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Conclusion
�� This project represents an ideal opportunity to 

develop paradigms about the application of 
artificial intelligence into future spacecraft 
operations.

�� Advanced data processing/interpretation 
capabilities could be transferred on-board future 
spacecraft in disciplines involving around-the-
clock operations.

�� NASA/FOD and the USAFA should continue 
development of this project to garner maximum 
benefits from this research.
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Backup Charts
(continued)

�� We extend our greatest appreciation to the cadets of the US Air Force 
Academy who developed the first-ever neural network in support of 
International Space Station Antenna Management:
�� Jordan Stiles, B.S. Computer Science

�� Ben Gautier, B.S. Computer Science

�� Sam Lohnes, B.S. Computer Science

�� Cedric Hines, B.S. Computer Science

�� John Reynolds, B.S. Computer Science

�� Gearick Watt, B.S. Systems Engineering �–Human Factors
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Overview of ISS Antenna Manager 
Capabilities (continued)

�� TDRS Track Predictions exist in IAM as 
a chained set of data points (objects), 
each with a fixed set of characteristics:

�� Data Point: GMT, Azimuth, Elevation,
Data Point Color
Pointer to Previous Data Point
Pointer to Next Data Point

�� Data Point: GMT, Azimuth, Elevation,
Data Point Color
Pointer to Previous Data Point
Pointer to Next Data Point

�� Data Point: GMT, Azimuth, Elevation,
Data Point Color
Pointer to Previous Data Point
Pointer to Next Data Point

Satellite ID

GMT, UTC, PET
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�2�Y�H�U�Y�L�H�Z���R�I���W�K�H���8�6���$�L�U�I�R�U�F�H���$�F�D�G�H�P�\�¶�V��
Neural Network Development (continued)  

Initial Approach for ISS Performance Data NN Processing

Current NN Prediction 
Accuracy:
AOS:  98%
LOS:   70%
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Future Development (continued)

�� TDRS Track Predictions exist in IAM as 
a chained set of data points (objects), 
each with a fixed set of characteristics:

�� Data Point: GMT, Azimuth, Elevation,
Data Point Color
Pointer to Previous Data Point
Pointer to Next Data Point

�� Data Point: GMT, Azimuth, Elevation,
Data Point Color
Pointer to Previous Data Point
Pointer to Next Data Point

The resultant NN from this research will 
�P�D�N�H���‡�U�D�W�W�\�·���R�U���‡�E�D�G�·���F�R�P�P���F�D�O�O�V���E�\���D�S�S�O�\�L�Q�J��
a color to each data point in the TDRS track.

Satellite ID

GMT, UTC, PET
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Backup Charts
�� CI2/Dan Jackson is a Senior Communications Fellow with KBRWyle

who developed the original ISS Antenna Management operations 
concept, requirements and software for the ISS sun-tracking 
components.

�� CI2/Todd Quasny is a Command, Control and Communications 
specialist/flight controller who also possesses Instructor accreditation. 
He is the lead consultant on this project with extensive education and 
experience in integration of artificial intelligence systems.

�� �8�6�$�)�$���’�U�����7�L�P���*�L�E�O�L�Q���L�V���W�K�H���8�6�$�)�$�¶�V���3�U�R�J�U�D�P���’�L�U�H�F�W�R�U�����4�X�D�Q�W�L�W�D�W�L�Y�H��
Reasoning Center & Physics Professor.  FOD crew trainer at 
NASA/JSC (2008-2013), originally certified the first Linux version of 
IAM for CRONUS Operations.

�� Del Christman, Program Director of Machine Autonomy, Reasoning, 
Vision and Learning Research. USAFA Center for Cyberspace 
Research
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Backup Charts
(continued)

�� We extend our greatest appreciation to the cadets of the US Air Force 
Academy who developed the first-ever neural network in support of 
International Space Station Antenna Management:
�� Jordan Stiles, B.S. Computer Science

�� Ben Gautier, B.S. Computer Science

�� Sam Lohnes, B.S. Computer Science

�� Cedric Hines, B.S. Computer Science

�� John Reynolds, B.S. Computer Science

�� Gearick Watt, B.S. Systems Engineering �–Human Factors


