cut to
ensure the Duty cycle constraint is not breached.
The following can be configured:
1 Mode : Select how to calculate the Duty Cycle, whether Anx [ to Anx [, pnx [ to
Dnx El, or Sliding Window.
1 Value : Maximum percentage of time that the sensor is allowed to work within one
orbit span.
1 Grouping : Optional Text string that identifies a duty cycle group within the same
satellite. Sensors of the same group will share the duty cycle resource in a
combined way.
1 Trim Side : Defines the side for applying the constraint, whether end of swath,
start of swath or center (both sides).
~ Duty cycle disabled Duty Cycle = 5 % per orbit
Trim Side = START
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BR - @ i x @IS LY v ®x
GSA_S1 - ||E Gap v -
= Satelites * e F
= [/ © Sentinel-1A e
et ) [ Duty Cyde v
..’ Orbits & Pass Directi v
B Senoes value ASCENDING [+
M CsAR/EWS A -
CSAR/IWS [ Edipse o
CSAR/S Transition Times v =
ik CSAR/WV Quota i
@13 Recorders @ Clouds r
-~ Downlink Channels [ Obs Zenith Angle 4
@[ | @ Sentinel-1B Direct Downlink [ >
Value
Pass Direction constraint. Select the applicable passes that will
be handled, whether ASCENDING, DESCENDING or ALL types of
passes.

Define the pass direction (ALL, ASCENDING, DESCENDING) to be used for swath scheduling.

ALL

TAITUS Software Italia S

ASCENDING

rl

DESCENDING

Page 61 of 88

via Frascati, 60

00078 Monte Porzio Catone (Roma)- Italia

Tel. 00 39 06 81908004
Fax. 00 39 06 25496116

support@taitus.it

www.taitussoftware.com



mailto:support@taitus.it
http://www.taitussoftware.com/

GSA

A | b Y odi]
LFEVE L9 ) Software User Manual
SOFTWARE TTS-GSA-TN-0101
Iss. 5.0
4.6.12 Latitude
== R i x P@EFISLY v 2 X
Dekaiilt Scenano |~ Lead &Trail Times v A
=-#7 Satellites * A |H Gap 4
i NG Duration [
+ o AQUA
: BEUING 1 Coversge r
i e | B Duty Cyde [
- CARTQSAF-1 Pass Direction O
# Cosme-SkyMed-1 © Latitude v
# # Cosmo-SkyMed-2 M 85.0000
[+ # Cosmo-SkyMed-3 Mediian _85.0000
@[ | # Cosmo-SkyMed-4 Edlipse v
g DEIMOS-1 Transition Times O
@' Orbits Quota (m
=-7# Sensors Clouds [ i
| » :O?':nc SLIM6 o
P Enable minimum and maximum latitude constraint
e KOMPSAT-2
& KOMPSAT-3 v
Define minimum and maximum latitude limits. Swaths will be cut to ensure that the swath
latitude remains within limits.
Maximum Latitude= 58 deg
No Constraint
Minimum Latitude= -22 deg
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4.6.13 Eclipse
HE -~ @7 - ix PBFILY v & x
GSA_S1 v| + Duration -
-#7 Satellites * Coveragj
5.7 © Sentinel-1A + Duty Cvee
e Orbits + Pass Direction
° . + Latitude
E|/ ensors o =l Eclipse
- CSAR/EWS Extension 0.0
M CSAR/IWS Trim Edlipse INSIDE E
- CSAR/S + Transition Times
o CSAR/WV + Quota
1§ Recorders + Clouds
w-%~ Downlink Channels + (Obs Zenith Angle
@ | @ Sentinel-1B + Direct Downlink @
Trim Eclipse
Remove events or Trim sections that fall INSIDE or OUTSIDE
edipse periods

When enabled the Eclipse constraint will ensure that no sensing operation is performed when
the satellite is in Eclipse. This occurs when the line of sight between satellite and the Sun is
obstacled by the Earth.

It is possible to provide a margin to the Eclipse boundaries to advance or delay the effective
start and stop of the Eclipse period, i.e. the constrain is applied in the time window
[tEnterEclipse - tMargin, tExitEclipse + Margin]. The Margin can be positive or negative. The
constraint is activated at sensor level in the properties grid and via the Sensor Wizard

No Constraint Eclipse Constraint ON
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4.6.14 Observation Zenith Angle
_—

BHE =~ @ i x P@FOSLY T biax
Default Scenario ~ ||+ Coverage = A
=.#7 Satellites * # Duty Cyde (]
) Sira — |® Pass Direction [
+ AQUA
o + Latitude E
# BEIING 1 y
CARTOSAT-1 = |+ Edipse [
CORLERIAL + Transition Times
B @ meo-SkyMed-l % Quota & ‘
# @ Orbits ~ |® Clouds [E
=-f# Sensors = Obs Zenith Angle
3 ScanSAR (HugeRegion) - Left Minimum
¥ R (HugeRegicn) - Right Maximum
[+ canSAR (WideRegion) - Left Edge Minimum 22.00
e ScanSAR (WideRegion) - Right Edge Maximum 30.00
3 £ Spotlight (Mode 2) - Left + Direct Downlink [
+ e 2) - Right
[+ ) - Left Edge Minimum
& StripMap (HIMAGE) - Right Specifies the minimum operational Observation Zenith Angle at
% one swath edge
[+ S Map (Ping Pong) - Left v

The Observation Zenith Angle (OZA), also called Incidence Angle, is the angle between the
satellite vector and the local zenith measured at the observation point.

Satellite

Nadir

0ZA Local Zenith

Observation point

When the OZA constraint is active any swath with OZA outside of the defined minimum and
maximum values will be discarded.

You can also configure limits for the OZA at the swath edges via the Edge Minimum and Edge
Maximum. This is useful to constrain the auto-steering mode to select a reduced set of
candidate beams fulfilling the constraint and discard the others.
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4.6.15 Direct Downlink

HEH= 9 ¥ v B X v B X
Default Scenario - I Clouds [ -
S AQUA Z Obs Zenith Angle |
@ BEVING 1 — | e R v
; Brest v
f Kerguelen I3
=+ . 1= Gatineau =
o . Prince Albert v -
-l # L Miami WV
| @ Y Neustrelitz & =
] DEIMOS-1 Santa Maria ||
¥ b' Orbits Cuiaba ' —
-.[# Sensors Maspalomas ]
[C] pmMCSLIMG Svalbard E >
T3 IKONOS-2 =
S . Direct Downlink
H B A Apply direct downlink constraint over the selected antennas.
3 KOMPSAT-3 Only the antennas selected will be eligible for downlink
& LANDSAT-7 >

Direct Downlink constraint will trim all swaths generated with this sensors to be compatible
with direct downlink on the selected antennas. In other words, the sensing start and stop
times will be selected so that they fall within antenna visibility.

Direct Downlink OFF Direct Downlink ON
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4.6.16 Polarizations

HE~ VG i x QRBOLLY S ik
GSA_S1_Regions - Duration &
=< Areas of Interest * - Coverage
@ csa Pass Direction
+ la LOA
g Optimization
+ (& Danish Quots
H ENa Clouds

Q) Atlantic Direct Downlink

K i B R Y B i

/ Atlantic Ocean (Spain, Portugal) 3 Regular Downlink
; Azores Islands B Polarizations =
Canary Islands HH HV
North Sea, Irish Sea HH_
¥ &) Indian w
- |E&) Mediterra WW_VH v‘
- Polarizations

Enable sensor Polarization selection based on a preference
applied to the item

"Polarization" is a parameter usually associated with SARsensors. The different combinations
of Horizontal and Vertical polarizations that can be used during radar pulse transmission and
reception allow for different imaging options.

The bottom line is that each polarization combination will have an impact in the sensor bit
rate, typically ranging from nominal bit rate when in SINGLE polarization and double bit rate
when in DOUBLEpolarization.

SaVoir can evaluate the byte size of each acquisition by knowing the start and stop times and
the polarization-dependent sensor bit rate.

By default, all sensors are configured with a single bit rate parameter, but it is possible to
define optional polarizations and bit rates for each sensor.

The Polarizations constraint allows configuring an AOI to choose a given polarization for its
resulting acquisitions.
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4.6.17 Elevation
HEH i x {HBELSISLY v B x
GSAAntennas ~ | & Constraints
[= )ng Antennas * - :
Brest Priority 999.0
Planning Tags v
G at Lead & Trail Times I-
[VIM Grimstadt Duration v
K n Quota [
(] Elevation v
= Minimum AQS 5.000 deg
Minimum LOS 2.000 |deg
Minimum Center deg
Minimum LOS
Minimum Elevation at which the antenna will operate, used both
% for LOS contact.
Freugh
The Elevation Constraint allows to define minimum elevation angles for a given antenna for
the purpose of pass scheduling.
1 Minimum AOS: Minimum elevation at which AOS will be done. A pass will not start
below this elevation.
1  Minimum LOS: Minimum elevationa tLOS. A pass will not finish below this elevation.
1 Minimum Center : Minimum elevation at the center of the pass. If the elevation at the
pass center is below this value the pass will not be scheduled.
16-May-2012 07:28:51
El-NOAA-15 2
B Passes
B4 AustraliaHobart ==
90
60
30
0
< (m] »
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4.7 Planning Tags

Sometimes it is desired to assign Satellites or Sensors to Areas of Interest for intersection
calculation.

For example, the Sentinel-1 CSAR/EW (Extra Wide Swath) is planned to operate over ICE
preferably, while CSAR/WV(Wave Mode) should operate only over SEA. It should be desired
to "tag" an AOIl as "ICE" or "SEA" and make SaVoir identify this circumstance so that
CSAR/EW or CSAR/WYV are not planned out of ICE or SEA.

The Planning Tags feature establishes a valid matching between Satellites, Sensors, Sensor
Modes and AOls.

Planning Tags are comma separated text strings (tags). They can be edited in the constraints
grid.

Properties ES
Vg eSLY > x
- Constraints
Priority 999.0
Planning Tags WS -
Disengaged [
+ Exdusive Group
+ Sun Zenith Angle [
+ Lead & Trail Times
+ Gap
+ Duration [
+ Coverage [}
+ Duty Cycle
+ Pass Direction [
+ Latitude [}
+ Edipse E
+ Transition Times
+ Quota [}
+ Clouds E
+ Obs Zenith Angle ]
+ Direct Downlink [} |All
Planning Tags
Establish a matching pattern between items (Satelite,
Sensor, Sensor Mode, AOI, Antenna), providing for
compatible planning.
Figure 65. Planning Tags
For example, we may define the following Planning Tags:
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Id
CSAR / EM
CSAR / WV
Sensor
CSAR / IM
CSAR/S

Mediterranean

Spain

e
=
=
=

Artic

Alaska

India

Planning Tags
"ICE, SNOW, GLACIER"
"SEA"
"LAND, ICE"
"SEA"
"LamND"
"ICE"
"LAND, SNOW"

These Planning Tags definitions lead to the following matching table (a cross means

"matching = yes")

Mediterranean
CSAR [ EM
CSAR [ WV o
CSAR [/ IM ®
CSAR/S

Spain Artic
e
® e
® x

Alaska India
® ®
®
® ®
e e

Planning Tags matching is a prerequisite for planning. When an item has its Planning Tags
empty (default state) it will always provide valid matching. The following SaVoir items are

provided with Planning Tags:

 Constellation

1 Satellite

1 Sensor

1 Sensor Mode

1 Area of Interest
 Antenna

Planning Tags are also used for planning visibility timelines between Antennas and Satellites

or Constellations, and between Satellites.
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5. Simulation Baseline Input

The Simulation Baseline Input (SBI) is the input to the simulation. The SBI is generated via
menu GSA / Generate SBI or via the GSA Toolbar Generate SBI.

GSA | Window Help B=Generate SBI  p Run Simulation
T=  Generate SBI tersector

B Run Simulatip=
L-EE Generate SBI

Generate Simulation Baseline
Input

Figure 66. Generate SBI
When activated GSA will launch two actions in sequence:
- Calculate intersections (sensing plan)
- Calculate conflict-free visibility contacts (contacts plan)
In fact, pressing Generate SBI is equivalent to this sequence.
- Refresh

- Visibilities / Antenna to Satellite Conflict i free

51 Sensing Plan

iRefresho wildl g e womgidaringethe aefiree@ tims wimdgw, selecied
satellites and sensors, steering modes, optimization modes, areas of interest and other
constraints. This is a core SaVoir operation, without any intervention of the GSA plugin.

It will be applied only to the selected items in the satellites, areas, and antennas scenarios.
You need to have Intersection Mode ON  for a sensing plan to be generated.

The sensing plan will be shown on the Map, with swath footprints, on the Gantt view and the
report view.

To generate the Sensing Plan SaVoir will alsoconsider those situations where Direct Downlink
is required. Therefore, it needs to have access to the Antennas scenarios and calculate
visibility timelines compatible with the downlink requirements. This is done automatically by
SaVoir andrequires that the suitable antennas are selected (visible).

Note that the Sensing plan will account for all defined Sensor and AOI constraints. It will also
be conditioned by the Planning Tag rules, as defined in 4.7.

5.1.1 Polarization selection

Each sensorXML configuration has an optional section of <Polarizations> (see Figure 67.).
When present it defines:

9 the polarization types allowed (e.g. HH_HV, HH, etc)
1 for each one, whether it is SINGLE or DOUBLEpolarization.

9 for each one the nominal instrument output bit rate
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1 the preferred (Active) polarization, when no other requirements apply.

This configuration can be edited in the Sensor Properties pane (see Figure 68.)

- <Polarizations =
<ActivePolarization =VV_VH </ActivePolarization=
- <Polarization id="HH_HV">
<Mode=DOUBLE </Mode =
Value=HH_HV </Value=
=BitRate units="Mbps">112.198</BitRate>
</Polarization=
- =Polanzation id="HH">
<Mode>SINGLE </Mode =
Value=HH</Value>
<BitRate units="Mbps">56.099 </BitRate >
</Polarization=
- <Polarization id="VV"=>
<Mode>SINGLE </Mode =
“Value=VV</Value=
<BitRate units="Mbps">56.099 </BitRate >
</Polarization=
- <Polarization id="VW_VH">
<Mode>DOUBLE </Mode =
<Valug=VV_VH</Value=
<BitRate units="Mbps">112.198</BitRate>
</Polarization=
</Polarizations =

Areas of Interest maybe configured with a Polarization Constrain, indicating the required
instrument polarization for covering the Area (see Figure 68.).

When generating the SBI, the GSA will assign Polarization values to each swath, according to
the following rules:

1 If the sensor does not have any Polarization configuration, the swath will not have
any Polarization value.

1 If the sensor has a Polarization configuration, the swath will be configured with the
active Polarization. The instrument bit rate will be the one defined for the Active
Polarization.

1 If the swath covers an Area of Interest with a defined Polarization constraint, the
polarization will be the one defined for the Area of Interest, only if the Sensor has the
same polarization available Otherwise the sensor will not be scheduled over the Area

of Interest.
Figure 67. Sensor Polarization configuration
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P@F+ LY -2 x OBOL/LY - 8x
- Sensor - Constraints
MName CSAREWS
Visible Priority 10.0
Priarity 999.0 Flanning Tags IWs -
Description 5-1 Synthetic Aperture Disengaged =
Type Radar + Gap
Band C-BAND + Duration (&
+ Coverage =
- Sensor Mode +| Pass Direction =
Sensor Name CSAR/EWS + Optimization ]
Name EWs + Quota ]
+ Visible + Clouds ]
Palarization W_VH = | |# Direct Downlink | &l
Bit Rate HH + Regular Downlink |l
Spatial Resolution  [HH_HV - Polarizations
W HH_HY
- Parameters W_VH HH =
Description Extra Wide Swath Wy =
YW_VH ]
Polarization Polarizations
Polarization Enable sensor Polarization selection based on a
preference applied to the item

Figure 68. Sensor and Region Polarization constraints

5.2 Contacts Plan

The contacts plan is the timeline of Satellite to Antenna visibilities , calculated in the
simulation window, and taking into account satellite orbits, horizon profiles (if defined),
satellite-antenna associations, and minimum elevation constraints at AOS and LOS.

The contact plan is generated without conflicts. A conflict is when an antenna is in visibility of
two or more satellites simultaneously. In this case SaVoir will clip the visibility timelines such
that an antenna is assigned only to one satellite at any given time. The clipping is done
automatically in SaVoir respecting the satellite priorities (to assign priorities, see the
Properties pane / Constraints).

Antenna reconfiguration times are respected when managing switching between different
satellites via the antenna Transition Times constraint, which, if active, will clip passes in order
to respect a minimum time gap between consecutive passes on the same antenna.

Note that the Contacts plan will account for all defined Satellite and Antenna constraints. It
will also be conditioned by the Planning Tag rules, as defined in 4.7.

Thec o nt plantisirepresented on the Gantt and on the Report Views, simultaneously with
the sensing plan.
Thu May 02, 06 h 30" Thu May 02, 06 h 45" M
2 23 24" 25 26" 2T 28 29' 300 31" 32 33 34" 35 36' 37 30" 39 40° 41" 42 43 44" 45" 46 4T 48 49 50" o0 o
B+7 Sentinel-1A
I?--O EMSA.Atlantic.North Sea, Irish Sea

L CSAR/EWS [ Jeossw

E}O EMSA. Atlantic.Atlantic Ocean (Spain, Portugal)

- & CSAR/EWS [ leszm s

7 Danish.Eurarctic2 and Greenland (South)Waters

LA CSARMWS e[ s s

I‘;}--K“_-; Passes

A% Maspalomas —
4% Matera | |
4% Svalbard —

Figure 69. SBI Gantt View
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6. Run Simulation

Running a simulation requires as a prerequisite that an SBI has been generated.

The simulation is triggered via the GSA / Run Simulation menu or via the GSA toolbar / Run
Simulation.

GSA | Window Help B=Generate SEI  p Run Simulation
T= Generate 5B1 tersed

1 ¢ Run Simulation

} Run Simulation |

Launch a simulation starting from
the SBI result

F

Figure 70. Run Simulation menu
The simulation will generate:
- Recordingplan
- Downlink plan.

Generating the recording plan must be done simultaneously with generating the downlink
plan because on-board storage has to account for the available storage space, which is
dynamically increased and decreased by frequent storage and downlink operations.
Therefore, the logic followed in GSA is as follows:

1. For each satellite, collect all applicable satellite swaths and satellte passes over
ground stations.

2. Order swaths and passes by time, older ones first.
3. For each pass,

a. Load applicable swaths on board . Applicable swaths are those swaths
that can be downlinked on that pass. Of course, this implies swaths that
occur before or during the pass, and are compatible with the pass constraints
(antenna, data link, etc).

b. Downlink data on the pass , from pass-through data takes and / or from
stored data takes.

4. Continue to step 3 until all passes have been processed.
5. Do final antenna assignments of passes according to antenna priority.

Therefore, the mechanism is an alternation between storage and downlink with the
granularity of one pass until all passes are completed at the end of the simulation window.

The last step is required to guarantee that dumps are assigned to antennas according to
antenna priority. Without the last step the assignment would be commanded by pure start -
time sequence of passes, seeb6.4.
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6.1 Travelling tasks
The mechanism is also called fitravelling taskso:

1 Each single Sensing Data Take is represented as a Swath, contained in GanttX
fiTask 0 .

1 Each Task performs its data flow through On-Board Recorder, Packet Store, Data link
up to the Ground Station element. In this Travel each Task records times of different
events and other useful information (e.g. data sizes).

1 Atthe end of the Travel the Reporting Manager will be able to process all results
and display the required reports, by simple inspection of the Tasks data.

A Tasko, in GanttX terminology, is a single time even
1 Unique Id (string)
1 Start Time
1 Stop Time
Optionally, a Task may also include:
1 Link to a Parent Task, or a set of Parent Tasks
1 Parameters collection

The Parameters collection allows adding anyamount of useful information that can be used
for the purpose of GSA reporting post-processing, for example:

1 Sensing Start / Stop times.

1 Recorder Dump Start / Stop times.
9 Time of Arrival to Antenna.

1 Data Size (GByte).

1 Satellite 7 Sensori Sensor Mode.
1 Ground Station of downlink.

The Task is the most basic GanttX object and includes with it functions of visualization,
contextual styling (colors, dimming, highlighting, etc) and XML serialization functions ( Load /
Save to file).

A Task is also handled by SatX and can be visualized in the form of Swaths or orbit tracks on
the world map.

A Task contents can easily be inspected in SaVoir by clicking on the task or swath body and
sel ecti ng A D& pmanelwid show the taskypdramieters.
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= Times (UTC)

= Parameters

|sec|

I Swath Performance

= Latency

Downlink Antenna

|sqkm
sakm
(m
[GByte
[days

|sec

- Swath Observation Angles

Min_Incid

= Swath Footprint

[deg
[deg
[deg
|deg
|deg
|deg

Timeliness

PassThrough (< 60 min), NRT (< 180 min) or
Standard (> 180 min)

Defines the latency dass to be applied, whether

Name
Orbit identifier

Downlink Antenna

opportunity

Name of the suitable antenna for first downlink

Min_Incid

Minimum Inddence Angle, measured at one of

the swath edges

Recording Plan

The recording plan is the timeline of acquisition events stored on-board the Satellite recorder,
distributed on the different Packet Stores.

Figure 71. Task Contents

The recording plan must account for all recording constraints, including:

f

= =4 -4 -4 -a -2

1

Sensor data rates,

Sensor polarization configurations

Recorder bit rate

Recorder capacity

Packet stores maximum capacities

Packet Store Timeliness

Packet store constraints

others

At every new pass SaVoir will try to load swaths on board. It will try to load first those
deferred , then those with pass-through (direct downlink to ground station). The deferred
swaths were taken before AOS, in the period between passes, and therefore occur before the
pass-through passes which must occur during the pass.

The first step in assigning a swath to a Packet Store is identifying the sensor polarization:

f
f

For single polarization the swath will go to one Packet Store only.

For double polarization the swath will be split in two parts, the H and the V, and will
be stored in two different Packet Stores, each associated with the same polarization,

HorV.
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&

-+7 Sentinel-1A
B CSAR/EWS
57 EMSA Atlantic.North Sea, Irish Sea

O EMSA. Atlantic.Atlantic Ocean (Spain, Portugal)
B CSAR/IWS

O Danish.Eurarctic2 and Greenland (South)Waters
By L1

= PS5-37-PTH-IW5-H

= P5-39-PTH-EWS-H
s PS-40-PTH-EWS-V
== P5-38-PTH-IWS-V
By L2
= PS-38-PTH-IWS-V
-y PS-40-PTH-EWS-V
-y P5-30-PTH-EWS-H
ey PS-3T-PTH-IWS-H
- Passes

,& Maspalomas
& Svalbard

-

Figure 72. Swath split in H and V polarizations over separate PS and Links

6.2.1

A subset

Compatible Packet Stores

of

ACompati bl eod

Packet Stores

1 The Packet Store must be selectedin the Satellite tree (visible)

1 Passthrough swaths must go to Pass-through Packet Stores only.

(o]

I Timeliness of Packet Store must be compatible with the Timeliness of the swath, as

Data Retain swaths (as defined in the AOI) must go to Data Retain Packet

Stores.

Direct Downlink constraint on the Packet store must be compatible with the

Wi

swath downlink antenna constraints, as defined in the AOI Direct Downlink

constraint.

defined in the AOI Timeliness.

1 If defined, the Sensors and Regions subsets defined in the Packet Store must be

compatible with the swath, for example if the swathis anfi| WS 0
Sensor s

Pack

et Store

parameter is

I The polarization constraints, if defined, must be compatible with the swath
polarization.

It could happen that a compatible Packet Store is not found. Depending on the state of the
promotion?o

ATi mel i

ness

packet store as follows:

I Timeliness promotion = false

swat h
i EWS,

and

be

t he
WV Mo ,

den

t

f | aGPA hay eydo |ddldfor e possibler oper ti es

. If a compatible Packet Store is not found, the

swath will not be stored on board and will not be downlinked. It will appear on the

Simul ation Ti
data.
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B-+7 Sentinel-2A
B+ MSI
> POLY_N39_E49
EHEEI Lost
-GEI POLY_N39_E49
Et-Passes
55? Grimstadt

& Tromso

1 Timeliness promotion = true

Figure 73. Lost Swath

: If a compatible Packet Store is not found, a new

search will for a compatible Packet Store will be done, this time without checking
Timeliness requirements. This could lead to a PassThrough Packet Store ingesting

data with lower Timeliness requirements.

SaVoir Properties

|l Environment
Layout
Time
Gantt
Report
Autosave
Updates
Proxy

3 Plugins

| 3D Engine

[ Satellites

[ Swaths

[ Areas of Interest

= GsA

= Properties
[J Antennas

- Report Options
= Partial Downlink
Keep together
Timeliness Promotion
Timeline Change Overlap

[MByte

Restore Factory Settings

Timeliness Promotion

Allow storing data takes on & Packet Store of less priority Timeliness if no other suitable
Packet Store is available or if all other alternative Packet Stores are full

Cancel

Figure 74. Timeliness Promotion

6.2.2 Best Packet Store

Once a Subset

of

them for storing the incoming swath.

GSA wil!l detect
Store that was

t he

used |

finext

compatible

, and

ensures a fair distribution of load between Packet Stores.

1 Incase of Pass-Through swath ,
among Passthrough packet stores.

 In case of Standard or NRT swath

ibest 0 siMplyd ket

r

, the best Packet store is selected as follows,

o Verify there is enough recording capacity left in the On -Board Recorder.

o Select t

he

to load the incoming swath.

Once a fbest o

Packet

finext

in

Stor e

indexes (full Recorder and Packet Store) will be updated.

I't could happen
swath will be lost; it wi | |
final statistics as lost data.
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For doubl e polarization swaths, two fibesto Packet
(

e.g. H and not V), the swath wil/ al so be fLosto.

6.2.3 Storage

The Packet Store is treated as a FIFO queue. When retrieving data for downlink, older data
will be taken first.

6.3 Downlink Plan

Downlink planning is performed on a per-pass basis. All passes are timeordered and
processed in sequence. It is assumed that pass-clipping (remove antenna conflicts) has been
performed when generating the SBI.

Initially GSA will create the Downlink Slots collection, to keep track of the available time
windows for downlink.

To define the downlink sequence over an Antenna on a given pass the following steps will be
followed:

9 Obtain a subset of suitable Packet Stores candidates fordownlink.
Order the Packet Stores

1 Perform downlink sequentially for the selected Packet Stores

6.3.1 Downlink Slots

From the avail able passes for a satellite, GSA wi

beginning of simulation. A downlink slot contains:
o areference to a Data link (L1 and L2 for Sentinel-1), and
o asetof Time W indows suitable for downlink.

Each pass will generate as many slots asdata links. For Sentinel 1 two slots per pass will be
created, L1 and L2.

Initially the slot will contain one time window identical to the pass time span. As the
simulation proceeds each slot will be fragmented in smaller time windows by subtracting the
periods of downlink, therefore ensuring that each data link is following a strict sequential
booking sequence.

6.3.2 Regular Downlink and Direct Downlink

GSA models two types of antennas:

1 Regular Downlink Antennas: synonym of Core Stations They receive deferred and
real time downlink.

1 Direct Downlink Antennas: synonym of Local Stations. They receive real time
downlink only.

Packet Stores and AOIs have optional constraints requiring specific subset of antennas to be
used as Core or Local stations. The Downlink planning algorithm will make use of these
constraints to define suitable Packet Stores for Downlink.

TAITUS Software ltalia S rl Page 78 of 88
via Frascati, 60 Tel. 00 39 06 81908004 support@taitus.it

00078 Monte Porzio Catone (Roma)- Italia Fax. 00 39 06 25496116 www.taitussoftware.com

S


mailto:support@taitus.it
http://www.taitussoftware.com/

I i
TAITUS
SOFTWARE

6.3.3 Suitable Packet Stores for downlink
The suitable packet stores for downlink are selected as follows:
1 The Packet Store must be selected on the Satellite tree (visible)
1 The Packet Store must be non-empty, with data ready for download.

1 The first data take in the Packet Store queue (FIFO queue, i.e. oldest data) is
analysed.

1 If the data take is Pass-Through
o Ifthe Packet Store is Valid for Direct Downlink, then is suitable :

o I f the Packet Store is Valid for Regul ar Dov
Packet Store, then is suitable.

1 If the data take is not Pass-Through (NRT or Standard)
o Ifthe Packet Store is Valid for Regular Downlink, then is suitable.

A Packet Store is valid for Direct or Regular Downlink if there is a compatibility between the
Packet Store Downlink Constraints (Regular or Direct) and the data take Downlink
Constraints, as defined by the AOI constraints and / or the Sensor Constraints.

6.3.4 Ordering Packet Stores

When selecting the Packet Store for downlink GSA will do it by ordering the suitable Packet
Stores according to two criteria:

o Priority
o Timeliness

Higher priority Packet Stores will be processed first. Those of equal priority will be ordered by
Timeliness: PassThrough first, then NRT, then Standard.

6.3.5 Downlinking a Packet Store
Downlink of a Packet Store over an Antenna is done as follows:

0 Select suitable Downlink Slots for downlink. A slot is not suitable if its Data link is not
compatible with the Antenna (see Data links parameter on the Antenna, chapter 4.5.)

0 Packet Store downlink will be done in FIFO mode by downlinking older data first until
the slotsbcapacity have been consumed. For each data take:

o Ifthe Data Take is Pass-Through or NRT an attempt will be done to downlink
in real time

o Ifthe Data Take is Standard, the downlink will be done in deferred mode.

0 Attempt to downlink i n deferred mode all Pass- Through events that could not be
downlinked in real time because the channel was blocked.

6.3.6 Real Time downlink

Here we explain the steps for downlinking a data take in real time , i.e. simultaneous with
data sensing. It is assumed that a best Packet Store and a Data Take have been identified
over the given Pass.
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o Find the best slot for downlink.

0 Make sure Data link threshold duration constraints are fulfilled, by trimming
the Downlink Slots according to the Duration constraints defined in each Data
link (see 4.3.7)

0 Analyse only Downlink Slots that overlap the Data Take (Pass-Through
requires this)

o Trim the candidate slot to avoid simultaneous downlink on two channels .

0 Apply Data links constraints to clip the slot according to maximum
duration and quota

0 Select the slot with duration closest to the Data Take duration with as little
spill over as possible.

o Dump on the Data Take to the selected slot.

o Apply the fAPartial Downlinko flag (see
whether downlink should permit downlinking a data take in separate chunks
or downlinking in a single chunk the complete data take.

0 Recalculate the remaining Downlink Slot space.

0 Qualify the Downlink Task with information of downlink Start / Stop, data size
(Mbytes),

0 Recalculate the remaining part of the Data Take in the Packet Store which
could not be downlinked yet (if Partial Downlink). Add Overlap Retain
margins if needed (see Recorder Parameters Data Retention in 4.3.3)

6.3.7 Deferred Downlink

Here we explain the steps for downlinking a data take in deferred mode, i.e. after data
sensing from data takes stored on-board. It is assumed that a best Packet Store and a Data
Take have been identified over the given Pass.

o Find the best slot for downlink.

0 Make sure Data link threshold duration constraints are fulfilled, by trimming
the Downlink Slots according to the Duration constraints defined in each Data
link (see 4.3.7)

0 Trim the slot to avoid Simultaneous Read and Write Operation on the Packet
Store, in case Simultaneous R/W is forbidden.

o Trim the candidate slot to avoid simultaneous downlink on two channels.

o0 Apply Data links constraints to clip the slot according to maximum
duration and quota

0 Select the slot with duration closest to the Data Take dump duration
(accounting for data size and downlink data rate) with as little spill over as
possible.

o Dump on the Data Take to the selected slot.

o Apply the AParti al Downlinko flag (see
whether downlink should permit downlinking a data take in separate chunks
or downlinking in a single chunk the complete data take.
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Recalculate the remaining Downlink Slot space.

0 Qualify the Downlink Task with information of downlink Start / Stop, data size
(Mbytes),

0 Calculate Latency Times, i.e. times between sensing and downlink.

0 Recalculate the remaining part of the Data Take in the Packet Store which
could not be downlinked yet (if Partial Downlink). Add Overlap Retain
margins if needed (see Recorder Parameters Data Retention in 4.3.3)

I f the data take cannot be downlinked, it owi I appe
and accounted in the final statistics.
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Figure 75. Downlink Pending due to lack of downlink passes

6.4 Final antenna assignment

The assignment of a dump to an antenna is done following the above-mentioned constraints
and associations. The algorithm that assigns packet stores and downlink slots follows a per-
pass method, with earlier passes treated first. In the case of two overlapping passes (same
satellite visible simultaneously by two antennas) the algorithm will deal first with the pass
having earliest start time. Therefore, pass priorities are not handled, i.e. if the earliest pass
has lower priority, it will still be treated first.

Therefore,we need a dAfi nal antenna assignmento step that
antennas according to priorities. This is done automatically by GSA at the end of the
Recording-Downlink sequence, asshown in the example below.

In this example there are two overlapping passes of Sentinel-2A over Tromso and Grimstadt.
Tromso pass starts first, so downlink starts as soon as possible over Tromso in Passthrough
mode. We show cases:

Case 1 (Figure 76.): Tromso has priority (19) over Grimstadt (20). Therefore, the full dump
is assigned to Tromso, including a final deferred dump to downlink data stored on PS-00
before starting the Tromso pass.

Case 2 (Figure 77.): Grimstadt has priority (20) over Tromso (999). The dump starts in Pass -
Through over Tromso, but as soon as the Grimstadt visibility is available the dump is assigned
to Grimstadt. The final deferred dump is also assigned to Grimstadt.

TAITUS Software ltalia S rl Page 81 of 88
via Frascati, 60 Tel. 00 39 06 81908004 support@taitus.it

00078 Monte Porzio Catone (Roma)- Italia Fax. 00 39 06 25496116 www.taitussoftware.com



mailto:support@taitus.it
http://www.taitussoftware.com/

° GSA

A 1 1~
LV EYR LYo Software User Manual
SOFTWARE TTS-GSA-TN-0101
Iss. 5.0
o Thu May 30, 13 h 15"

" oz oz a3 {13 05 06" [ oy 10 11" 12 13¥ 14 15 16" ira
B+ Sentinel-2A
= MsI
. L7 POLY_N39_E49
Ery L1
| g PS-00 TROMSO

B- Passes
5&3 Tromso (19)

AT Grimstadt  (20) e

Figure 76. Tromso has priority

Thu May 30, 13 h 15"
o o 03 o4 a5’ 06" 038 o9 10 11" 1z 13 14" 15 16" 7
8-+ Sentinel-2A
B0 MSI
. %> POLY_N39_E49
By 11

GRIMSTADT
e PS-00

GRIMSTADT

A% Grimstadt  (20)

)Qi Tromso (999)
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7. Collecting Results

At the end of simulation,t he fAtravelling taskso have finished the
recorders, packet stores, data links and antennas. GSA will collect these tasks in their final
locations according to their fate during simulation:

1 Original sensing data takes (swaths)
T Dumps to Antennas
1 Antenna passes.

All tasks have associated parameters registering their different operations during sensing,
recording and downlink. These parameters (see Figure 11.) allow to build the Downlink Plan
view with a hierarchical timeline representation (Gantt) of the sequences in a cascading
representation.

7.1 Parent 1 Child relations

Relations between a swath, a dump and an antenna pass are implemented through
parameters in the Dump task:

f Swath to Dump: parameter AParento

T Dump to Antenna pass:Anparnanmetoer fADownl i nk

By parsing these parameters GSA will build the links between tasks which allow displaying
tree relationships on the Gantt display.
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8. Visualizing results

GSA uses the visualization infrastructure of SaVoirto visualize the SBI. This includes basically
three views: the Map, the Gantt and the Report View. At the of SBI generation the three
views will be loaded automatically with the SBI results:

9. GSA Configuration files

GSA uses the same configuration filesas SaVoir. These are:
1. Satellite scenario files
2. Antenna scenario files
3. Ar e acénario files

They are XML files containing a hierarchical serialization of GSA objects, including satellites,
sensors, orhits, etc.

GSA is delivered with default configurations in the following files and locations.

File Location Comments
_GSA_Sl1.xml C:\Program Files (x86)\ Taitus Sentinel- 1A and 1B, with nominal orbits,
Software\ SaVoikcnfisatellites sensors (EWS, IWS, S and WV), on board

recorder with 50 Packet Stores, 2 Data links

_GSA_S2.xml C:\Program Files (x86)\ Taitus Sentinel-2A and 2B, with nominal orbits,
Software\ SaVoiicnfisatellites sensors (CAL and MSI), on board recorder
with 1 Packet Store, 1 Data links

_GSA_S1_Regions.xml C:\Program Files (x86)\ Taitus Over 100 preconfigured regions with
Software\ SaVoiicnfiregions different polarization and scheduling
constraints

_GSA_S2_Regions.xml C:\Program Files (x86)\ Taitus Over 100 preconfigured regions with
Software\ SaVoiicnfiregions different polarization and scheduling
constraints

_GSAAntennas.xml C:\Program Files (x86)\ Taitus 16 antennas in different real-world locations
Software\ SaVoiicnflantennas (Svalbard, Tromso, Matera, etc)

The Files can be loaded by drag & drop on SaVoir, by drop-down selection on the scenario
pane or by simple File / Open menu.

The files will be copied into the working directory when called. GSA will use the copied files
during GSA operation. The working directory is located typically in

1 fi GUserd<<user>> \Documents\SaVoihsatellites\. . . 0
1 A GUsers<<user>> \Documents\SaVoiiregions\. . . 0
1 fi GUserd<<user>> \Documents\SaVoikantennas\. . . 0

The copied files may be modified, extended, or reduced by the user during GSA operation.
They can be edited by the user without any constraint. The user may also operate different
scenario files for GSA simulations.

TAITUS Software ltalia S rl Page 83 of 88

via Frascati, 60 Tel. 00 39 06 81908004 support@taitus.it
00078 Monte Porzio Catone (Roma)- Italia Fax. 00 39 06 25496116 www.taitussoftware.com



mailto:support@taitus.it
http://www.taitussoftware.com/

GSA

AT aeo
LFEVE L9 ) Software User Manual
SOFTWARE TTS-GSA-TN-0101
Iss. 5.0

The user may return to the default configuration by pressing the Revert button on the
scenario pane.
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10. PostgreSQL sample database installation
procedure

10.1 Setting up the environment
To rebuild a test environment, the following open -source software is required:
- PostgreSQL (the database software) [mandatory]
- PostGIS (an addon feature for PostgreSQL to enable it to deal with geo-spatial data
[mandatory]
- PGAdmin (a GUI to access database structure and a SQL editor) [recommended]

- QGIS (a GIS that can act as a GUI for geospatial tables hosted in the DB)
[recommended]

All the software mentioned is available for Windows, Linux, and Mac OSX. | give below an
example for installation on windows, but other environments or download sources could be
considered as well if applicable.

10.2 Download and install the PostgreSQL/PostGIS software
(example for windows)
Download and install the PostgreSQL Package.
Download URL: https://www.bigsql.org/postgresql/installers.jsp
Version: 9.6.1-1
OS: Windows x86-64
This package includes by default:
- PostgreSQL database (accessible via postgres shell)
- PgAdmin (database admin GUI)
- BigSQL manager (GUI database update and application manager)

PostgreSQLar chi t ecture r equi r esduriag irstallatiarbyauswidl beflaskadp e r us e r
about

username and/or password for this user. Use the default:
User: postgres
Password: postgres

Use the default port the db will be listening to:
Port:5432

10.3 Create an empty database for the project and enable
the PostGIS extension

- open the pgAdmin tool

-right click on fAiDatabasesbo
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-iNew databaseo (\Qamer : ipsgligsasoir_test_dbo))

Download and install the PostGIS extension for the database.

-Via BigSQL Manager [ Update Manage-pg9%-nst al l
23.0-10

- Enable postgis for a database:
o Launch APSQLO shell

0 Change from default Apos\tcaqmeetsd db to
savoir_test_db

0 Enable postgis to the database: create extension postgis

10.4 Load the template DB to the empty database.

- Open a system console and navigate to the binary directory for the PostgreSQL
installation (Typically, C:\Program Files PostgreSQL9.6\bin\)

- Enter the following command (in one line):
pg_restore 1 d psql_savoir_test db C\Program Filed Taitus
Software\ SaVoilsamples postgresgl\psql_savoir_test_db

Using PGAdmin you should now be able to browse through the template db; you should see
that there are 4 database schemespresent:

- public (a default db schema, not relevant for you; it is needed as it holds Postgis
definition tables)

- topology (not relevant)

- sentinella_mp_input (holds some sample tables with Sentinel-1A planning inputs)

- sentinellb_mp_input (holds some sample tables with Sentinel-1B planning inputs)

File ~ Obijed = O sentinel1a_mp_input
- %2 Collations

A Browser 4 @ Domains
= } Servers (1) 3 @" FTS Configurations
% PostgresQL 9.6 - [lll FTS Dictionaries
Databases (4) #-\53 FTS Parsers
postgres + FTS Templates

psql_savoir_test_db
- W Casts
+ @Catalogs
3 \: Event Triggers 3 ® Sequences
- %<¢ Extensi =

"W Extansions 17 Tables (@)

£ \.‘: Foreign Data Wrappers =
+ || sla_cyc111_2017_06_03_to_2017_06_15_raw

3 K; Foreign Tables
@ Functions

u Materialized Views

)

Languages -
[l sla_cyc112_2017_06_15_to_2017_06_27_raw
® schemas (5) -
s > sla_cyc113_2017_06_27_to_2017_07_09_raw
3 ® public

[ s1a_cyc114_2017_07_09_to_2017_07_21_raw

¥ 0 s1_cycle_dates

I\ . .
+ o sentinella_mp_input 3 L Trigger Functions

& € sentineltb_mp_input ¥ Types
5 O topology + Views
sentinel $ ® sentinel1b_mp_input

Figure 78. Template DB schema structure and DB table structure
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10.5 Verify/setup DSN for database connection
- Execute the ODBC Data Source Administrator system utility
(C:\Windows\ System32 odbcad32.exe)

-Verify that a DSN named fPostogSysaesndeleB 5 WO i s
5 ODBC Data Source Administrator (64-bit) X
User DSN  System DSN  File DSN  Drivers Tracing Connection Pooling  About
User Data Sources:
Name Platfom  Driver Add...
dBASE Files 32/64bit Microsoft Access dBASE Driver (*.dbf, “.ndx, “x
Excel Files 32/64bit  Microsoft Excel Driver (" xls, *xisx, *xism, *xisb Remove
MS Access Database 32/64bit Microsoft Access Driver (*.mdb, *.accdb)
Postgre SQL35W 64bit PostgreSQL Unicode(x64) Configure...
< >
. An ODBC User data source stores information about how to connect to the indicated data provider. A
Ej’ User data source is only visible to you and can only be used on this computer.
[ Concel | [T [ Heb
-1f necessary, create a new DSN via fiAddéo
Create New Data Source X
Select a driver for which you want to set up a data source.
f‘ Name \iA
) Microsoft Access dBASE Driver (*.dbf, “.ndx, “mdx) 1
oy ol Microsoft Access Driver ("mdb. *.accdb) 1
Microsoft Access Text Driver (“txt, “.csv) 1
Microsoft Excel Driver (" xis, *xlsx, *xism, * xisb) 1
PostgreSQL ANSI(x64) 1
Postgre SQL Unicode(x64) 1
SQL Server 1
~A o~ . e ~ « AN -v
< >
s ==
- Provide the required parameters, Test, and then Save the new DSN
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10.6 Annotations: Table structure and relevant data types

Column name Function Possible values

gid Unique db key (not null) 1.

mode Mode constraint EW, IW, WV, S1, S2, S3, S4, S5, S6

pref_pol Polarization constraint SV, SH, DV, DH

passes Pass constraint a, d b

tr_use_asc Allowed relative orbits Comma separated array with values
(tracks) constraint between 1 and 175
ascending

tr_use_dsc Allowed relative orbits Comma separated array with values
(tracks) constraint between 1 and 175
descending

latency Downlink latency constraint | 24h, 3h, 10m

priority Priority constraint iY 6ii

All other columns have no function relevant to savoir and could be treated as plain text.
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