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Agenda

• 10:30-10:40  Welcome to the 1st EUSST Webinar

• 10:40-11:00 EU SST Support Framework

• 11:00-12:00 SST Services and EUSST Portal

• 12:00-12:20 Questions and Answers

• 12:20-12:30 Conclusions and Closure



EUSST WebinarSlide 3

Speakers
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EU SST Support Framework
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The foundation
Decision 541/2014/EU for an SST Support Framework

« Ensuring the long-term availability of European and national space infrastructure, facilities and services
which are essential for the safety and security of the economies, societies and citizens in Europe » (article 3)

With the aim to (article 4):

« Establish a SST capability at European level and with an appropriate level of autonomy » :

(a) The establishment and operation of a sensor function consisting of a network of Member State ground-
based and/or space-based sensors, including national sensors developed through ESA, to survey and track
space objects and to produce a database thereof;

(b) The establishment and operation of a processing function to process and analyse the SST data at national
level to produce SST information and services for transmission to the SST service provision function;

(c) The setting up of a function to provide SST services as defined in Article 5(1) to the entities referred to in
Article 5(2).

Decision of the European Parliament and of the Council of 16 April 2014 
establishing a Framework for Space Surveillance and Tracking Support
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Governance of the Consortium
State of play

Implementing ArrangementConsortium 

Agreement

Technical 

Committee

Consortium Cooperation  

Security 

Committee

Steering

Committee

Coordination 

Committee

GPSST

European Commission

DG GROW

28 Member States

SST Committee

SST Expert Group 

SST User Forum

• National Designated Entities from 8 MS 
are composing the EU SST Consortium 

• EU SST Consortium + EU SatCen 
are composing the SST Cooperation

Financial / Project 

coordination

COM 

REA

Work Packages

Tasks
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Service Provision Model
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* For CA, IT is the OC in cold redundancy for Eumetsat, Galileo and Sentinels.

High Interest Events (HIE)
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Sensor Network

Network of sensors composed of 35 telescopes, 12 radars and 4 lasers  

(In operation as of 1st April 2019)
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Service Provision to Users
SST Services 

• Collision Avoidance. It provides the risk assessment of 
collision between spacecraft or between spacecraft 
and space debris and the generation of collision 
avoidance products.

• Re-entry Analysis. It provides the risk assessment of 
the uncontrolled re-entry of man-made space objects
and space debris into the Earth's atmosphere and the 
generation of related information.

• Fragmentation Analysis. It provides the detection and 
characterization of in-orbit fragmentations, break-ups 
or collisions;

SST Services are described in the Service Portfolio available on the EUSST Portal
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Service Provision to Users
EUSST Front Desk

- All Member States
- the Council
- the Commission
- the EEAS
- public and private spacecraft 

owners and operators
- public authorities concerned 

with civil protection. 

EUSST Service Provision Portal for the 
delivery of the SST information and services 

and a EUSST Helpdesk to support users

SST Consortium SST Front Desk SST Users

Responsible for generating the  
SST services and their information

Interface for the delivery of the SST services in 
accordance with the Data and Information Policy

SST services to be provided to:

User Coordination

User approval 
and uptake

https://sst.satcen.europa.eu 106 user accounts                         
(60 organizations) 

129 Satellites registered for CA

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiI-tCLhPPgAhWKmLQKHRmKDswQjRx6BAgBEAU&url=https://www.iconfinder.com/icons/309767/communication_connection_earth_globe_network_orbit_planet_icon&psig=AOvVaw1PK0FQUGI5sCCMqqzppuV5&ust=1552151228391209
https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiI-tCLhPPgAhWKmLQKHRmKDswQjRx6BAgBEAU&url=https://www.iconfinder.com/icons/309767/communication_connection_earth_globe_network_orbit_planet_icon&psig=AOvVaw1PK0FQUGI5sCCMqqzppuV5&ust=1552151228391209
https://sst.satcen.europa.eu/
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SST Users
Organisations

Non-exhaustive list of organisations

As of end of September-2019
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SST Users
Users vs Organisations
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Users Registration

Potential users entitled to receive SST services can request 
access through the EUSST Portal at sst.satcen.europa.eu

https://sst.satcen.europa.eu/
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Collision Avoidance Service
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Collision Avoidance
Service Description

The Collision Avoidance Service:

• provides the risk assessment of collision between spacecraft or
between spacecraft and space debris and the generation of
collision avoidance products.

• consists on processing all available information, concluding with
the provision of products derived from the detection and
analysis of:
– High Interest Event (HIE), close approach that require a further analysis and which 

might request a mitigation manoeuvre due to its high level of risk (severity ALERT). 

– Interest Event (IE), close approach that require a further analysis due to its level of risk 
(severity WARNING). 

– Info Event (INFO), close approach with a low level of risk (severity INFO). 

• Events are categorised according the criteria defined with users 
and reflected in the Service Configuration Document (SCD).
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CA Service *
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CA Service
Provision Mechanism (II)

• Provision mechanism based on hot redundancy 
concept:
– provided by a pair of  Operational Centres (OCs) with 

nominal (single point of contact for users) and hot 
redundant roles; 

– service provided through the EUSST Service Provision Portal. 

• Exceptionally, a cold redundant OC can be part of the 
provision mechanism allowing it visibility through the 
entire CA process. 

• All OCs cooperate, in particular for HIE with data from 
sensors contributing to the EUSST.
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Collision Avoidance
Service provision pre-requisites

• To start the provision of CA service, the following steps are 
required: 
– Service Configuration Document definition and agreement (bilateral 

meeting between EUSST and users);

– Ephemerides upload to EUSST Portal by users;

– OCs access to 18th SPCS CDMs granted by users;

MISS DISTANCE (m)
RADIAL DISTANCE 

(m)
Scaled POC Time to TCA (days)

CONSTELLATION WARNING ALERT WARNING ALERT WARNING ALERT WARNING ALERT

SAMPLESAT LEO 2000 200 200 50 1.00E-05 2.20E-05 7 5

SAMPLESAT GEO 5000 1000 1000 500 1.00E-06 - 7 7

SAMPLESAT MEO 10000 4000 - - 1.00E-09 1.00E-08 14 14

Example of SCD
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Collision Avoidance
Data Sources

18th SPCS
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Users 
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National &
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OPS/SPCAT

(conjunctions out of 
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Screening volume)

OPS/CDM

(Improvement of 

external CDM)

OPS/CAT

(autonomous for 

secondary object)

Size information

(18th SPCS)

Nominal HBR for 

Primary object 

(Defined in the ICD)

ESA DISCOS

Database

Additional 

information 

from user

Refined Radius

CDMs at OC level

18th SPCS

CDM

CDM/CDM

(Analysis of 

external CDM)
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Collision Avoidance
EUSST Products 

• The content of the EUSST products includes:
– Event and product identification, including severity level (e.g. ALERT)
– Product creation date;
– Time of Closest Approach (TCA) of the event;
– Source of information used for the products;
– Event characterization:

• Miss distance;
• Probability of Collision (PoC) including method;
• Evolution of the conjunction geometry and of the Probability of Collision (B-

plane plots and time evolution plots);
• Probability of Collision sensitivity analysis.

– Mitigation manoeuvres support.

• Content is provided to the users in the following formats:
– CDM (standard to exchange CA information) 
– CA Report (associated to each CDM file). 

20
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Collision Avoidance
Covariance Abacus 

• Covariance Abacus generation
• Statistical comparison between predicted and determined

(observed) orbit
• Reference covariance for probability computation
• Outliers detection

Predicted orbit

Determined orbit

Measurements

Orbital differences

Predicted orbit

Determined orbit

Measurements

Orbital differences
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Collision Avoidance 
PoC sensitivity analysis

Probability of Collision (PoC) sensitivity analysis:

• Use of covariance abacus for PoC calculations

• Use of configurable Hard Body Radius (HBR) for PoC calculations 

• PoC sensitivity analysis: Use of Scaled PoC

• Scaled PoC used as baseline PoC to trigger threshold-based alerts

22
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Collision Avoidance
Mitigation recommendation and manoeuvre support

• Mitigation recommendation and manoeuvre support

– Triggered by HIE detection or at O/O request

23
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Collision Avoidance 
HYLAS 4 (2018-033B) vs Gorizon 16 (1988-071A)

CDMCDMCDMCDM

The conjunction was alert based on 
geometry, the worse PoC (10(-6)) 
was obtained with Kp and Ks of a 
factor of 4
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Collision Avoidance 
HYLAS 4 (2018-033B) vs Gorizon 16 (1988-071A)

• Nominal OC worked together with the Operator to:
– Assess a potential manoeuver

– Screen the new Operator’s ephemeris after the potential manoeuver

– Finally the Operator decided to adjust the station keeping manoeuver 
and @TCA minus 4 days the risk decreased to WARNING
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Collision Avoidance
EUSST Service Provision Portal

CA Info
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Collision Avoidance
EUSST Service Provision Portal

Collision Avoidance Events

CA
Event

Products
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Collision Avoidance
EUSST Service Provision Portal

CA User Data uploads:

Any kind of file can be 
uploaded. Allocated
OCs are automatically
notified.
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Collision Avoidance
EUSST Service Provision Portal
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Collision Avoidance
EUSST Service Provision Portal
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Collision Avoidance
EUSST Service Provision Portal
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Collision Avoidance 
Conclusions

• Provision mechanism in hot redundancy. 

• Direct dialogue for HIE.

• User-oriented service (SCD).

• Autonomous products based on data provided by 
EUSST contributing sensors.

• Standard information (CDM) complemented by 
expert analysis (CA report). 

• Collision Avoidance manoeuvre support.

• Service provision through User and API interfaces.
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Re-entry Analysis Service
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Re-entry Analysis
Service Description

The Re-entry Analysis (RE) Service:

• provides the risk assessment of the 
uncontrolled re-entry of man-made space 
objects and space debris into the Earth's 
atmosphere and the generation of related 
information.

• consists on analysing all available information 
regarding the uncontrolled re-entries within 30 
days.
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Re-entry Analysis
Service Characteristics

• The criteria applied for the objects to be reported is:

– Radar Cross Section (RCS) larger than 1m2;

– or mass greater than 2.000 kg;

– and all rocket bodies.

• All relevant sensors operated under EUSST are 
contributing to the service provision;

• Re-entry information provided in accordance to users’ 
personalised geographical Areas of Interest (AoIs).
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Re-entry Analysis
Provision Mechanism 

RE Service 

tracking

data 

OCs

Request for additional data
RE-entry reports

30 days RE-entry list

TIPS+TLEs+60day DECAY

from 18SPCS

Data 

sharing

European 

database

Front 

Desk 

Users

National 

databases / 

catalogues 

in LEO 

MEO

GEO

IT

AoIs
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Re-entry Analysis
EUSST Products

• The content of the EUSST products includes:
– Object identification and characterization; 

– Object orbital information;

– Re-entry prediction information.

• Content is provided to users as:
– 30 Days Re-entry List;

– Re-entry Report;

In addition, dedicated event pages are created for 
specific events (e.g. Tiangong-1)
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Re-entry Analysis
EUSST Products – 30 Days Re-entry List
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Re-entry Analysis
EUSST Products – Re-entry Report
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Re-entry Analysis
Real case

Tiangong-1

RE Event Page

Prediction Evolution

13 Reports
6  Autonomous Reports based

on data from 6 EUSST 
contributing sensors
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Re-entry Analysis
Real case

Tiangong-1
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Re-entry Analysis
EUSST Service Provision Portal
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Re-entry Analysis
EUSST Service Provision Portal

30 Days
Re-Entry List
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Re-entry Analysis
EUSST Service Provision Portal

Re-Entry Events
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Re-entry Analysis
EUSST Service Provision Portal

Tiangong-1 RE Reports
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Re-entry Analysis
EUSST Service Provision Portal

Configure
RE AoIs
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Re-entry Analysis
EUSST Service Provision Portal

Tiangong-1 RE 
Event Page



EUSST WebinarSlide 48

Re-entry analysis
Conclusions

• Autonomous products based on data provided 
by EUSST contributing sensors.

• Object overflight passes provided for the re-
entry predicted window. 

• Users’ personalised geographical areas of 
interest.

• Ad-hoc information for mediatic events.
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Fragmentation Analysis Service
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Fragmentation Analysis
Service Description

The Fragmentation Analysis (FG) Service:

• provides the detection and characterization of 
in-orbit fragmentations, break-ups or collisions.

• consists on analysing all available information 
regarding the object(s) involved in the event.
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Fragmentation Analysis
EUSST Products

• The content of the FG Service is provided in 3 types of products:
1. Short-term notification; 

2. Medium-term report;

3. Long-term report. 

• Contribution of all relevant sensors operated under EUSST is 
requested for all fragmentation events.

• In addition, dedicated event pages are created for mediatic
events (e.g. Microsat-R)

FG confirmation       
+ 3 weeks

Medium-term report

FG confirmation                               
+ 3 months

Long-term report

FG 
confirmation

Short-term notification

Multiple reports based on available information

as foreseen by the 
new Service Portfolio 
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Fragmentation Analysis
Provision Mechanism 

FG Service 
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Fragmentation Analysis
Short-term Notification

• The Short-term product is provided as an email 
containing basic information regarding the FG event. 
It includes: 

– type of fragmentation (i.e. explosion/breakup, collision, 
release of fragments, ASAT, other, unknown)

– object type (i.e. satellite/payload, rocket body)

– apogee/perigee of parent object/s with their orbital 
regime (LEO, MEO, GEO, other)

– number of detected fragments if this information is 
available to the OC.
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Fragmentation Analysis
Medium-term Report

• The Medium-term report provides updates of the 
event with the following information: 
– Fragments distribution (e.g. Gabbard diagram)
– 3D graph of the position of the object/s
– 3D cloud evolution of the fragments
– Dispersion of the orbital parameters of the fragments 
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Fragmentation Analysis
Long-term Report

• Long-term report provides updates of the event with 
the following information:
– Simulations of the event using an adequate breakup, collision model;

– Area to Mass ratio distribution;

– Delta Velocity distribution;

– Objects’ spatial density evolution;

– Number of fragments expected greater than a given size.
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Fragmentation Analysis
Real Case

Microsat-R 3D Cloud
EUSST 

Contributing
Sensors

Gabbard Diagram

FG Event Page
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Fragmentation Analysis
EUSST Service Provision Portal

FG Info
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Fragmentation Analysis
EUSST Service Provision Portal

FG Events

Indian ASAT FG Reports
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Fragmentation Analysis
EUSST Service Provision Portal
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Fragmentation Analysis
EUSST Service Provision Portal

Indian ASAT 
FG Event Page
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Fragmentation analysis
Conclusions

• Autonomous products based on data provided 
by EUSST contributing sensors.

• Advanced analysis performed within 3 months 
after the confirmation of the FG event.

• Ad-hoc information for mediatic events.
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Questions and Answers 
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Conclusions
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Conclusions

• The EU SST Support Framework was established in 2014 to ensure 
the long-term availability of European and national space 
infrastructure, facilities and services, which are essential for the 
economies, societies and citizens in Europe. 

• Currently, 8 EU MS and the EU SatCen are cooperating in the 
provision of the SST services: Collision Avoidance, Re-entry analysis 
and Fragmentation Analysis.  

• The EUSST Front Desk is the main interface towards the users for 
the provision of services and user support.  

• This webinar is the first of a series of webinars planned under the 
EU SST Support Framework activities.

• Access to the SST services can be requested through the EUSST 
Portal at sst.satcen.europa.eu

https://sst.satcen.europa.eu/
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User Registration & Service Request 
https://sst.satcen.europa.eu

Helpdesk
sst.helpdesk@satcen.europa.eu

General Information
www.eusst.eu

© 2019 EUSST

http://www.eusst.eu/

