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Conclusions and Future Applications

.8

� Difficulty in optimizing thresholds for complex missions for 
complex systems

– Limited data to feed forward for parameters from hardware design 
– Approach based on system -level requirements as opposed to 

hardware tolerance/specifications – enabled by program’s model-
based design and requirements approach

– Requires knowledge of sensitivities of integrated vehicle to fault 
events – enabled by detailed and verified INS model

� Monte Carlo probabilistic assessment increases runtimes
– Length of scenario, number of variables, number of cases required 

to generate sufficient statistics
– Limited population size for optimization approach

� Potential Improvements
– Prime candidate for further parallelization

� Future application to in-space missions
– Longer mission timelines = more variability and more runtime
– Difficulty in defining phases, times due to expanded timeline 
– With integration of GPS aiding, more complex FDIR interactions
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Fault Detection Capability
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� Detailed Modeling Approach
– Common INS model
– Integration within full 6DOF model 

(MAVERIC)
– Standalone analysis tools

� First Fault
– Tied to insertion accuracy requirements 

with single fault of gyroscope and 
accelerometer

– Developed by vendor (HI) with 
knowledge of sensor characteristics 
and integrated performance using 
heritage methodology

� Second Fault
– Allows for expansion of thresholds to 

take advantage of vehicle-level 
margins 

– Minimizing chance of abort scenarios 
when vehicle would meet requirements

– Assessed failures across sensor axis, fault 
type, and time over flight
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