Automating MBARI’s midwater time-series video surveys: the transition from ROV to AUV
I. Abstract.

MBARI has been conducting remotely operated vehicle (ROV)-based video surveys of the upper 1000 meters of the water column in Monterey Bay, California for over 21 years.  These surveys have produced a unique midwater time-series data set that has enabled MBARI scientists to observe changes in mesopelagic animal distribution and community structure in Monterey Bay over that time period.  These changes can generally be associated with both short and long term changes in water mass structure, including some now being associated with climate change.  This historical data set is becoming even more important as we begin to observe the effects of climate change on community structure and ecology in the midwater environment and try to predict the impact of future change.  However, this data set comes at a high cost in ROV and support ship time required to conduct the surveys.  In order to sustain these surveys into the future, a more cost effective approach is required.  In an effort to reduce cost, improve methodology and develop a system that has the potential to be exported to other institutions, MBARI has developed a high definition video module to be deployed on its Dorado class autonomous underwater vehicle (AUV).  This paper explores the challenges of this development, the chosen solutions, and presents early data derived from our initial inter-comparisons of video collected concurrently with MBARI’s ROV and midwater imaging AUV.
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To duplicate the ROV based video transects on the Dorado class AUV the camera system needs to meet more stringent requirements. The two major differences between the two platforms are the transit speed during the transects and the amount of energy available for lighting. While the ROV is inherently stable and the video transect speed has been established at 0.5 meters per second, the AUV requires a minimum transit speed of around 0.75 to 1 meters per second to provide enough control authority to stay within the  allowable error in the commanded depth during the transect. The higher transit speeds increase the “Star Wars” effect where objects in the imaging area that are offset from the camera axis have increasing angular velocities as they approach the camera and are subject to motion blur. This greatly reduces the effective volume that is being sampled by making species identification more difficult as you move further away from the camera axis.
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