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Talent and Expertise at Florida Universities

Sampling of Maritime Automated Vehicle
Technology (on display tomorrow)

The 3 Ds Guiding Application of Robotics

Maritime Automated Vehicles as Sensor
Platforms

Opportunities for State Agencies

RAE R EMBRY-RIDDLE



/

RAECRK % EMBRY-RIDDLE

AUTONOMOUS SYSTEMS



‘CHALLENGE

(Octover 20- 26, 2014
Maring Bay, Sngapore
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'he Maritime RePEECOmPSHHor:

The largest collegiate robotics
competition in history

Sponsored by the Office of
Naval Research (ONR) and the
Association for Unmanned
Systems International (AUVSI)

3 Teams selected from 5 Pacific-
rim ally countries: US,
Singapore, Japan, South Korea
and Australia
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vessel

Array of sensors to perceive the
environment

On-board computation and
navigation

Boat reports sensed information

NO user intervention except to
Initiate and terminate
autonomous operation
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Task 1 Video: Speed Gate
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Task 2 Video: Hydrophones Deploying
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1iHE IECHNEIOEY = SENSOISFENUNEEICE UGN

32-beam scanning Two USB cameras
laser rangefinder for computer vision

Four quad-core | ’ Differential GPS,
Pentium | o magnetometer
computer AR el and inertial
. H As=RlEI S guidan m
Multi- il g dance syste

level E-
stop

egree-of-
@ZJ frecdom WAM-V platform & RY-RIDDLE

S A o=

AUTONOMOUS SYSTEMS



Competition Tiask 4z RIRnENSGREMOCNETS
REPURISEGUENCE
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Task 5 Video: Obstacle Cotirse Navigation
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ERAU & University of Alaska Project :

Survey Troutman Lake to find military delris for cleanup
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I routman Lake PreJECE IDELalS

= Formerly Used Defense Site (FUDS), UXOs
= Detailed Bathymetry (lake bottom topography)

= Biological sampling of pH, temperature,
conductivity and dissolved organic carbon

= Data logged with 6-inch CEP GPS position
= Live telemetry to verify data
= Remote and autonomous operation
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T'he 3 Ds” Guiding Application ot Robotics

Robots augment or replace humans for tasks that
are:
= Dull (e.g., persistent environmental
monitoring)
= Dirty (e.g., spraying herbicides on invasive
nlants)

= Dangerous (e.g., harbor security, foul-
weather searches, hurricane wind and wave

data)
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Maritime Automated VVenicle A

REMOLE Sensingand

= Spill response and containment

= Seeking plumes of pollutants and runoff

= Bathymetry (underwater depth measurements)
= Sea grass surveys

= Biological monitoring

= Harbor safety and security

= Preserve and sanctuary monitoring
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Florida Agencies that Could Benefit from
Automated Maritime Systems

= Department of Law Enforcement
— Smuggling
— Harbor Security

= Department of Transportation
— Effect of sea level rise on transportation infrastruc

— Seaport bathymetry oy =
— Monitoring roadway lighting effects on nesting sea turtles
— Wave data for bridge force analysis ,.
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Florida Agencies that Could Benefit from
Automated Maritime Systems
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— Manatee survey and marker boats
— Lagoon sea grass monitoring and planting
— Red tide monitoring and tracking

— Sea grass, water quality and coral reef monitoring in Florida K
Marine Sanctuary
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Florida Agencies that Could Benefit from
Automated Maritime Systems

YNAY C\/CTAarm nN:
IJUILIAL DVODOLGCIII UuUal

AREAY I AV N N R AP

— Water quality loggers for on-site measure
depth, pH, conductivity, and turbidity
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Propulsion: TorquelJET 4.5 140-46 RDP

T

- Voltage (V) 48
Amperage (A) 93

Wattage (W) 4500 !

Weight (Ib) 12.5
Thrust (Ib) 140
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Software Architecture

M Path Planner
Movement
obiect DN Behaviors
Classifier

Search Position Obstacle
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Light :

Detection

Hydrophone

, _ . Trajectory
Waypoint Loiter " PEnes
Object 1
b 2 —
Classifier

Objective Tracker

Shape
Recognition
A

=
N
ACERE EMBRY-RIDDLE

Aeronautical University

Health Monitor

AUTONOMOUS SYSTEMS



RoboX Finalists in Order. of: Finish
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