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Project Objective: FY18/19 Results:

* The Lost-in-Space Problem (No time, position or
velocity knowledge)

Development of Algorithms to solve for Time given an offset in known time.
Successful modification of the Optical Navigation Program software
— Time offset variable Is a function of the velocity of the spacecraft and the celestial bodies used for the navigation
— Remedy a deficiency of capability by providing solution.
a “cold start” independent determination of time Implemented scripting and program that can run unlimited simulations while implementing a time offset into the
and state (position and velocity) of a deep scenario.
space spacecraft. A comprehensive covariance study on different simulation parameters
— Time offset, pixel error, simulation time frame, number of images, planet distance, and planet location
Proven time solution that can recover from a time offset.
Unknown Time, Position, and Velocity study

« Add robustness and enhanced fault-to-recovery
capability to deep space spacecraft.

« Solve for CubeSat hardware
— Solution for CubeSats immediately apply to
larger systems

Benefits to NASA and JPL:

« Wished for feature has been added to ONP software, namely to solve for time biases.
— This problem, for example, had been suspected on the Dawn mission, but no means existed to analyze Iit.
« With this already implemented on the mission, the robustness for detecting timing errors and recovering faulted systems is significantly increased.
« This new feature will be added to any mission that planes to do deep space navigation as another fail safe in the JPL arsenal to recover from faulted states.
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