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“ The objective of the Space Situational Awareness (SSA)  
programme is to support the European independent utilisation of,  
and access to, space for research or services, through the provision of  
timely and quality data, information, services and knowledge regarding the 
space environment, the threats and the sustainable exploitation of the outer 
space surrounding our planet Earth “  

ESA Ministerial Council 
November 2008  

The Mission 
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SSIM Use Case 
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SIMULUS 
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SSIM’s Conceptual Extension of SIMSAT 

HMI 

Simulation Tree Viewer 

Error Viewer 

Scheduler Viewer 

Logger Viewer 

… 

  

Models 

Generic Models 

Ground Models 

… 

  

Kernel 

Scheduler 

Logger 

… 

  

SMP Adapter 

Population 

Sensor Model 

Propagation 

Configuration 
App 

Visualization 
App 

… 



ESA UNCLASSIFIED – For Official Use European Space Agency 

Models Extension 

This includes all functionalities related to the 
catalogues: creation of a catalogue, providing an 
object of the catalogue, and applying an event or a 
filter on the catalogue. 

Population 
model 

This is composed of the functionalities necessary to 
provide an orbit at requested time. 

Propagation 
orbit model 

This includes all functionalities required to both 
determine whether or not an object is 
observed/detected by a sensor, and to generate the 
corresponding tracklet for the observation. 

Sensor 
model 



ESA UNCLASSIFIED – For Official Use European Space Agency 

HMI Extension 
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HMI - Runtime 
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HMI - Visualization 
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HMI - Configuration 
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HMI - Catalogue 
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HMI – M&C 
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Kernel Extension 

That’s it! 
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Our SOA Approach 
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Integration Design Patterns 
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SSIM High Level Business Process 
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Preliminary Results:  
SSIM Surveillance Radar Model 
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Coming soon 
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Conclusions 

• SSIM used SIMULUS as starting point, reducing the risk and effort 
associated to the implementation compared to a development from 
scratch. 

• SSIM can be expected to provided key inputs to the eventual definition 
of the interfaces for a future SSA system  

• SSIM will provide a valuable tool for SSA’s system engineering team. 
• SSIM defines an integration pattern enabling SIMULUS/SIMSAT to be 

integrated as part of a SOA solution based on COSIF.  
• SSIM has successfully integrated models currently in the form of 

Fortran libraries in SIMSAT as SMP2 models. 
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sst.ssa.esa.int 
neo.ssa.esa.int 
swe.ssa.esa.int 

www.esa.int/ssa 

THANK YOU! 

 
 
 
vicente.navarro@esa.int 
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SMP2 Objectives 
 

• Support model portability 
• Promote the reuse of simulation models between: 

– different project phases 
– different projects 
– different simulation platforms 

• Improve model integration support – code generation 
• Support integration of system engineering data 
• Support for modern software technologies 
• Support of dynamic simulations 
• Make use of open standards 
• Decrease sensitivity to platform change 
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Surveillance Radar Simulation Events 
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Surveillance Optical G-B Simulation 
Events 
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