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� COLLABORATIVE WORK ENVIRONMENT
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Conjunction Assessment
CSM: real satellite protection

Since 2009 JSpOC sends conjunction messages to all 
satellite owners/operators (O/O)
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space debris 
in GEO & LEO



Conjunction Assessment
CSM: real satellite protection
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Conjunction Assessment
CSM: real satellite protection

CSM are:
� the best thing ever done to protect satellites against collision risk

But CSM:
� are not a direct recommendation to perform an avoidance maneuver
� does not take into account the operational constraints of the satellite

Satellite Owner/Operator has to:
� evaluate the risk level according to its own criteria
� decide to perform or not an avoidance action , ie detect High Interest Event 

(HIE) among all CSMs
� compute the avoidance action taking into account the operational 

constraints

�  Conjunction assessment is not so easy…
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Conjunction Assessment
Not so easy…

Conjunction assessment is not so easy:
� It must consider all available CSMs
� The operator must be ready 24/7 to perform this analysis (short notice)
� CSM consistency must be checked:

� Each CSM must be double checked
� The JSpOC primary OD must be compared with the operator OD
� The differences (if any) between CSMs must be explained

� A « realistic » dispersion increase or decrease (on primary and/or 
secondary) may lead to a high increase of the Probability of Collision 
(PoC):
� « realistic » depends on the OD characteristics and feedback from past 

experience
� A low PoC conjunction may hide a very dangerous one

�  Only few CSMs lead to an avoidance action (around 5% with standard 
criteria*), but those messages (HIE) must not be missed

*CNES statistics (from 06/21/2010 to 03/31/2013): 476 conjunctions (1056 CSMs) �  24 HIEs
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Conjunction Assessment
A 2 steps process

Conjunction Assessment is a 2 steps process
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Conjunction Assessment
A 2 steps process

This schema becomes…
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Conjunction Assessment
A 2 steps process
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Conjunction Assessment
A 2 steps process

In this organization,

The Satellite Owner/Operator:
� is only activated by Middle Man when an avoidance action is necessary 

(according to its own criteria)

The Middle Man (MM):
� Analyzes all available CSMs
� Detects the High Interest Events (HIE), ie conjunctions for which the 

probability of collision can reach a threshold (criteria defined by O/O) with 
realistic hypothesis on position uncertainties

� For each HIE:
� Sends a collision alert to the O/O
� Provides O/O with relevant elements for the avoidance action decision
� Supports the O/O to size the possible avoidance maneuver

�  Need for a collaborative work environment between O/O and MM
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Conjunction Assessment
A 2 steps process

The collaborative work environment (between O/O and MM) must:

� Allow a real time connection (phone, e-mail):
� The alert should be in a closed loop one (acknowledgement of receipt)
� interactive dialog is necessary for the MM support

� Ensure to share the same vision of the situation:
� Same tool
� Secure exchange data means

� Enable several levels of information visualization

�  CAESAR is the French “Middle Man” probative public service

CAESAR stands for Conjunction Analysis and Evaluation Service: Alerts and Recommendations
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CAESAR, the French “Middle Man” 
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CAESAR, the French “Middle Man”
Service content 
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CAESAR is delivered by CNES for GNOSE (entity combining French Defense 
and CNES operational capacities)

� The operational interface is defined between CNES/OCC and the O/O 
before starting service delivery:
� Satellite constraints
� Probability of Collision thresholds
� Satellite Ephemeris format

� CAESAR is mainly based on CNES capabilities; the use of other means 
(French Defense means, German TIRA radar) is not guaranteed

� O/O remains responsible for the decision to perform or not an avoidance 
action



CAESAR, the French “Middle Man”
Why to subscribe ?
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� Subscriber does not have to develop the required specific skill (expertise, 
software)

� Subscriber does not have to maintain an operational team with the 
capacity to handle CSM 24/7

� Subscriber dos not have to adapt to evolutions of CSM provider(s)
� Subscriber gets access to an expertise sustained by the scaling factor
� Subscriber and its assurance company can take advantage of collision 

risk management performed by a recognized entity
On their own, insurers cannot respond to the challenge space debris poses to their insured operators. The 
more logical and pragmatic approach is for insurers to work with insureds in promoting mitigation efforts.
Source: 2011 Swiss Re, Space Debris: on collision course for insurers ?

� Subscriber still chooses his residual risk level and keeps direct connection 
to JSpOC

� Subscriber gets access to JAC software Expert version



JAC
Java for Assessment of Conjunctions

CAESAR: An Initiative of Public Service for Collision Risks Mitigation15

� JAC contributes to the collaborative work environment for CAESAR

� JAC addresses the needs of teams responsible for managing in-orbit 
collision risks for one or more satellites

� JAC helps to retrieve and analyze close approach alerts by providing a 
synthetic vision of each close approach described by CSMs. It helps the 
user to evaluate the risk level according to its own criteria and to make 
and validate a decision

� JAC is a modular software: two usage levels are defined: basic modules 
and expert modules



JAC
Main functions: basic and expert modules
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JAC
JAC Basic screenshots
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JAC
JAC Expert screenshots
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JAC distribution
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JAC is in Java, therefore, JAC is naturally available on various platforms (Window, Solaris, 
Linux, MacOs,…) and is available on the CNES dedicated website https://spod.cnes.fr

JAC is distributed by CNES after signature of a license: 
� Free license for JAC Basic modules
� Included in CAESAR for JAC Expert modules

jac@cnes.fr



Summary
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� US CSM are the best available data to mitigate collision risks and 
therefore protect space environment

� CAESAR probative public service:
� is the French “Middle Man” Service
� requires a collaborative work environment 

� SpOD (secure website to exchange data and distribute JAC)
� JAC (tools dedicated to work with Conjunction Messages such as CSM)

� JAC 
� helps to work with CSM: visualization of the geometry and analysis of 

conjunctions described by single or multiple CSMs
� JAC Basic distributed by CNES for free after signature of a license as a 

contribution to space environment protection
� JAC Expert distributed by CNES with CAESAR



Questions ?
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jac@cnes.fr https://spod.cnes.fr


