902001 - 4K ROV Camera Development Response to the MT Phase 1 Response Requests
MT Request:
During the abstract phase, it seemed that you were leaning towards a collaborative
development with a commercial vendor, but the full proposal reads as if you want to do
the full project in-house; please clarify. Also, during the abstract, there was discussion of
sharing development cost with another science organization; is this no longer part of the
plan?
Project response:
We have had detailed discussions with three possible commercial partners, Adam Gobi at Sulis Subsea, Ron Collier at SubC Imaging and Leonard Pool of Sidus Solutions Inc. (sensitive information). The status of discussions so far can be characterized as “active interest” on the part of the vendors. The main reason discussions have not progressed further is that until MBARI had a commitment to go forward it was not possible to secure any kind of commitment from the vendors. Now that we are committed to having a system I can renew these vendor discussions and work toward firming up a plan.
In discussions with vendors to date the proposal has been that MBARI would provide the entire camera system less housing, optical adapter (relay) lenses and optical dome. The vendor would provide these three components in a swap for MBARI providing the vendor a license for our contribution. We would ask that this arrangement for receiving an MBARI discount on the dome and housing be applied to three camera systems over a span of several years. Assuming that we received a significant discount on the housing and dome then the vendor would be free to sell the camera systems, that include our design, to third parties for whatever price they wanted. I should note that MBARI’s contribution, while representing a substantial effort, does not really involve any unique intellectual property or invention, but is more of a straight forward design process, so we are not providing something of unknown future value, it’s basically our engineering time.
The reasons for proposing this arrangement are that; 1. We receive between a 30-40% discount from Sony and Fujifilm on the camera and lens, expensive capital items, probably more aggressive pricing then the vendor can receive. 2. We can design the camera control electronics and user interface to be identical to our current systems. This would provide full backward compatibility and exchangeability with our current ROV cameras. 3. Using our close relationship with Sony for documentation, excellent design tools and in-house machine shop, we can aggressively modify the camera form factor and build a chassis to be the same size (or very slightly larger) than the current Zeus Plus ROV cameras. 4. We can have full control of the all-important “feel” of the lens control system.
The vendor selection for the housing and dome would be based on two factors, our confidence that they could do an excellent job on the challenging optical design, and secondly, the discount they offer for the housing and dome.
The overall success of the camera system depends on an excellent optical design. I have tried to figure out a way to pre-qualify the vendors for this skill and all that I have been able to come up with is to have them agree to a preliminary design effort based on our requirements and evaluate their initial optical design model. This is something that can be numerically tested. The vendors had no interest in this. I believe that one of the reasons not stated is that they are loath to share any intellectual property, which is a recurring theme with collaborating with commercial vendors. This makes the process more difficult and the collaboration becomes an all or nothing proposition. Either the results are good when they are delivered, or they are not and then what do you do? So this is the first hurdle to overcome with a commercial partner – evaluating their optical design expertise.
The second issue is how much of a discount are they going to offer us in exchange for our contribution. If the discount is substantial and their design is excellent then it is a significant win for us. Although the material purchase cost of performing all of the housing and optical work in house (we would still use an expert outside optical consultant) is not too much, the engineering resource effort required could be significant and an in-house design includes some risk as well. It may take an iteration or two to get it right. A second factor is than if we have a successful collaboration with a commercial vendor then they could provide additional units to us and provide on-going operational support in the future without Ops having to use engineering for this routine support. 
On the other hand, if the vendor does not offer a substantial discount in exchange for our contribution on the rest of the camera system, then we have to start asking ourselves if we are in fact just doing development work for a commercial vendor with little in return.
[bookmark: _GoBack]So, without having a vendor selected or a firm agreement, the proposal is resourced and budgeted as if all of the work is to be performed in house. Now that we are moving forward we are in a stronger position and we will firm up our negotiations with vendors. The final decision on vendors is scheduled for early October 2019.

MT Request:
…sharing development cost with another science organization..?
Project response:
We have been in active discussions with Jim Newman of Woods Hole Systems, who contracts for technical services with Bob Ballard and the Ocean Exploration Trust (OET). They are facing the same issue as MBARI, they want a very high quality 4K camera and have not found a commercial product that is up to the task. We have a verbal “we want one too..” and the funding level discussed is very realistic. One complication is that the OET requires a six thousand meter housing. If we are successful in collaborating with a commercial vendor then the OET could procure a camera from the vendor. If MBARI ends up building the camera system entirely in-house then we can contract with OET to provide the entire system less housing and have OET resolve the depth issue by modifying the design with their own engineering resources. Contracting for the camera system less 6000 meter housing would be easy for MBARI, we can basically “build 2” of each part and be fully compensated with little additional effort required.
We also considered answering a NOAA call for technical grant proposals for the ocean exploration program, however it turned out that meeting the grant requirements and submitting a proposal was a large undertaking with unknown chance of success.

MT Request:
The labor hours for DMO seem very limited; what is their role? We suggest you add
hours for Craig Dawe as primary DMO contact and increase hours for French and
Osborne.
Project response:
The labor request has been revised to have 13 hours each for Craig Dawe, Dave French, DJ Osborne, and Ben Irwin. Their role is to provide advice and consultation to ensure that the camera system is backward compatible with the current system and also is totally compatible between Ventana and the Ricketts systems so that it can be exchanged between vehicles as needed. The mechanism for communications are both informal consultations and also formal review of the preliminary and final design materials and associated review meetings.



MT Request:
Identify a list of buy-ahead materials that could be procured this year if funding were
available. If pre-purchases are possible, notify the M-team and delete those expenses
from the 2020 budget request.
Project response: The following capital and major expense items can be purchased in 2019. These will be removed from the 2020 project request.
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MT Request:
The schedule seems very aggressive; please provide a more detailed timeline for
completion.
The development schedule is aggressive, however there are several factors that lead the project to believe that it can be realistically achieved:
Mark Chaffey, the lead engineer has been laying the groundwork for the project this year under the 901900 Advanced Imaging Infrastructure project. Progress has been made to at least the concept design stage including a detailed requirements document and systems design. In addition, Mark is lightly loaded through the balance of 2019 and plans on submitting a request to re-allocate his remaining 2019 time to the 901900 Advanced Imaging Infrastructure project. This would allow full time work on the project to begin immediately and with the possibility of buy-ahead purchasing this allows rapid progress through the end of 2019.
If we are successful in partnering with a commercial vendor then our ME resource requirements reduce substantially and the schedule may follow. Enclosed is a proposed schedule showing in-house and vendor based timelines. Notably the in-house timeline came out about the same although it does not take into account possible resource constraints on Francois Cazenave. All of the resource loads are leveled in this timeline, i.e. no resource is scheduled for more than 100%. Stated another way, no resource is scheduled to work full time on two tasks simultaneously including the machine shop.
The detailed current schedule is shown below (note that this schedule supersedes the phase 1 project schedule):
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Quantity

Total 

w/ST+shipping

HDCP50  4K Global Shutter CMOS POV Camera Sony $32,625.00 1 $35,204.00

HZCUHD50 4K Permanent Software for the HDC-P50 Sony $12,975.00 1 $14,031.00

UA13x4.5BERD 4K Plus Ultra HD Lens Fujinon $28,275.00 1 $30,517.00

T-POV-3244-R4-BS-12 Telemetery base station Grass Valley  $5,568.33 1 $6,050.00

T-POV-3244-TDL-CA-12V Telemetery camera uplink module Grass Valley  $6,185.83 1 $6,716.00

BDLKULSR4KEXTR3 4K/UHD capture box

Black Magic 

Design $3,000.00 1 $3,283.00

MacPro 2019 Mac Pro 2019 for capture management Apple Computer $6,000.00 1 $6,515.00

BT-4LH310 or equivalent 4K Production video monitor Panasonic $12,500.00 1 $13,519.00

$115,835.00

Total Capital Expenses

MBARI 4K CAMERA PROJECT BUDGET SUMMARY

Capital Expenses
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