Feasibility study: flow cytometer integration with LRAUV. 
Scope: 

· Paper review of existing technologies from point of view of their scientific value of the date they provide (literature data); and adaptability for LRAUV (SeaFlow, Cellphone cytometer, others)

· Evaluation in lab: demo, collaborators; or COTS subassemblies; with focus on adaptability; e.g. sensitivity to shock/ vibration; maintenance; and other aspects of AUV integration

· LRAUV configuration options: evaluate how Flowcytometer would fit into LRAUV architecture in conjunction / leveraging other payloads: 3G ESP, CANON water sampler, e.g. fluid management. 
· Construct simple models of cytometer system performance to understand the trade space (e/g/ spreadsheet). 

· Write report of based on value-adaptability-risk matrix. 
Evaluation criteria:

· Scientific performance: classes of organisms; sensitivity, throughput; measured parameters; and ultimately what is the scientific application and questions with technology can provide?  

· Adaptability: size, power, shock, vibration, orientation, pressure; communications  and other aspects as needed (REFERENCE: Appendix A)
· Stability of operation: alignment, befouling; self-clearing, health reporting, MTBF in unattended operation mode; etc. 

· Ability to provide the data for a real-time decisions and mission alteration; on-board the vehicle (adaptive sampling); or with involvement of shore operator thru telemetry data

Options: 

· Dedicated, high sensitivity instrument, occupying most of the nose section of LRAUV

· Compact; less sensitive instrument that is small enough to be a "core" sensor along with CTD, ISUS, etc. Core sensor meant that it can be present in most vehicle configurations. 
· Cytometer is implemented as ESP module; sharing fluidic path. 

Development approach: 
· RAD (Rapid application development), in lieu of firm science requirements. 

· Vague requirements
· Solution offered; pros and cons identified

· System performance model is used to evaluate tread-offs 

· Science team member to provide feedback on value expected from candidate technologies
· Requirements corrected and repeat 

Concept of operation: 

· Multi-vehicle operation 

· Validation to lab cytometer on board the ship (CANON?)

· Provide low-resolution data to direct other assets or alter the mission

· Adaptive sampling in the area of interest

· Sample screening for 3G ESP instrument 

High risk areas:
· Fluid handling system.
· Optical stability/ alignment (or active alignment?) on a moving platform. For instance, some types of lasers require alignment after transportation.
Appendix A. Draft requirements, specific to adaptation to LRAUV:

· Depth Rating: 300 meters; functional depth rating can be smaller, for instance 150 meters
· Vehicle endurance: system should be possible to repeatedly turn on and turn off, go to low power mode.  
· Safety/sinking: instrument may not cause change of AUV buoyancy. If instrument floods, it might sink vehicle.
· Orientation: instrument shell be operational within +/- 30 degrees Pitch, +/- 10degrees Roll.
· No moisture allowed in pressure hull, even in case of power loss, other vehicle problems; flow path should be isolated from main electronics volume; flood and humidity protection
· Shock/vibration: Must deal with moderate mechanical shocks (transportation, launch and recovery) - this could affect optical alignment
· Thermal/transportation: can get hot sitting on deck, thermal excursions in transit. Applies to transportation, launch, recovery, storage
· Thermal/operational: -2 to +35 degrees operational range.
· Intake should be clear of boundary layer.
· Lag between intake and flow cell should be well-understood
· Status reporting: need remotely accessible health status; e.g. how do we know it's clogged? Optical alignment OK?
· Low resolution data reporting: provide data to be transmitted to shore, to make decisions/ redirect assets.
· Self-clearing, de-clogging capability

