First field trials of a revolutionary new undersea robot
In late June researchers from MBARI worked with engineers from Woods Hole Oceanographic Institute (WHOI) to test a new breed of undersea robot. This vehicle, the Mesobot, is designed specifically to study and track swimming and drifting animals deep below the ocean surface. 
For decades, MBARI researchers led by Bruce Robison and Steve Haddock have used remotely operated vehicles (ROVs) to study such midwater animals, which help support major fisheries such as tuna and swordfish and provide food for other large animals such as sharks and whales.	Comment by Brett Hobson: Might want to include AUVs too (I2MAP)
The Mesobot will extend this research by using stereo cameras and cutting-edge software that will allow the vehicle to track animals or particles underwater for hours or days at a time. A variable buoyancy system will help the robot “hover” underwater and drift with the ocean currents. The Mesobot will also carry low-light 4K cameras, red lights, and other features that may make it less intrusive to deep-sea animals than normal ROVs.	Comment by Brett Hobson: Up to one day at a time – no chance it’ll be more than a day 	Comment by Brett Hobson: Not sure if they’ll be adding this anytime soon, but the plan is ultimately have a VB system
The Mesobot is a hybrid between two types of underwater robots commonly used at MBARI—remotely operated vehicles (ROVs), which are powered and controlled using a tether attached to a surface ship, and autonomous underwater vehicles (AUVs), which are programmed at the surface and operate without human intervention while underwater. 
At the beginning of each dive, the Mesobot will be controlled by researchers at the surface through a very thin fiber optic tether (somewhat like an ROV). After the researchers find a target animal, the tether will be released and the robot will be on its own, essentially transforming into an AUV.
The Mesobot is the result of a multi-institutional collaboration including WHOI, MBARI, Stanford Univeristy, and the University of Texas. The project is being funded by the National Science Foundation, WHOI, MBARI, and the TED Audacious Project.
MBARI staff have been involved in several aspects of the project. The vehicle’s main computer system is based on a design MBARI engineer Brett Hobson and others developed for MBARI’s Long-Range AUV. MBARI engineer Kakani Katija has been developing software that will allow the vehicle to automatically find and track deep-sea animals without human intervention. This software has already been tested on several MBARI ROVs. MBARI Senior Scientist Bruce Robison worked on conceptual designs for the vehicle.	Comment by Brett Hobson:  The vehicle’s computer and electrical system are from MBARI’s LRAUV and the list of contributors is much too long to include.  I suggest you provide a specific call out to Kakani, Bruce, Steve Rock and myself as PIs, with Kakani as the ultimate PI and the rest of us as Co-PIs.  Mike Risi would be a close second for a name callout and really the only other original content developer with his jelly tracking alogorithms.
During the recent field program, WHOI engineers first assembled the Mesobot and tested it in MBARI’s huge indoor saltwater test tank. After confirming that the vehicle was working properly, they took it out to sea on MBARI’s research vessel Rachel Carson for three days of open-water field tests in Monterey Bay.
During the field tests, the vehicle made five dives, each several hundred meters below the surface. These field tests helped the designers develop methods for launching the vehicle off the side of a moving ship and controlling it in the ever-moving ocean. The team also used MBARI’s “smart clump weight” to  help keep an eye on the vehicle and its tether.	Comment by Brett Hobson: Not actually moving, other than up and down with the seas.	Comment by Brett Hobson: Might want to add a description of the smart clump here, though admit ably it would encumber the paragraph.
WHOI engineers are still working on a variable buoyancy system that will allow the Mesobot to “hover” underwater without using its thrusters. They are also in the process of developing a system for collecting water samples.
Eventually the researchers hope to use the Mesobot to perform day-long studies of individual animals or groups of animals as they go about their business in the deep sea. Many of these animals migrate hundreds of meters toward the surface at twilight and then descend back into the depths at dawn—a process that is still poorly understood. Among other applications, the researchers hope that the Mesobot will be able to follow these animals during their migration, to help scientists learn about the hazards and benefits of this strenuous daily journey.

