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Abstract
In this presentation, we will review the aeronautics and space related research projects that are currently being
conducted in the Intelligent Systems Division at NASA Ames Research Center. In particular, we will highlight
some of the technical challenges and present proposed solutions.
Ultra-efficient future commercial vehicles: Elastic wing shaping actuation in-flight has been proven to be effective
in reducing induced drag and enhancing lift performance, and this can be achieved by actively controlling the local
wing wash-out twist and wing bending. As a low drag distributed actuation concept, the design of Variable
Camber Continuous Trailing Edge Flap (VCCTEF) system has been proposed, which consists of multiple
aerodynamic control surfaces throughout the aeroelastic wing and provides active wing shaping control capability
to gain aerodynamic efficiency. However, the actuation of VCCTEFs is constrained in both relative deflection and
deflection rate.
Trajectory planning for Mars Aerocapture: One key aspect of future NASA large mass Mars mission or human
Mars mission is the necessity of employing Aerocapture through deployable aerodynamic decelerator. All
propulsive guided entry maneuver is not feasible, and the amount of propellant mass saved by Aerocapture can
be significant, especially for landing large-scale payload on Mars. The Adaptable Deployable Entry and
Placement Technology (ADEPT) is a novel planetary entry vehicle concept, which utilizes a mechanically
deployable aeroshell that can be used as drag generating decelerator as well as thermal protection system. The
challenge is to develop a lift-guided control system by utilizing ADEPT aeroshell as a controllable effector.
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