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This paper presents a trade study method used to evaluate and down-select from a
set of guidance and control (G&C) system designs for a mechanically deployable
entry vehicle (DEV). The Pterodactyl project, funded by NASA’s Space Technology
Mission Directorate (STMD), was prompted by the challenge to develop an effective
G&C system for a vehicle without a backshell, which is the case for DEVs. For the
DEV, the project assumed a specific aeroshell geometry pertaining to an Adaptable,
Deployable, Entry Placement Technology (ADEPT) vehicle, which was successfully
developed by STMD prior to this study. The Pterodactyl project designed three
different G&C systems for the vehicle’s precise entry, which this paper briefly
discusses. This paper details the Figures of Merit (FOMs) and metrics used during
the course of the project’s G&C system assessment. Each G&C configuration was
traded against the three FOMs categories: G&C system performance, affordability
and life cycle costs, and safety and mission success. The relative importance of the
FOMs was determined from the Analytical Hierarchy Process (AHP), which was used
to develop weights that were combined with quantitative design metrics and
engineering judgement to rank the G&C systems against one another. This systematic
method takes into consideration the project’s input while simultaneously reducing
unintentional judgement bias and ultimately was used to select a single G&C design
for the project to continue pursuing in the next prototyping and testing phase.
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