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Video Credit: NASA/Goddard Space Flight Center

https://svs.gsfc.nasa.gov/10793
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ÅNeed to avoid sun in the Thermal KOZ and in the +Z area 
of the spacecraft.
ÅThermal constraints assert sun cannot be in Thermal KOZ 

past a certain duration threshold.
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Previous Operations Process

ÅUse of GNC prediction software that provides review of 
constraint violations.

ÅRun through SoftSim testbed.

ÅCannot easily identify spacecraft constraint violations until 
mid-development.

New Operations Process Objectives

ÅRapidly evaluate various trajectories for thermal constraint 
violations to identify preferred mission trajectory.

ÅProvide quicker, more flexible approach for assessing 
geometry constraints during early stages of mission 
planning.

ÅEfficiently track variables during proposed OSIRIS-REx 
trajectories. 
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SysML Model + MBSE Analyzer Systems Tool Kit (STK)

ModelCenter Data Explorer
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The system architecture model captures:

Structure

Simulation Sequence

Simulation Settings 
& Constraints

Parametrics
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ÅThe constraint block in the architecture model points to ModelCenter 
workflows using MBSE Analyzer.

ÅMBSE Analyzer within MBSE Pak solves the parametric diagram by 
linking it to the model in ModelCenter that consists of scripts and the 
STK component.
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SYSTEMS TOOL KIT (STK)
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Å¢ƻ ŜȄǇǊŜǎǎ ǘƘŜ {ǳƴ ǾŜŎǘƻǊΩǎ ŀȊƛƳǳǘƘ ŀƴŘ ŜƭŜǾŀǘƛƻƴ ƛƴ ǊŜŦŜǊŜƴŎŜ ǘƻ 
the Body Axes, the vector is projected onto the Body XY plane, 
creating the redά{ǳƴhƴ·¸έ ǾŜŎǘƻǊΦ
ÅThe angle between SunOnXY ŀƴŘ .ƻŘȅ · ƛǎ ǘƘŜ άSolarAzimuthέΦ 

The angle between SunOnXY ŀƴŘ .ƻŘȅ ½ ƛǎ ǘƘŜ άSolarElevationέΦ
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ÅThe scenario results are linked to scripts defined in 
ModelCenter for determining any constraint violations.
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5. Retrieve parameter 
values from STK.

7. Display simulation results for 
each time step.

3. Step through the mission 
simulation.

4. Point to external 
analysis tools. 

2. Initiate simulation from 
MBSE Analyzer.

6. Evaluate STK parameters; 
return results to MBSE 

Analyzer.

1. Enter simulation settings 
and constraints.


















