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Trends for future Earth Observation Ground Systems
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||_ Domino standardized modular architecture

» Standardized and public GS architecture addressing institutional, defence
and export markets

 Covering a wide range of system use cases, including new features for
increased reactivity & automation

» Constellation-ready
* Cloud-ready and IT-agnostic
* As a service approach whenever relevant

* Will to on-board space agencies & industry, facilitating the emergence of
an ecosystem of Domino providers
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Added values of modular and standardized architecture

Better value proposition for clients
Easier to set up the best industrial scheme
Easier to provide the best technical solution against customer needs
Less risky to implement evolutions on a complex system
Increased confidence level
Easier on CAPEX/OPEX calibration/decision

Derisked schedules if industrial schemes are complex

Clearer sharing of responsibilities at the start of a program (gains during engineering and integration)
Less risky engineering and IVV phases, fewer potential escalations

Derisk development from supply chain

More secured margins

Focus on the content (performances) and not on interfaces

Incentivised investments

C$ . Clear and stable technical conditions for the integration of E2E systems
Facilitated product strategy and reuse maximization
More accessible maintenance and evolution contracts for the client
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Domino architecture - Overview

Targeted deployment
» One “VHR” 2 sat constellation
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Domino’s instances
= one unique instance of this domino

= could be many instances deployed
Without “redundancy” dimension

Domino’s mode

€D - “35 a service” mode in
targeted deployment (operated by
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Domino’s optionality
® = The dominoes’ functionalities
are not mandatory, depending on

the needs

Multi-mission User Services

EXE
provider

. Mults .
Data Distribution
Service

Data Management Services

Co-funded by

DOM I NOE SR IINE S *...* | the European Union




Domino architecture - Overview

> Focus on Federation chain

Central role of the [Federation Service}

»User requests management

»Services discovering of other dominoes

»Organisation of production workflows

»Local and external systems optimisation T o

User Access

Multi-mission User Services

/I\ End user
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Domino architecture - Overview

> Focus on Federation chain
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Domino architecture - Overview

&x HR satellites

> Focus on Mission & Control chains 2 R saelites

Satellite Communication

& Resource Mgmt Service

Ressource Management J

Control chain could be quite “sensible”,

Satellite Simulator

particularly the Satellite simulator and TM/TC T Senvice

keyS .--s,.apemfe;simulam} T

Programming Service B Programming Service

Mission Services
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Domino architecture - Overview

> Focus on Image chain

Industrial breakdown of the Image chain:

» The [Primary Processing Service] dominoes are
dedicated to one mission (homogeneous constellation)

» The [Advanced Processing Service] and [Enhanced

Processing Service] are multi-mission

The [Image Quality Service] (calibration) and [Machine-
learning Application Production & Quality Service]

(MAPQS) is mainly foreseen “as a service”.

DOMINOE

Operated by the
domino’s providers

Maintenance
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Image Quality
Service
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Domino architecture - Overview

> Focus on Data Management

Ext

data
&) Data ﬂiitlihutinn-
Service

Data Management Services

> Focus on Monitoring

Security Monitoring
——— . _ Service
Operational Monitoring

Service

Monitoring Services |
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How to use this modular GS?

1. Conops

Particularities of the mission
=> Selection of the needed dominoes

Unselected dominoes:

DOMINOE
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How to use this modular GS?

1. CO'TOPS r . . .Sa'v_:_glIi'tg.ﬁqm_m__q__qica’t@_
Particularities of the mission & Resource Mgmt Service

=> Selection of the needed dominoes Resource Management

Operational Monitoring

‘Security Monitoring

Ervite Service

Monitoring S«ewicesj

Pwnt Processing

2. Industrial strategy
Choice of the dominoes’ providers

Satellite Simulator Flight Operation Iioge it

Service

- Advanced Processing

i\
‘n

o

TM/TC Ciphering Flight Dynamics
Service Service

Processing Services )

Mission
Programming Service

Archive/Catalogue System Configuration
Service Management Service

Federation
Service Auxiliary Data

~ Gathering Service

Interoperability
Service

Data
Management
Services j

Data Distribution

Multi-mission User Service_&:,)
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How to use this modular GS?

1. Conops
Particularities of the mission
=> Selection of the needed dominoes

2. Industrial strategy
Choice of the dominoes’ providers

3. Deployment strategy
Where will we deploy ?

DOMINOE
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Security Monitoring

Service
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Service
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Dominoes open for development — BUY Foreseen

p N Advanced

DOMINO’S PERIMETER: Operation Operation Distrib|:|tion Processing
Service Service Service Service

N .
dedicated to an

p homogenous constellation

multi-mission

external system Interoperability Knowledge Builder & Operational
Service Decision Service Monitoring Service

DOMINO’S INSTANCES

a one unique instance of this domino

could be many instances deployed
Without “redundancy” dimension

: Data Integrity & Security Monitoring User Access
DOMINO’S MODE Traceability Service Service Service
“as a service” mode in targeted

@ deployment (operated by an industrial)

DOMINO’S OPTIONALITY

W, Thedominoes’ functionalities are not .

"‘ mandatory, depending on the needs ArChIVG/ Auxilia ry Data System Configu ration
- J Catalogue Gathering Service Management Service

Service
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How to use this modular GS?

Domino

architecture Request for Ground segment

proposal architecture at PDR level

The Domino architecture
Is already at PDR level.
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Technical transformation accompanied by an industrial transformation

System integrator in confidence

Requirements

Output of DOMINO-X DOMINO-A
PUBLIC, Standard Incl. Perfo and Secu
ICD DOMINO-A
_ System integrator in confidence
Provider
Domino-A Requirements
- G;O:{d Output of DOMINO-X DOMINO-B
uidelines PUBLIC, Standard Incl. Perfo and Secu
https://domino-x.space/
ICD DOMINO-B
Provider
Domino-B ) ) ]
Cloud System integrator in confidence
Guidelines _
Requirements
. Output of DOMINO-X DOMINO-C
https://domino-x.space/ PUBLIC, Standard Incl. Perfo and Secu
ICD DOMINO-C
Provider
Domino-C
Cloud
Guidelines

Datapack for an RFP to Domino providers

https://domino-x.space/
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https://domino-x.space/
https://domino-x.space/
https://domino-x.space/

General SWOT applicable to integrators and providers

Helpful Harmful
to achieve the objective to achieve the objective

Sl Strengths Weaknesses

S
c _§ Compatibility with Reduced recurring Security
b0 S ESA projects cost & planning
o S Transition roladmap
et : IS complex
C < Agreed with . .
g Integrators =ase industrial CAPEX NREC
ah) = strategy
Pt .,g Maintenance is
= = core/non core _ more complex Duration of the sales

g strategy Geo return easier cycle

= Opportunities Threats

QW
e GSaaS Adoption reluctan
— = CCSDS — . ption reluctance
20 2 compatibility standardization lelteld mlaturlty due to make or buy
= =il strategy
— Q)
e Evolutivity New market Difficulty to take
M O .
9 & Extension to SAR, a decision
u>_<l 3 Funding SIGINT capabilities

= opportunity

<
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Status of external engagement with key actors

French and German space national agencies: promotion of architecture and raising

awareness externally

ESOC/ESA: regular follow up on the projects

CCSDS: presentation to workshops

European Commission: aware and actively manifesting interest and on-going HE funding

End to End Integrators: Airbus (all home countries), TAS involved in Domino-X, OHB Systems

and Digital Connect awareness

GS /| Subsystem providers: interest from 3 large ones so far from outside the consortia

Co-funded by

DOM I NOE www.domino-e.eu BN thc European Unlon



Domino Saga is to be continued
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