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Deep Ocean Exploration MEDUSA
-Why the effort? @ DEEP SEA

Portugal
* Exclusive Economic Zone (EEZ)
* Extended Continental Shelf

Extended Continental Shelf 4 million km?
g 91% of EU territory (land)

Fisheries and Aquacult
Genetic and Living Resou
Mineral / Hydrocarbon / O Exploitation
Offshore and Wave Energy HafVesting
Maritime Logistics



MEDUSA

Objectives DEEP SEA

MOTIVATION

Reinforce the national capacity for mobile autonomous and
extended range deep-sea exploration and monitoring,
affording scientists and commercial operators means to open
and explore the deep sea frontier and contribute for the Good
Environmental Status in oceanic and coastal areas.

MISSION

Develop a system of multiple autonomous vehicles for ocean
exploration and monitoring, capable of operating at water
depths of up to 3000 meters, with light logistic requirements.

that so much of the deep sea has never

ot a time when we are viewing
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Requirements @ DEEP SEA

 Develop a deep-sea AUV to cover the deep-sea areas of the national remote
oceanic areas, up to 3000 m depth.

e The MEDUSA Deep Sea system should be designed to comply with the
requirements of three typical scenario missions (while leaving the flexibility for
other future developments):

1. data download and water column profiling,
2. resource exploration and mapping, and

3. high resolution habitat mapping.

* The final demonstration will cover at least Scenario 1 at a deep-sea location (1000
m depth minimum).

—

Scenario 1 Scenario 2 Scenario 3



Data download and
water column profiling

Shuttle carrying data (data
download or data mule) in
collaboration with other
platforms.

The goals are:

* To reach the seabed and
homing on a fixed lander or
oceanic observatory.

In the descent the AUV will
perform water column data
acquisition in a well defined
“spiral” with negative pitch.

Finally the AUV changes to high
pitch attitude for the ascent and
will spiral all the way up to the
surface.

Mission Scenariers
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Mission Ne=laElale W4

Resource exploration and mapping
Exploring and mapping resources from the deep-sea (e.g. Mid-Atlantic Ridge).

The AUV group will perform transects, measure water parameters near the
seabed acquiring side scan sonar data.

In this mission the MEDUSA Deep Sea system will have an ASV plus 3to 5
collaborating AUVSs.

During transects the AUV system will search for hydrothermal sources.
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High resolution habitat mapping

* high resolution habitat mapping with an ASV and 3 to 5 AUVs performing “lawn
mower” trajectories, at 2-3 m altitude from the sea bottom

 carrying high resolution cameras and side scan sonar configured for the highest
resolution

* to allow scientists to map and describe deep-sea ecosystems benthic
communities and its functioning




MEDUSA

Development - Concept(s) DEEP SEA




MEDUSA
DEEP SEA

MAIN CHARACTERISTICS

» Type: Double hull AUV

e Size:2.8mx1.5mx0.7m

» Weight: ~300 kg

« Endurance: ~10 hrs

* Range: ~50 km

* Maximum depth: 3000 meters
* Maximum speed: 3 m/s

* Nominal speed: 1,25 m/s

« DOF: 4

» Power system capacity: 2.4 kWh
» Launch and recovery: Crane

MISSIONS

» Seabed Mapping

Oil and Gas Survey
Geophysical Survey
Oceanographic survey
Search and Recovery
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System Breakdown DEEP SEA
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Software Architecture DEEP SEA
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Sea trials lISlEtlé)PUSDE\A
-Hull pressure testing at 1000 m (2016/: @
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MZDUSA

The story of the Medusa Deep Sea... DEEP SEA

...so far!




...and now, for something
slightly different...



Merging Industry and
Academia Innovation

//—_'\_N
FUS ON

“SRS has teamed up with talented companies and individuals around the world that work
together with bright and clever ideas. The sharing environment instills creativity, fresh
outlooks and challenging conformity. The result is evident in the exceptional products that

reshape the way underwater operations are conducted.”
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SRS FUSION Hybrid System - An Innovative Concept

Hybrid System

—— - Comprehensive Sensor Suite
e, - Complex Mission Patterns
- 300m (1,000ft) Depth 2
AUV - USBL Correction / Communications ,,/ \
N
- Vectored Thruster Configuration - o =
g - Small Diameter Rugged Tether - —_— ' R — f{
- 4+ Knot Forward Speed > : e 1\
ROV - Stability and Automation Control e = =
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SRS FUSION Hybrid System — Key Components

Key Components

Thrusters Auxiliary Ports
4 x Horizontal 35° Vector 2 x Front (Grabber/Serial)
2 x Vertical 10° Vector 2 x Rear (Serial/Ethernet)

Floatation Module

Navigation Tower
USBL Positioning ¥ =
GPS
Wi-Fi
Pressure/Temperature 2 e
S” o N\

\\t f“‘
i Tether Connector
N Rugged Single Mode Fiber
Camera Module
Video
Lighting
Laser Scalin .
4 Multi-Beam Sonar Transducer Pod Battery Pods
Doppler Velocity Log 2
\ Side Scan Sonar 2 x Quick Release
X Echo sounder

Human Machine Interface

STRATEGIC —
ROBOTIC
SYSTEMS



IST Know-How Applied to SRS FUSION

&
 Capitalizing on the know-how obtained

from years of developing the MEDUSA
Class AUVs
* IST main contribution:
* Navigation and Control Systems
* Development
* Implementation
* Optimization

MISSION CONTROL
& PLANNING

MISSION
CONTROL
CONSOLE

CONTROL

High-level: Path-following,
Tracking, Waypoint

Inner-loops: Speed, Heading,
Depth, Altitude controllers

NAVIGATION FILTER

: LOW-LEVEL
2 IST aISO Cont”bUteS on Sensors and Thruster drivers,

SNOILYDINNWIWOD I4IM/J1LSNODV

Battery Management System

* Simulation Environment

* FUSION Field-Testing — want to see
a demo? Come a and talk to us!

* The different operating modes rely
on IST’s Software Architecture
Implementation

S = NS FUS ON
ROBOTIC
SYSTEMS W -laBlin




IST Know-How Applied to SRS FUSION

Vehicle Components

Key Features
Single Titanium Exterior Fastener
Single Interior Fastener
Connectorized Electronics with Wiring Loom
Rugged Aluminum/Composite Construction
Barometric Pressure Monitor
Navigation Tower
USBL
GPS

Navigation Pod WIFI

Multi-Beam Sonar

Camera Module
Camera
LED Lights
Laser Scaling

STRATEGIC
ROBOTIC
SYSTEMS

DVL Electronics

Thruster Motor Controller

Pressure/Temperature  Electronics Pod running different subsystems including
W [EUs Navigation and Control Systems

—)
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2N

| Power Button

Power Distribution Pod

Transducer Pod
Doppler Velocity Log
Side Scan Sonar

, Echo Sounder
TECNICO —
LISBOA




IST Know-How Applied to SRS FUSION
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The MEDUSA Deep Sea
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When research and business get together

Bruno Cardeira/IST

TECNICO ‘ me Cﬂnsus
LISBOA W= as s

d m ¢9 REPUBLICA i
gp PORTUGUESA (/ opg

EMRA 2017, Girona, Spain - 15 May 2017





