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Introduction to Space Launch System (SLS)
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� NASA is developing a phased plan to deep space exploration enabled by SLS, an 
evolution of Launch vehicles.

– Currently completing the design and building the Block 1 vehicle
– In the process of Block 1B design
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GN&C Model
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� Began as pilot program 2010
� Common GN&C code across SLS 

Disciplines & Functions
� Efficient GNC/FSW Process
� DMM Contents

– Executable Algorithms
– Parameter Definition
– Technical Memorandum
– Interface assumptions
– Unit test cases

� GN&C/Navigation Model
– Inertial Measurement Processing
– State derived quantities
– RINU Initialization
– RINU FDIR Parameters
– GCA Convergence check
– RINU Frame check
– GPS Measurement Processing
– SDINS algorithms
– Navigation EKF (Block 1B only)
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INS Performance Model
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� RINU: Redundant Inertial Navigation Unit
� Level II Requirements Definition

– Interface and frequency response
– Performance constrained with reference 

trajectory
– Reduction in requirements with explicit 

modeling
� Level III Model Description

– Detailed instrument error modeling
– Algorithms which affect performance
– Detailed interface model

� Verified against vendor documentation, 
FQT data, and analysis

� Validated against test data
– GCA 6DOF Test 
– Frequency response test
– Vendor ATP/QTP data

� Analyses Performed
– Navigation performance
– Gyrocompassing alignment
– Coning/Sculling 
– Integration into vehicle 6DOF
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