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Agenda

– ESA: why do we need the Helix Nebula Marketplace (HNX)?

– Enterprise / SME: presentation of HNX competitive work

environment

– Scientist: large scale access to data, computing, tools,
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– Scientist: large scale access to data, computing, tools,

visibility of peers to transform data to knowledge

– Commercial SME: showing value creation chain from science

to business; Science is HNX innovation engine

– ESA: summary



Operating satellites

Satellite control, data reception, -processing, -dissemination 

and -archiving to maximise the beneficial use of ESA and 

partner satellite data

To stimulate a balanced development of 

science, public utility and commercial 

applications consistent with ESA 

obligations and objectives
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SBAS-InSAR



New way of working:
SBAS-InSAR

Virtual workbench powered by Helix Nebula Marketplace shall provide:
• Visibility of all ESA data
• Seamless data access to ESA but also all other data (globally space & in-
situ) being on the marketplace via “federation of partners” approach

• Visibility and access to IPRs (scientific & commercial) of partner, who 
define the conditions for participation to the value creation

• Visibility and interaction with scientific peers also across-domain
• Visibility and interaction with people being in demand of information 
• Visibility and interaction with funding bodies (science is funding driven)
• Visibility of R&D outcome ready to be picked up be the business 

environment
• …..



Data ESA SuperSites Data (as available pre-SSEP)
Over 90,000 SAR scenes (>18TB) related to Geohazards SuperSites.

Batch
Processors

Gamma, NEST, PF-ASAR, SBAS-InSAR

SSEP Services

Cloud 
Appliances

System Appliances
- Virtual Archive 4 + Data Repository
- GRID CE (Processing Engine)

User Appliances
- CloudToolbox (incl. Gamma cloud license)

Info & 
Support 
Tools

Join&Share portal
- Wiki pages
- User Forum
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ESA Virtual Archive 4 (VA 4)

ESA UNCLASSIED - For Offical Use                        
09/05/2012



The VA 4 GÉANT-enabled Federation

VA 4 Catalogue

VA 4 Data Node VA 4 Data Node VA 4 Data Node

Computing Node

HN 
Cloud

Provider

HN
Cloud

Provider

GÉANT

Data  
Provider



G-Pod System: Objective and Concept

EO User Processing

G-Pod System

Promotion of the access and use of EO mission data available at
ESA, offering on-line access to products with attached computing
infrastructure and tools to assist the generation of “scientific added
value products”

ESA

Scientist
EO User 

Community
Processing Power

+
EO Data

Processing
Services

Resources

Processors High level Products



The HelixNebula Bluebox approach 

Build custom VMs Deploy multiple,  
coordinated VMs

Services

Unified
Bluebox
interface

HN Cloud
Provider 1

HN Cloud
Provider 2

HN Cloud
Provider 3

Infrastructure



ESA SSEP inside HNX

The ESA SSEP Project lives
inside the Helix Nebula Market
Place



The SSEP infrastructure ecosystem

It contains templates for the
machines and deployments of:
• processing clusters
• user virtual desktops



Multi-cloud coordinated deployment

We can deploy a Computing
Element on multiple clouds,
dynamically choosing its size



Deployment monitoring

The deployment is ran and 
creates the cluster VMscreates the cluster VMs

The bluebox will report the IP
address of the frontend
machine, which will be useful
later



Integrating inside ESA processing services

We can use the IP address to
integrate the new cluster inside
ESA processing infrastructure



Virtual desktops on the cloud

SBAS-InSAR



Ground displacement monitoring: the SBAS-
InSAR technique

Earthquakes

Volcanoes

SBASSBAS--InSARInSAR
ProcessingProcessing Infrastructures

Satellite SAR data Satellite SAR data 
setset



SBAS-InSAR within the ESA SSEP flagship



Subsidence in Rome: SBAS-InSAR
results
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Rome: Integration of SBAS-InSAR results
and digital catalogues of buildings
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Rome: Integration of SBAS-InSAR results
and digital catalogues of buildings
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User 
(Scientist)

Web Interface

SBAS-InSAR: scientific use case

Satellite Data (VA4)

SBAS-InSAR

Scientists support Tools, Interested parties (Public and/or Private Entities)
covers computational costs

3rd Party 
Analysis 

Tool

Knowledge
3rd Party 

Data

INFOaaS



Web InterfaceUser (SME)

SBAS-InSAR: commercial use case

Knowledge

Satellite Data (VA4)

SBAS-InSAR
3rd Party 
Analysis 

Tool

3rd Party 
Data

INFOaaS

Every actor keeps control of its IPR
Customer pays for accessing the service provided by the SME

Customer
(e.g. Company)





Information 
Store

INFOaaS
x Service 1
o Service 2
o Service 3

Service 1 is: 3vGeomatics Displacement Map



Information 
Store

INFOaaS
x Service 1
o Service 2
o Service 3

Information 
Store

For Service 1:
o Data 1
o Data 2
x Data 2 + VA4

Service 1 is: 3vGeomatics

Choose a data set from 
VA4



HNX
Blue
Box

T-Systems

Interroute

External
Data Source

Information 
Store

INFOaaS
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Information 
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Choose a 
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image

Information 
Store

Cloud Provider: 
x CloudSigma
o T-Systems
o ATOS 
o Interroute

Send API request
to Blue Box with
Contextualization

Blue Box starts VM
on chosen provider
and sends Context 
information



SLC Processing  (Lvl 1)

RAW  
SAR 

Images

Pre-Processing 
(Geocoding, co-

registration)

Low Res InSAR 
processing

Baseline Correction

Automated
Processing

Manual

DEMs, 
Optical, 

GPS, etc. 

31

Displacement 
Maps

Target Selection

Noise Removal

Motion Reconnaissance 

Phase Unwrapping

Product Generation

Manual
Processing 
(QA Required)



Interactive processing  on virtual desktop provided by 
HN Cloud provider

SBAS-InSAR



HNX
Blue
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External
Data Source

Information 
Store

INFOaaS
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x CloudSigma
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Information 
Store

Results 

Blue Box starts VM
on chosen provider
and sends Context 
information

Results returned



Data: ASAR 
# Images: 33
Period: 2003-2010
Resolution: 25m
Coverage: 100x100km
Format: Geotiff, Shapefile (contour), KML, etc



Business Model

• Risk and profit 
sharing

• Lower upfront 
investment

Marketplace 
Helix Nebula

GEO-IT & App
Provider

GEO-IT & App
Provider

CustomerCustomer

CustomerCustomer

€

investment

• Fast access to 
EO and other 
geodata
resources

• Disruptive 
technology   

• Sustainability   

Service ProviderService Provider
Content 
Provider
Content 
Provider

CustomerCustomer

€

CustomerCustomer

€€



Summary

HNX provides a multi-tenant ‘Open Market Place for Science’, 
where data providers, scientists, funding bodies, SMEs and 

downstream industry can meet to work along common interests.

The HNX ecosystem implements 
many-to-many relationships, quickly being 

established, to transform 
data into valuable information


