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Core Flight Software Architecture

CFS has long flight heritage, developed by GSFC
Publish/Subscribe architecture, common template for app developers




Seeker Navigation Subsystem

Initially began parallel development of two architectures
Purely kinematic (Relative state, Clohessey-Wiltsire dynamics)
Inertial navigation filter (Dual-Inertial or Inertial Relative)

Inertial -Relative Filter chosen after HSI -1
Needed inertial frame to compensate for gyro drift
Inertial-Relative form simplifies measurement modeling
Navigation broken into three components

IMU Preprocessor (IMUPre)
Downsample IMU data to single 50Hz packet
Perform coning/sculling correction

FASTNAV
Perform state integration using IMU data
Generate dynamics partials and State Transition Matrix

NAV
Multiplicative Extended Kalman Filter (MEKF)
Perform measurement updates










Seeker Control Subsystem

PID controller designed to calculate thruster duty cycle
Derivative term zeroed due to uncertain acceleration measurement
Integral term limited to prevent saturation

Phase- plane controller designed for attitude control

Control parameters are inputs into the system and can vary by mission phase
Control gains
Integral limit
Minimum firing time
Phase plane limits
Firing time increment

Both translational and rotational control algorithms implemented in Simulink
Enabled rapid development and analysis while simulation was under development

Final tunings performed in flight software after integrated testing
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