4. Proposed Work

We propose a four year program to carry the current bench top physical layer prototype forward to a full optical communication system that has been thoroughly tested and demonstrated using a mobile platform at the deepwater MARS ocean observatory testbed. The work plan calls for two design-implement-test-refine cycles, each occupying two years. The first year of each cycle will be devoted to laboratory engineering development and fabrication, while the second year will focus on wet testing and evaluation. The primary goal of the first two year cycle will be design and construction of a complete two-node optical communication system extending from the physical layer up through the network and transport layers using TCP/IP as the communication protocol. One of these nodes will be installed at the MARS observatory during year 2 and the other will be installed on the ROV Ventana to verify and validate operation with a mobile vehicle. The use of an ROV rather than an AUV simplifies testing and reduces costs, although the design criteria will be aimed at AUV operation (e.g., power consumption and form factor for the vehicle end of the link will be minimized).
The primary goal of the second two year cycle will be development and testing of a multi-node optical communication system operating with a mobile platform, including seamless transitions as the vehicle moves between nodes (analogous to the correct operation of a cellular phone network). As for the first two year cycle, the initial year will be focused on engineering and the second on testing. The final year will also include a comprehensive documentation effort. At the end of the four year effort, a fully tested optical communication system will be available, and could be commercialized if there is sufficient demand.

Design reviews will be held at the start of years 1, 2, 3 and 4. The focus of the first review will be evaluation of the engineering plan prior to its execution. The focus of the second review will be evaluation of the year 1 engineering results and approval of a test plan for year 2. The focus of the third review will be evaluation of year 2 test results and approval of an engineering plan for year 3. Finally, the focus of the last review will be evaluation of the year 3 results and approval of a test plan for year 4. Each of these reviews will include engineers from outside of the project to provide objective advice and guidance.

The objectives and work plan for each year are further described below. As would be expected, there is more detail in the first two years than later in the project because engineering development is of necessity an adaptive, evolutionary process.

Year 2:  Ocean Testing and Validation of the Prototype

The design from year 1 will be implemented and packaged for use with an ROV on the MARS testbed node. Although the test program will utilize an ROV, the design will be constrained by the power, form factor, and other parameters that would be typical of an AUV. The use of an ROV will substantially reduce the cost of the testing effort by placing the primary focus on implementation of the communication system rather than on the logistics of installation and testing on an AUV. 

The fixed node will be installed on MARS and the mobile side on the MBARI ROV Ventana. This installation will be a long term testbed throughout year 2, and will be used to assess the limits of

· Communication range

· Communication rate

· Power consumption

· Long term biofouling

· Bioluminescence and other deep water noise sources

· Compatibility with vehicle dynamics (e.g., during rapid turns or maneuvering)

We have budgeted for two multi-day test programs at MARS that will be followed by intensive analysis phases. The results will be reviewed at the beginning of year 3. 

