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ST-5 is a three satellite constellation technology-validation mission under the New
Millennium Program at NASA. The constellation launched from Vandenberg Air Force
Base (VAFB) on February 2006, with the 90-day mission terminating on June, 2006.
New ground system technologies were utilized to satisfy flight requirements for both
constellation and autonomous operations. The cornerstone of the operations concept was
use of a mission planning system to develop and execute a validated plan of ground and
spacecraft activities. This approach was supported by another of the new technologies, a
model-based operations system, to adjust the plan in near real-time. The system was
designed with the goal of providing the routine and periodic services rendered by
traditional operations controllers. The overall approach relied on software components
that could effectively communicate over a common bus. The GSFC Mission Services
Evolution Center (GMSEC) middleware bus was used to support that requirement. The
key highlights of this approach were:

* Devise and validate a plan off-line that is directly executed for automated control
of a constellation of spacecraft

* Provide self-updating predictive models to support plan validation off-line and to
report changes in constrained ground, network and spacecraft resource availability
in the real-time

* Autonomously re-plan in real-time in response to reported changes in resource
availability

* Standardize message interfaces (GMSEC) to allow for application communication
and easy removal of selected ground components and replacement with new
components

Our experiences during operations clearly demonstrated the utility of this architectural
and operational approach. Despite radical changes in operational requirements, the
operations team was able to easily meet mission requirements with relatively minor
changes in ground implementation details. Furthermore, they were able to continue to
tune the autonomy approach as the mission cycle progressed. This presentation will
highlight the architecture used, operations concept employed and the resultant
experiences and lessons learned spanning ground system development through End-Of-
Mission.
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