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* Physics-based engineering simulation for space missions
* Developed by DARTS lab team at JPL
* Applied to wide range of missions
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JSC/COMPASS Collaboration

* Johnson Space Center Missions Operations Directorate (MOD)

* Shifting from Shuttle work to other missions :
* Needed flexible, powerful simulation tool ~ ; 3
* Evaluated a variety of options
* Chose DSENDS

* During initial adoption of DSENDS, several
areas were identified for enhancements

* Formed a joint JPL-JSC collaborative development team to refactor and
improve DSENDS to meet the needs of both centers (January 2011 -
Present)

* Collaborative work refactored DSENDS
core modules in new DshellCommon module

* JSC MOD Developed COMPASS (Core Operations,
Mission-Planning, and Analysis Spacecraft
Simulation) on top of the new DSENDS
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JSC MOD COMPASS

DshellCommon

User code and run scripts
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*Setup
* Create simulation executive

sim = SimulationExecutive ()

* Configure the environment

config = {

Definitions for target

lanet (Mars
'Mars' : { a ( )

'class': 'TargetAssembly',

!
'params' : { 'Target' : targets['Mars'],

'Bodies' : bodies['Target']['Bodies'],

}
b,
An “Assembly” is a combination of low-

level models or sub-assemblies with

proper inter-connections.
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'SC1' : { Ll ¢ )
'class' : 'VehicleAssembly', 'Defmltlon for spacecraft ‘SC1
'basename' : 'CapsuleBase',

'params' : { 'Bodies' : bodies['SCl']['Bodies']},
'assemblies' : {
'grav' : {
'class': 'GeneralGravityActuatorAssembly',
'context' : { 'body' : 'CapsuleBase' }
} } Nested assemblies,
} Gravity model
}

* Create the simulation objects

sim.createAssemblies (config)
sim.bindState ()

sim.resetState (0.0)
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* Configure Finite State Machines to sequence simulation
* Other initializations
* Execute simulation

sim.step()
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@ MSL EDL Telemetry Visualization ™=

* Used during recent MSL landing for GNC Ops
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ISS Latitude: 0.33 deg Time: CEV Latitude: 0.33 deg
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* Low Density Supersonic Decelerator Experiment
Visualization
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* NASA Inter-center visualization and analysis of lunar
sample return mission concept including descent from
orbit, landing, rover surface driving, and return to orbit
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Conclusions

* DSENDS is a powerful simulation and analysis tool

* Currently creating a version of DSENDS for
University/STEM

* Aerospace department, Georgia Institute of Technology
* Senior/Graduate student use in lab courses
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