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Description Research Topic Description, including Problem Statement:

Biomimicry is an approach to innovation where concepts for new materials,
structures, or systems are modeled after biological entities and/or
processes. Studies of insects, birds, and bats demonstrate their
exceptionally robust flight agility and maneuverability, and suggest that this
performance is based upon their use of numerous sensory modalities that
we typically do not exploit in current engineered aerial vehicles. Recent
advances in sensor and sensor processing technologies motivate
consideration of the possibility of using unconventional sensor arrays for
efficient robust agile flight control. However, a theoretical information and
control framework for optimizing distributed multi-modal sensor
configurations and for generating robust, high performance controllers for
the coupled high-order and rigid body dynamics of such sensor-rich, agile
vehicle concepts does not exist.

Example Approaches:

Successful proposals could explore one of the following options, or
consider others not listed: ?

Develop virtual solution which models environment, sensors,
controllers, and control framework; and allows for optimization of the
framework.
Develop micro-sized (60g to 2kg) demonstration vehicle employing,
sensors, controllers, and optimized control framework.

Eligibility
Requirements

Citizenship: U.S. Citizen Only
Degree: Doctoral Degree.
Discipline(s):

Business (11 )
Chemistry and Materials Sciences (12 )
Communications and Graphics Design (6 )
Computer, Information, and Data Sciences (16 )
Earth and Geosciences (21 )
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Engineering (27 )
Environmental and Marine Sciences (14 )
Life Health and Medical Sciences (45 )
Mathematics and Statistics (10 )
Other Non-Science & Engineering (13 )
Physics (16 )
Science & Engineering-related (1 )
Social and Behavioral Sciences (28 )
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