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Project Description:  

The SeeStar modular camera system has been developed as a way to gather underwater images and video over long periods of time. It is unique among camera systems by having control over both image-taking and lights (which is not possible with standard intervalometers), by being low-cost and using readily available parts (assuring the widest user base), and by allowing for long duration deployments (by being able to “hibernate” when pictures are not actively being acquired). As camera and microcontroller capabilities have evolved, so has the design of SeeStar, so in the third iteration it has more on-board processing capability, and is currently being outfitted with the ability to log data from environmental sensors. This last round of the proposal aims to bring the project to completion with a mature and easy-to-build device that can be deployed in both autonomous and tethered modes.

[bookmark: _GoBack]In 2018, the team has plans to work with new researchers, both external and internal at MBARI. In the Spring of 2018, Ken Smith wants to deploy a SeeStar III attached above his sediment trap. The images provided by SeeStar will indicate whether large clumps of sediment are being left on top of the baffles, and not collected. The operating depth (4000 meters) and mounting restrictions will require new housings to be designed and built around the existing electronics and camera.

Robert Miller, a professor of marine biology at the University of California, Santa Barbara has expressed interest in building a SeeStar system for various applications in his lab. These include the study of long term barnacle growth (bio-fouling) and various fish density population measurements near the Channel Islands. His lab has chosen the new Sony camera, UMC-S3C to base their system around. This camera will use the same control protocol that we are employing in SeeStar III, and it is the preferred imager for some of the higher-end use cases for SeeStar. So while our team had deemed the S3C to be too expensive to be the primary imager for SeeStar III, our decision to concentrate on the Sony hardware protocol will allow for an easy integration.

The SeeStar team will also work with the proposed WetWiFi team (Mathieu Kemp and Brent Roman). In this application, a tethered version of SeeStar III would be used to provide high resolution video to test the bandwidth-distance limitations of their acoustic modems.

We intend for the project cycle of 2018-19 to be the final two years of development for the SeeStar project. We feel that with the completion of this Sony compatible system comprised solely of purchasable parts we will have met the ultimate goal of the SeeStar initiative. In addition to the three primary efforts listed above, the team also has some infrastructure related   milestones. Once SeeStar III has been deployed numerous times and more thoroughly tested, the team will once again type up formal open source build documentation and post them online on our repository. Our reaction to the documentation to SeeStar II was very positive. The team will also work with GroupB Inc, or another manufacturer, to produce and sell the actual housings for SeeStar III. GroupB currently sells SeeStar II housings and that has greatly aided many of external users.

This project fits with several areas of the Strategic Plan and Technical Roadmap:

• Research Themes: Ocean Visualization
SeeStar allows for realizing four-dimensional visualizations – repeated spatial renderings over time.

• Institutional Objectives: (2) Increase Institutional Flexibility
Rapid design and fabrication of a prototype means system can be adjusted to a variety of needs.

• Institutional Objectives: (3) Enhance Collaborations
Low cost of SeeStar eases ability of outside organizations to build their own, thus increasing the spatial network.
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