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With advances in computer and sensor technologies, autonomous underwater vehicles (AUVs) are how
capable of reaching alevel of independent action once thought impossible. Through the use of cooperative
behaviors, it is possible to further increase their autonomy by allowing multiple operating AUVs to
simultaneously coordinate their activities in order to improve the efficiency and effectiveness of the overall
system.

This thesis research defines the dgorithms and rules needed to perform “follow the leader” cooperative
behaviors during AUV rendezvous. This is a low-level first step towards more sophisticated cooperative
behaviors, such as swarming or new forms of obstacle/trap avoidance. The approach taken here differs
from previous research in that it does not rely on beacons or locator sensors, but instead uses ranging and
intention information shared between the vehicles using acoustic communications.

Several tools and algorithms are presented to support the future development of cooperative behaviors.
In particular, a previously developed 3D virtual world simulator that utilizes dynamics-based vehicle
models has been enhanced to support multiple simultaneously operating vehicles. Finally, a procedural
algorithm is shown to correct the relative navigation errors between two vehicles through the use of
vehicle-to-vehicle communications and ranging information obtained via acoustic modems.
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The United States Air Force (USAF) officer accession sources annually produce three thousand non-rated
line officers who must be classified into career fields. Under the current system, many career field
accession goals are not met. This mismatch occurs primarily because of unreasonable targets set for the
various commissioning sources. This thesis presents an optimization-based target allocation tool that
mitigates the existing mismatch between long-term manpower needs and near-term accession source
outputs. This Java-based application enables users to weight multiple objectives, set priorities for filling
various career fields, solve for optimal targets, and then explore results, presented in the form of interactive
tables and charts. Within afriendly graphical user interface, users determine practical targets with ease by
interactively adjusting the optimality criteria and fill priorities and then reviewing the resulting
classifications. These new targets will vastly improve the ability of the USAF to meet accession needs,
exploit the unique skills of its officers, and satisfy officer preferences. This means that officer recruiting
dollars will be better utilized as long-term manpower needs are better met. Additionally, job performance
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and retention are likely to improve as more career fields are filled with highly qualified officers and officers
are more frequently placed into their desired career fields.
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