Sedimentation Event Sensor
MBARI Project 901027

Functional Requirements:

1. The SES shall continuously collect sinking particulate matter and then automatically capture both visible light and fluorescence macro images of those particles. Short interruptions in collection during the imaging process are acceptable.
2. The captured SES images shall be of sufficient quality to allow identification of captured organisms and other detrital material.
3. The SES shall be engineered to operate without maintenance for deployments lasting up to one year.
4. The SES shall be deployable at sites as deep as Station M (4200 m).
5. The SES shall automatically dispose of collected samples, clean any imaging surfaces, and prepare for the next sample.
6. The SES collection time shall be adjustable such that effective images can be captured at even the highest and lowest anticipated sedimentation rates.
7. The SES shall be deployable by free vehicle descent or as a pelagic or benthic component of a mooring string.
8. The SES shall use COTS or previously developed technology to the greatest extent possible.
9. The SES shall be operated and maintained by non-engineering personnel, such as technicians and research assistants.
10. The SES shall be deployable from the Western Flyer or Point Lobos research vessels.

Design Requirements: 

1. Mechanical
1.1. The SES shall withstand water depths of up to 4500 m. [FR3]
1.2. The frame containing the SES shall withstand a strain of @ lbs at the mooring attachment points. [FR7]
1.3. The SES shall be constructed of only titanium, plastic, and glass materials. [FR 2]
1.4. The complete system, in either free-vehicle decent or mooring string configuration, must not have an air weight in excess of 5000 lbs. [10]
1.5. The collection imaging plate shall be 2.5 cm in diameter. [FR 1,2]
2. Electrical
2.1. Imaging, disposal, cleaning, and repositioning of the sample plate under the collection funnel must take no longer than 2 minutes. [FR 1]
2.2. The SES controller shall be based on a PC-104 computer stack that can run the same Linux kernel as is used in the Rover. [FR 7]
2.3. The visible-light camera shall capture images with a resolution of 20 microns or smaller. [FR 2]
2.4. The visible-light camera shall capture color images. [FR 2]
2.5. The fluorescence camera shall capture images with a resolution of 100 microns or smaller. [FR 2]
2.6. The fluorescence camera shall use an excitation light source of @ nm, and a long-pass filter of @ nm. [FR 2]
2.7. The battery must have sufficient capacity to operate the system for at least 1 year at a sample interval of 12 hours. [FR 3] 
3. Software
3.1. The SES software shall be based on the same code as the Rover (Ruby running under Linux). [FR 8]
3.2. The SES software shall have either a menu-driven user interface, or a command-line interface with a help function listing all available commands required to deploy and recover the system. [FR 9]
3.3. Test commands to exercise all functions of the SES software must be available for pre-deployment checkout. [FR 9]
3.4. Calibration commands must be available to correct for mechanical misalignment of the sample plate and index switch. [FR 9]
3.5. The sample-processing interval shall be adjustable from 1 hour to 2 days. [FR 6]
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