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TRUTHS Ground Segment Context

Recalling:
 LEOP/Early Commissioning @ ESOC
* Routine FOS in UK

« 1 polar station baselined for data transfer (e.g
Svalbard), second (e.g. Inuvik) for robustness

% TRUTHS
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TRUTHS
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« PDGS in UK + data access at ESRIN with T;r
. Planning Plannin ga o
ESA Open Data Access Policy T TRuTHS
) \' S25C R
TI&C ¢ Planning —3 L 7® $25C Consumer
—

. . . . . . . Flight Operating Recorded Payload Data (e @ Scientific User

Main interesting TRUTHS specific interactions: i< @ Segmnt cromdsamen || 3R swemacconsmer
. . . e Orbit Dat:
© M ISSION P | annin g \S\?;Irlf:&; o O ESA Data Access System
Service \_ / . vy
- LEOP 3
it ” " bata Exploitation Labs |-
. . . . R i ata Exploitation Labs Algorithms . pe

* Processing, Data Dissemination and R T Q) scenticser

Exploitation

Note 1. Only major data flows are shown (e.g. user support, authentication omitted).

D t P Note 2. The_DGRS have a FOS aspect (TT&C) anc! Payload Data aspe?l (X-Band Acquisition).

PY a a rove n a n Ce These functions do not need to be co-located with each other, or with the FOS or PDGS.
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Flight Operations Segment (1/3)

* Platform & Payload Monitoring & Control

‘ ArChiVing HKTM Spacecrt U Operations Mission
| Preparation Automation FOS [::ata :‘; FOS Archive Users
initi 1 I Facilit System Archive 1 -
* On-Board Activities Planning | Y y ,
A 1 T mwre |
. . Coaye . 1 | Procedres I
On-Ground Activities Planning I | — o |
- . . | o | smter b | |
* Mission Planning Implementation (prepared by ! Svet ) | Daa | Payload Data
1 | ystem < ' Ground
I 1 “_/ Schedules 1 Segment
PDGS) v | |
. . ) . L S-Band TT&G e | FOs 1
* Attitude & Orbit Determination & Prediction g Ground FD Dota Mission I
Station(s) 1 2 Planning | Skeleton Plans,
o ) 1 Flight System | OPS Constraints
* Collision Avoidance Manoeuvres I Dynamics | /Obsenvaton
ESTRACK \ System FD Events )
° H : Management
Validating OBSW Updates Symom N !
* Updating OBSW Comeat
Schedules
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Flight Operations Segment (2/3)

* FOS LEOP will be in ESOC

LEOP and Platform Commissioning

 FOS Routine will be in UK ,—[FOS Routine

f:SignaI Acquisition )
* Nominal Attitude Acquisition

Payload Commissioning and Routine

* Monitoring On-Board * Payload Commissioning
Sequencing during Deployments * Routine Mission Planning

Operations * Platform Commissioning
* 24/7 Operators

* Payload Acquisition
* Routine Monitoring

* QOperations Handover: « Collision Avoidance

Procedures / Training / Tools \_[ FOS LEOP ] . J

* Active Manoeuvring needed to fulfil
Observation Requirements = cuopean space opus VN

Transfer of Operations

* Stringent Requirements on Observation

timing and pointing
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Flight Operations Segment (3/3)

Mission-Planning iterated between FOS &

Mission

Management

Mission Definition &

PD G S e ~ Science Requirements s T EEEEES ~
I FOS ‘I ! PDGS ‘I
I I
e FOS will dictate the cadence of that | I Provisional Acquisition Plan & Orbit Data l |
| FOS Mission | Observation / Pointing Plan | Mission |
planning prOCeSS : Planning : S2SCP;’annmg : X Planning :
1 ! ! I - !
* Key Processes Automated | JUR _/ N | | Urevalebites s
* FOS will monitor plan execution and report Ground Station
Contact Plan Mission Data
to PDGS
g Data Ground Receiving Stations
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Payload Data Ground Segment: Functions

TRUTHS
& Space Segment

TT&C,

TT&C,
Ranging Payload Data
Ranging  Recorded HKTM
:')\ TRUTHS -‘\“ -\-\\
Ground Segment
% =
External LEOP Data Ground
Network Receiving Stations
Payload
'IT&_C Planning
Planning payload
i TRUTHS
Users
4 N\ 4 )
S25C Request
TT&C Planning 525¢ Data ® 52SC Consumer
. Flight Operating Recorded Payload Data Data (Pulled) ® Scientific User
FOS Archive HTKM
Segment Ground Segment i
Data User [FOS] [PDGS] Data Push] ® Systematic Consumer
Collision — Orbit Data —
Warning ssa el E ESA Data Access System
Service \_ J \_ Y,
Data
TRUTHS F T T T T T ™
Data Exploitation | Data Exploitation Labs |~ :z::"“ @ Scientific User
Environments \ [DEL] J
Note 1. Only major data flows are shown [e.g. user support, authentication omitted).
Note 2. The DGRS have a FOS aspect (TT&C) and Payload Data aspect (X-Band Acquisition).
These functions do not need to be co-located with each other, or with the FOS or PDGS.
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Payload Data Ground Segment: Data and Sizing

L1B HIS product contains radiance, Uncertainty at Pixel
) ) ) Radiance at Pixel (Pemdle, s, S emedd ~1000 frequencies
reflectance, uncertainty information per ' Y
. . Uncertainty at Pixel o :
p|Xe| . Reflectance at Pixel (Random, Structure, Systematic) 1000 frequencies
Instrument Information per Pixel ~1000 frequencies
L1C HIS prOdUCt SplltS this data into a set of Geolocation, Geometry (viewing angles), Quality Flags per Pixel
predefined scenes (specific WRS TBD). One Baseline

tem  [PerDay __ [PerMonth ___ [PerYear ____ [EndYear5
Level 0 0.94 TB 28.73 7B 0.34 PB 172PB

47778 14517 TB 174 PB 8.71PB

38.54 TB 117 PB 14.05 PB 70.38 PB

50.10 TB 152 PB 18.30 PB 91.49PB

94.4TB 2.8PB 34.43 PB 172.30 PB

Two Baselines, Level 1B/1C only

+ Desire of science team to allow users to
tem | perDay  |PerMonth  [PerYear  |EndYear5 |

select spectral / spatial regridding of this Level 0 0.94 TB 28.73TB 0.34 PB 1.72PB

: 477718 145.17 TB 1.74 PB 8.71 PB
L1B product prior to download —e.g. to 77.08 TB 2.34PB 14.05 PB 140.76 PB
match their application’s needs.

Leads to quite large amounts of data —
possibly too large for direct online access.

100.20 TB 3.04 PB 18.30 PB 183.00 PB
183.00 TB 5.55 PB 66.78 PB 334.17 PB
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Payload Data Ground Segment: Provenance

As a source of Truth, provenance is an essential
requirement.

« Traceability Typically, metadata.

This is a standard requirement for EO

missions.

What was used to create a given product?

* Integrity Typically, checksums.
Has this data been corrupted? This is a standard requirement for EO
missions.
* Authenticity Typically, “trust in the source”
Is this what was originally generated? But now we usually retrieve data from

secondary locations — DIAS, AWS,
GEE etc. Consider digital signature?
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Payload Data Ground Segment: Provisional Design Eesa

&

“Bulk End Users / Scientific “End Users"”
Collaboration Teams /
Reprocessing / L2 Services etc.”

“Science Experts”

Otl.'ler FTE/SFTP
Auxilary (Push/Pull]
Data Services
Systematic Instrument Data Exploitation Dissemination/OTF
= 4 Processing Monitoring & Lab/s Processing / User Support &
ro!.m Calibration Management Services
Stations
ETR/SFTR ]
Catalogue/Imventary
Flows
Flight
Operations . r . r
Segment FPiETe HTTFS/53 HTTFS/s3 HTTPS/53 HTTFS/53
Trusted Third
Party (e.g.
ESA Data
TRUTHS PDGS
Product Callections Access)
+ Auliary/Ancillary | | TRUTHS PDGS TRUTHS PDGS TRUTHS PDGS On Demand znd Rolling Buffer TTPS/53——| “Third Party
Collections Reporting Intermediates (DDE&R) Collections TRUTHS DEL Collections M Users”
Object Storage
Facility Access & Authorisation Layer
A HTTPS/53/FTP
Signed o
Containers/
HTTPS/53 P A
Workflows Monitoring & Reporting /
Mission Planning etc.
Archive “525C Planning Users”
Irmelrnal \
Archive Storage
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Thank you for listening

Authors

Dr. Chandra Taposeea-Fisher | CGI IT UK Ltd
Jon Earl | CGIIT UK Ltd

Alexandra Gravereaux | Telespazio UK Ltd
Louise Mercy | Telespazio UK Ltd

We’'re happy to take questions at the end of the Kyle Palmer | Airbus Defence and Space
session or afterwards! Lisa Haskell | Airbus Defence and Space

CGl =Tz AIRBUS
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