AUV Study

Executive Summary / Intro:


This study is about looking at the future of the AUV program. To look for and understand the items that we should invest in, the items that will give MBARI the best impact for it’s engineering investment and also meet the success criteria for MBARI engineering. The intent is not to adversely impact current AUV work or operations but to enhance them when appropriate while also keeping up with the “market” and planning the future. This vision should be updated every year or two and the output is a direct input to the planning process for future MBARI AUV efforts. 

A. Identify the AUV Market:

 Which science (do we as engineers believe) fits with AUV applications. Which has a history of success with AUVs and might benefit from enhancements. Why do we believe this? (This section should be backed up with the reasoning and data applied that support the thinking) 

 What is the relevant time frame for this market. What is the time frame for this AUV technology study cover. There should be a short term view (what things look like for the next logical AUV phase or proposal cycle) and a long term view of what should be watched and revisited / revised. Suggested time frames are 1-3 years for the near term and 3-10 years for the long term.  
B. Outline the science problem: 

This section should detail the near term science conditions and demonstrate and understanding of the problems being faced. This section covers the temporal / spatial needs for the various science problem identified. Details about the data factors, accuracy, resolution, repeatability, time studies / series, and any other points of distinction or interest would be outlined here.
C. ConOps of the science missions identified: 

This section addresses the application of the various science missions and how the AUV would be applied. This may include new missions or be updates of previous missions as the document is updated over time. 

D. AUV Requirements: 

This section identifies the drivers for AUV definition. Functional specifications begin to form, science data #’s are listed out, vehicle coverage options, etc. The requirements table is formed to compare the various science and operational drivers. This section then demonstrates the similarities and different requirements between the variety of programs MBARI is interested in.

E. Current AUV Technology:

This section addresses the state of the art and more over how the state of the art, either

as complete systems or sub-systems, meets the goals of B,C, and D. This section also places the current MBARI AUV systems in a direct comparison to the available systems

with details regarding performance, operational use, etc. 

F. Technical Challenges and Risk Analysis:

This section identifies the areas that would advance the solutions for science. It explains the weaknesses in the current systems and what proposed technical solutions show promise towards addressing the issues. This section also addresses the risks associated with the technologies, how mature are they, how fast are they advancing, when will they be available. Each technology is directly coupled to how it would enhance the science mission or operational concern towards science missions. (This means the people writing this section must understand the ConOps section very well and the science behind the missions clearly). This section includes the trade studies of the various proposed technologies and how they compare technically (performance, power, etc.). 
G. Sensitivity Analysis:

This section takes the input from B through F and compiles it into a tabular format to understand the impacts on money, resources (human along with ships, space etc.), priorities, and programmatic impacts. This section also tries to address the issue of timing for the technology in consideration. Example: If we purchased battery technology A today, knowing that B is desired but has risk about coming available in the near term, when is the payback on A before transferring to B versus holding off? 

H. AUV Technology Road Map:

This section takes the outputs from F and G and compiles a well reasoned timeline of technology for AUVs. This timeline reflects the areas of technology that MBARI should follow for its particular needs and priorities. This section outlines the “best pay-off” for immediate effort. This section also indicates the technologies to keep an eye on and the approximate time frame for revisiting them. This in turn suggests the next update / review of the analysis process for AUVs. 

I. Conclusions for the time period addressed: 

This section summarizes the what, why, and when for the technology road map. This conclusion is a direct input into the decision process for the AUVUC, AUV team / lab, and for the proposal process (internal and external) relevant to MBARI.
