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	9303 Digital Holographic Imaging
i. Develop the Experimental system 


- final design with component procurement by September ‘09

                               this system will be capable of detecting bubble positions, sizes, and density


- complete construction and delivery by January 2010

- debug and perform qualification tests for experimental sensor system.  Complete           qualification tests so that sensor is ready to use by April 2010 in the Tulsa testing facility.

- Prepare a technical report (paper) documenting the development and qualification of the digital holographic sensor.

ii. Theoretical study and definition of experimental system performance bounds

Prepare a detailed model of the proposed experimental system and calculation of its information-theoretic capacity limits based on the bubble density and scattering properties (preliminary model by September ’09; optimization by April 2010).  Prepare a technical report (paper) which reports the findings of this task.

iii. Evaluate the feasibility of an Alternative imaging techniques (feasibility study)

Instead of passing a laser beam through the flow, it is possible to acquire the optical field directly by use of a fiber bundle (boroscope); we will study and prepare a report on the feasibility of this approach (preliminary experimental system by September ’09; report by April 2010.
These three technical papers / reports will represent the deliverable to the DeepStar participants.  In addition; an experimental digital holographic sensor system will be developed and delivered for use in the Tulsa Flow Testing Facility.
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