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Goals/Objectives/Expected Outputs

Goals: Enhancing design of automated systems and ecologically engineered aquatic environments, from
improved conceptualization to commercial applications for economic and environmental sustainability.
OBJECTIVE 1: Design and develop automated measurement systems including fleets of autonomous vehicles
for use in natural (lakes/coast) and engineered water bodies (aquaculture ponds). OBJECTIVE 2: Optimize
design of coastal bioengineered reefs and related ecological engineering approaches to coastal protection and
restoration.

Methods

Design of individual autonomous vehicles has shown their usefulness. Future designs will focus on the
development of modular and fleet designs. Specific steps for objective 1 will include: 1) Design and
development of modular autonomous surface vehicles (ASVs); 2) Design and testing of communication systems
between ASVs and with other control systems; 3) Use of these vehicles for aquacultural, water quality and
coastal management issues (including integration of sensors on vehicles: algorithms for specific applications
such as aquacultural or gradient tracking uses; 4) testing of systems via GIS tracking of GPS signals and
correlation with fixed and/or modeled systems. Ecological approaches to coastal protection and restoration
(objective 2) will include: 1) Analysis of biological effectiveness of bioengineered reefs; 2) Optimization of design
for deployment and growth of such reefs; 3) Analysis of challenges to emplacement and success of such
devices; 4) Long term (multi-year) monitoring of growth rates; sedimentation: carbon sequestration; and
hydrologic parameters.

23. Non-Technical Summary

Coastal zones in Louisiana and many related areas are under impact from rising sea level, subsidence and
erosion of sediments, impacts from navigation, toxic spills, and tropical storms. Sustainability of habitat, coastal
resources and aquaculture, and related resources in these areas can be improved by smart tools (e.g.,
advanced instrumentation and autonomous systems) integrated with relevant biological and ecological
engineering. This project focuses on developing appropriate instrumentation and control systems, as well as
ecologically friendly techniques, such as bioengineered reefs, to improve productivity and sustainability in
aquatic systems.
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