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1 PURPOSE

In September 2018, the WHOI-DHS LRAUV was completed with its base-vehicle systems and a SeaOWL UV-A (Sea Oil-in-Water Locator).  The WHOI-MBARI team hosted a demonstration, at MBARI, of the vehicle’s autonomous/remote sensing capabilities as well as its current plume mapping algorithm by simulating a real spill using an oil surrogate.  This document provides an overview of the demonstration that took place on 27 September 2018.
2 Agenda
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LRAUV Demo 
 Woods Hole Oceanographic Institution and Monterey Bay Aquarium Research Institute
Thursday, September 27, 2018          09:00-16:00
A G E N D A

09:00



Greeted by Amy Kukulya, Brett Hobson

Meet in MBARI Lobby         




09:05



Convene in MBARI Conference Room for a brief on the vehicle water Demo 
MBARI Conference Room


09:35



Walk down to the Pier and board the R/V Martin for an orientation, view 



LRAUV
10:00



Load out and transit 30 minutes to test site
10:30-11:30

Dye Mapping Mission underway, Launch UAV for aerial documentation
11:30


 Steam back to MBARI



12:00:13:15
Working Lunch, Debrief in MBARI Conference room, data review, presentation led by Brett Hobson, Amy Kukulya, Jim Bellingham providing overview of vehicle specifications, instrumentation, mission planning, vehicle communications and current capability, vehicle future capability, transition plan, future work

13:15


Open discussion

14:00-15:30
Brett provides vehicle and lab tour, aborts vehicle and is brought back by MBARI's R/V Paragon.  Data will be viewed to see if the Sea Owl sensed the dye and data will be plotted in the lab or conference room

16:00


Dismiss
2.1 Demonstration Components
· Highlight the capacity to search for “dissolved hydrocarbons” (using a fluorescein-dye release) as an analogue.
· Using COTS Sea-Owl package on a Tethys LRAUV
· Will map “areas” where a chemical signal exists and doesn’t exist
· Adaptive patch mapping algorithm (one of many options)
· Demonstrate ease of launch and recovery from a small vessel (with 2-3 people)
· Quickly retrieve data and visualize extent of plume and concentrations

2.2 Mission SEnsors
· Vehicle Tested Sensor Configuration

· LRAUV:
UP/DOWN 600 kHz RDI ADCP, Wet-Labs SEA-OWL Ecopuck,
Neil Brown Ocean Sensors Inc. CTD, Li-Cor PAR, Aanderra Optode Probe, Variable Ballast System, GPS, Iridium, RF, Wi-Fi, WHOI micromodem, WHOI DUSBL
2.3   VESSELS USED
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2.4  ON-STATION OPERATIONS/DYE RELEASE

[image: image5]
2.5 
MISSION OVERVIEW 
The patch tracking mission used for the September 27 LRAUV demo was developed by MBARI to locate and track patches of plankton using a fluorimeter instrument to detect chlorophyll.  Like Chlorophyll, oil and fluorescein dye can be detected in water using a fluorimeter so a small oil spill was simulated by creating fluorescein dye patch.  There are hundreds of pre-planned missions loaded in the LRAUV that can be customized and run by sending critical parameters to the vehicle.  For the demonstration, the length and heading of the initial search leg, an angle to increment at each turn, a sensor threshold setting consider “in the patch”, how often to surface for GPS and when to stop the mission.  The AUV started its mission outside the dye patch and began the search heading northeast and passed into the dye plume, detected it was in the plume and what and where the maximum signal occurred. Eventually it passed outside of the plume and turned around and headed back to the point of max signal where it turned and headed a new direction and repeated the search and double back maneuver.   

[image: image6]
During the course of the mission, LRAUV was commanded to surface every 30 minutes in order to provide a plot of FDOM concentrations recorded by the vehicle.  Because of the close proximity to land and, therefore cellular communications, the vehicle was able to transmit its data via cell phone link.  This data can be viewed on your phone or laptop, anywhere in the world.  Designated pilots can evaluate data collected and also make mission changes.  Below is a figure of the web-based portal viewed from anywhere (fig. 7.)
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2.6 SUMMARY
On September 27, 2018 the WHOI/DHS LRAUV performed a series of vehicle checkout dives and successfully demonstrated a capability to autonomously detect and map the extents and intensity of a fluorescein dye plume to simulate a small oil discharge.  This demonstration marked the end of the vehicle construction phase and served as a starting point for refining the autonomous oil detection and plume mapping capability.  
3.0 dYE dISCLAIMER
Product Name: Fluorescein

Catalog Codes: SLF1135, SLF1645

CAS#: 2321-07-5

RTECS: LM5075000

TSCA: TSCA 8(b) inventory: Fluorescein

Fluorescein is not a US controlled material

MSDS Ecological Information:

Products of Biodegradation:

Possibly hazardous short-term degradation products are not likely. 

Toxicity of the Products of Biodegradation:

The product itself and its products of degradation are not toxic.

This dye has been used in experimental setting for more than several decades and recognized to be "safe".  In fact, amongst the dyes regularly used, the one employed has an extremely short half in the surface waters due to breakdown by sunlight.   We had a controlled release of four gallons over two hours with an estimated natural breakdown of less then 24 hours.

Fluorescein emits a brilliant green fluorescence, which gives an excellent visual or photographic contrast against the backgrounds normally encountered in water transport studies. Therefore it is easy to visualize the progress of an experiment and is commonly used as a test dye in open ocean environments.
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Fig.1 The R/V John C. Martin, 56’ vessel, was used for remote operation and observation of the LRAUV mission.  Members of DHS, ADAC, NOAA, USCG observed LRAUV’s mission aboard the Martin.   The vehicle was deployed the day before and ran for 24 hours autonomously prior to the demo.  LRAUV was launched and recovered from a small vessel using its portable LARS and 2 people.
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Fig. 2 Above image shows a simple LARS installation and the LRAUV being loaded on to the small vessel (one person needed to load, launch and recover but preferred to have two).
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Fig. 3 Fluorescein dye was release 4 meters deep at a rate of 2 gallons


Per hour for two hours.
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Fig. 4 Above is an aerial view taken from a portable drone that shows the 


LRAUV and the R/V Paragon standing off nearby one hour after the dye


release began.
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Fig. 5 Above plot shows surface concentrations of FDOM recorded by the SEA-OWL.
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Fig. 6 Shows the 2-D track of the LRAUV while it was autonomously mapping the dye release. The vehicle was able to track the plume as it moved west with the current and wind. One time-slice of dye map was captured from an aerial drone and over-laid onto the map. 
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Fig. 7 Shows the WHOI-DHS LRAUV Dash that can be accessed from anywhere in the world and segments of data can be viewed/downloaded.
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