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Abstract: 


The Monterey Bay Aquarium Research Institute (MBARI) has developed an autonomous underwater vehicle (AUV) specifically designed to address science community requirements from shallow to deep water. The vehicle architecture uses modular technologies to accommodate a wide range of science missions, ranging from the upper water column physical oceanographic missions to deep sea high resolution mapping. The system consists of propulsion, payload, and power elements that can be arranged in a variety of configurations to accommodate specific payload needs.  

There are very few truly deep water AUV systems that are purpose built for science. The upper water column and littoral sea have a number of systems that do well but few can be easily reconfigured at sea on the same cruise to work in a range of depths between 5 meters to 4500 meters or deeper if required. The MBARI modular AUV, named Dorado, does address this need. Furthermore, Dorado has been designed and constructed to do this on a routine basis with high reliability. Science operations are carried out by a trained AUV operational staff and do not require the engineering staff as many AUVs still do.  


Dorado is a mid size class AUV, which is intended to operate routinely from a dedicated ship but is also designed to work from ships of opportunity. This paper outlines the various science drivers that contributed to the technical trade studies and architectural choices which became Dorado. The modular systems are explained in detail and show how they address the requirements derived from science. Power, structure, computing, control, internal vehicle communications, external vehicle communications, navigation, and fault tolerance trades studies, along with their capabilities, are described. Included within the paper we also, with the appropriate reasoning, tie the solutions directly back to the concepts of operations which were used to extract the science requirements. The paper closes with sea-trails to date and outlined plans for the future with the Dorado system and the next generation thinking. 
