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Abstract 
Spacecraft automation although being a newer 
concept, has been progressing relatively slowly.  
Systems still rely heavily on staffing of a flight 
operations team to manage day to day operation, plan 
communications schedules and resolve anomalies. 
What automation does exist leaves flight anomalies 
that pose a huge risk to spacecraft operations and can 
cost the flight team large amounts of time and money 
to identify, mitigate and resolve. The concept of using 
artificial intelligence algorithms in support of spacecraft 
mission operations will help teams identify and resolve 
anomalies quickly, show trending patterns in 
spacecraft systems health, make better predictions for 
the operations life of the spacecraft as whole. This 
presentation will cover the application of a neural 
network on a simulated flight operation system at 
Capitol Technology University, the possible 
implementation of this tool at an analysis and 
operational level, and testing options for the tool to 
ingest real spacecraft flight operations data through 
the Galaxy Simulator at Capitol Technology 
University's Space Flight Operations Training Center. 

Basic Artificial Neural Network Model 

Improving Spacecraft Automation & 
Mission Quality Assurance

Planned Research & Work

Why use Neural Networks? Implementations

•  Shown above is model representing the basic principle of a neural 
network. Inputs are taken from  a dataset and  run through a hidden layer 
or layers where each layer and each connection is associated with a  
randomized value. These initially random values are adjusted based off of 
the outputs error  in respect to a real output value.  Though this is a 
heavily simplified overview,. It demonstrates the main draw of neural 
networks, which is their ability to drastically improve over time. 
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Out of all of the variations of artificial intelligence have a 
particularly strong potential for trend recognition.  This is 
demonstrated by (Amoo & Dzwario, 2016) where they 
trend long term rainfaill results in South Africa. This can 
be immensely useful in analyzing the status of a given 
spacecraft in orbit over the lifetime of its mission. Health 
and safety data that is regularly produced by the 
spacecraft during the mission can be analyzed and 
plotted against the occurrence of system anomalies to 
predict failures before they happen. The potential for 
neural networks to provide meaningful diagnostic and 
prognostic information for a spacecraft is more useful as 
spacecraft systems become more and more automated. 

The ability to undertake research on this topic at Capitol 
Technology University lies on the ability to leverage the 
University's Galaxy Simulator. The Space Flight 
Operations Training Center (SFOTC; Pictured above) 
which contains this simulator can be used to provide real 
spacecraft telemetry in a complete simulation which 
manages all aspects of a spacecraft mission, complete 
with an ITOS front end. With the ability to manually inject 
anomalies into the scenario, the SFOTC will be a 
valuable tool in training a neural network to recognize, 
predict and mitigate these anomalies. 

The figure shown above is the proposed setup for a neural 
network system that works in parallel with the front end ground 
system. This would allow the neural network to receive and 
process incoming data as another part of  the ground system.

The reason for creating a neural network to work in parallel with a 
spacecraft ground system is to improve the overall analytical and 
mission support abilities of a Flight Operations Team and Mission 
Operations Center as a whole. With the ever increasing 
automation capabilities on successive spacecraft missions, it is 
more important than ever for the support infrastructure on the 
ground end to be able to fully analyze all of the spacecraft’s 
performance data and take it into account. More often than not, 
the spacecraft automation ensures that most operators will 
simply not have the need to look at the majority of the 
spacecrafts performance data. However, a parallel neural 
network could actively parse this data and trend performance 
metrics to provide feedback that could be useful to the operator 
in making better decisions for the health of the spacecraft.  
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Proposed Functionality Purpose

Trend & Pattern Recognition Spacecraft system nominal 
operations learning , 

Predictive trends Report Generation, Anomaly 
Prediction, Suggested courses 
of action

Corrective actions Anomaly Mitigation, “Damage 
Control”
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