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The imaging system specified for the Mid-Water AUV includes a Sony SCL-P11X15 lens mounted onto a Sony F-55 camera with Super 35 format sensor.  The specified Mid-Water AUV imaging system will not provide high resolution imagery when combined with small diameter hemispherical domes normally used with deep water “block cameras” having small format image sensors.

All hemispherical dome ports used for underwater imaging produce a field curvature aberration such that an image formed by a wide angle lens located behind the dome port is not focused on a flat surface, but rather focused onto a curved surface.  A camera image sensor is flat, so if the center of the image is focused at the center of the sensor, outer portions of the image will be focused behind the image sensor and become blurred.  (I can provide a diagram illustrating field curvature at image sensor surface.)

Small diameter concentric dome ports with smaller optical surface radii produce a large field curvature aberration while larger diameter concentric dome ports with larger optical surface radii produce a smaller field curvature aberration.  (I can provide graphs of Field Curvature versus Port Radii.)  In addition, the field curvature aberration associated with a specific concentric port increases substantially as the size of image sensor is increased.  (I can provide graphs of Field Curvature versus image height on image sensor.)

A small diameter dome port with smaller optical surface radii is preferred to withstand the pressures of deep water operation, but excessive aberrations generated by combining a small dome port with a camera having a large format image sensor make the optical design of aberration correcting lenses extremely difficult.  The problem of designing a high resolution optical system for Mid-Water AUV centered on choosing parameters of a larger diameter concentric port that satisfied two criteria:

· Operation at a depth of 1500 meters.
· Generation of optical aberrations that are sufficiently reduced to support correction by means of a “Corrector Group” of lenses mounted between port and camera lens. 

A “Corrector Group” was designed to eliminate field curvature and other aberrations generated by a dome port with concentric radii of 162.4 mm and 140.4 mm, 22 mm CT.  The “Corrector Group” has the additional feature of correcting port aberrations for any size image sensor.  This provides an opportunity to change components of the imaging system without diminishing the level of aberration correction.  (You should provide a drawing of port to support discussion of optical fabrication and mounting details.)



