Project 901411, LRAUV Verifications Imager,
Project Response to Phase 1 Feedback
General M-team Comments:
The management team approves work towards milestones 1 and 2. This should lead to a strong list of science and data requirements as well as an image-processing plan. Defer milestones 3 and 4 to a following year to allow you to complete the feasibility study. Ideally this work will be done in the first half of 2014 so that results can be incorporated into a 2015 proposal.
Project response: The milestones have been revised as directed. The new milestone list is appended at the end of this document.

M-team Comments:
As this work evolves we encourage you to coordinate with other camera system development projects, particularly SCPI (901107), the Vertical Profiling Camera (901308), and possibly the i2MAP project (901209) to identify overlaps and opportunities for leveraging. We are very supportive of continuing to explore options for enabling high resolution (and ideally low-cost) imaging, particularly those suited for autonomous platforms, but want to see this overall body of work be more coordinated so that we avoid duplication.
Project response: The project expects to take a collaborative and coordinated approach between the three imaging projects currently supported at MBARI. This is facilitated by Mark Chaffey involved as an engineering project team member on two of the three projects. The work of this project, SCPI and the i2MAP projects are very complimentary, although the requirements and constraints are quite different.

M-team Comments: For Phase 2 please address the following:
Do you intend to use resources that were allocated to this year by the end of the year? If so, what is the project plan?
Project response: To date only a few of the 300 hours allocated for this project in 2013 have been used. As soon as the LRAUV motherboard 3.0 design is complete (expected shortly), then Mark Chaffey will work split his time between this project and the i2MAP projects. It is planned that this will allow this project to get close to the requirements review and make substantial progress toward identifying the technical options in the remainder of 2013.

M-team Comments: Please rank this project in relation to other LRAUV team priorities. Where does imaging fall compared to the many other development efforts you have proposed?
Project response:
With this project revised to be a continuation of the feasibility study in 2014 there is no development effort and therefore no conflict with other LRAUV development efforts in 2014. 

Taking a longer view, we believe strongly that because the cameral fills an important gap in our in situ sensing capability.  The current generation of optical sensors on the LRAUV characterize particulates and marine organisms in a very small volume (on the order of a ml), thus missing larger particles and organisms important to marine microbial communities.  For example, flocculant aggregations of organisms and most important zooplankton are large and sparse enough that they are almost wholly missed with existing LRAUV sensing capability.  These larger particles are likely particularly important for the export of carbon from surface waters.  This creates important observational gaps in CANON's ability to understanding environmental factors influencing the evolution microbial ecosystems.  The camera system is a first step in our effort to address this gap.

A secondary goal for the camera project is to enable 'organism relative observations.'  This is an extension of the Lagrangian observation methodology currently a central focus of CANON (and many affiliated activities, e.g. the NSF MRI, AOSN, and LRAUV).  The idea is to use a marine organism as the position reference for the observation system.  As described in the AOSN effort, present efforts are limited to measuring relative to phytoplankton populations using a patch as a community proxy.  We intend to explore the use of a camera system to enable LRAUV to optically detect and follow drifting and slow-moving organisms, such as jelly fish.  However, as exciting as this goal is, at present our intent is to simply obtain data that could be used to demonstrate the feasibility of such a methodology.  Our plan is to obtain external funding for organism tracking efforts as our internal activities are wholly focused on Lagrangian approaches.

In the remainder of 2013 and early 2014 our objective is to fully capture the requirements and identify the appropriate technology and level of effort required to develop the camera system for the highly constrained LRAUV platform. The full effort of developing a system with an optimized imaging system and a data system for analyzing results would be a future project proposal based on this work. At this early stage it is difficult to set an absolute priority for the camera system in relation to other LRAUV development efforts without a better understanding of the capabilities, operational impact, technical approach and the engineering effort required. These issues will be addressed in the feasibility study and it is suggested that the camera priority be revisited at the design review stages as well as in any follow-on proposal.
 
M-team Comments: De-scope the budget and labor due to deferral of milestones 3 and 4.
Project response: Done, please see new milestones below.
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