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We evaluated the light fields successfully used for ROV transecting by the Doc Ricketts, which carried four 400 Watt DeepSea Power and Light (DSPL) HID lights, and by Ventana, with six 400 Watt DSPL HMI lights. We found that we could produce comparable illumination with four purposefully directed DSPL Model 5100 SeaLite 80 Watt LED lights.  Initial lighting configuration tests were conducted in MBARI’s test tank using the 4 LED lights arranged in a 0.5 x 1.2 meter (H x W) pattern, with an Insite Pacific Zeus HD camera located in the center of the rectangular layout.  Field tests of this lighting configuration mounted on the Doc Ricketts showed that we were getting as good or better video with LED illumination as with the vehicle’s HID lights.  We also found that the constant light output from LED lights eliminated the image artifacts caused by HID lights interacting with the camera shutter at high speeds (> 1/100th s).
To test the camera and recording system’s ability to capture images at high transect speeds, the rotating test pattern shown in figure 8 was used to simulate the angular motion of approaching off-axis camera targets (targets close or on the camera axis only appear to move closer in the image, not also radially as off-axis targets do). For an accurate test, we first determined the translation of a targets radial velocity in the camera image to the targets radial velocity on the camera focal plane as the AUV moves forward. The targets calculated velocity on the focal plane was then translated back to angular motion on a circular test target rotating about the camera axis. The calculated result showed that a test image disk that was 50 cm from the camera dome and was spinning at 12 RPM would simulate the off-axis motion of targets at 50cm with the AUV transecting at 1 meter per second.  For comparison, we also simulated the historical 0.5 m per second ROV transecting speeds at the same distance by spinning the disk at 6 RPM.
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Figure 8. Camera test stand with the rotating target image. Rotation at 12 revolutions per minute simulates AUV transect speed of 1 meter per second.
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Figure 6. Camera System Block Diagram.





�Figure 7. AUV and camera system energy use at 1 meter per second transect speed. Even with the minimum one battery sphere the video recording limit is the file storage space.





�Figure 9. First identification distance of common midwater species from the ROV time-series annotations. The blue bands in the near and far fields define the limits of the required depth of field for the AUV camera system.








