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Wﬂhat’s SMaRC? i

 National industrial research center for
maritime robotics

* |RC: designated target of financiers to
focus on industry needs

* Triple-Helix

* Sweden's currently largest academic
initiative for maritime robotics research
with a focus on underwater technology

* 2017-2024, budget over 200Msek, 15
research projects with just over 30
people involved (about 20 full-time)
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- Who are we?

KTH — Aeronautical & Vehicle Engineering
(AVE)

KTH — Robotics Perception & Learning
(RPL) | ‘

KTH — Applied Electro Cherhistry (AE‘)' :
KTH — Industrial Ecology (IE)

University of Gothenburg (GU)
Stockholm University (SU)
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Swedish Defence Research Agency (FOI)
Swedish Defence Material Administration
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Saab / Kockums

- Saab Dynamics = -
Marin Matteknik AB (MMT)
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70 % of the world’s It provides us 50 % of the O, The ocean is the 7t largest Yet, we have only
surface is ocean. and directly feeds economy in the world. explored 5 % of it.
over 2 Billion people.

"The expert group recommends

that the G7 science ministers

support the development

of a sustained sea and ocean observing system“

(G7 expert workshop on future of the oceans and seas, May 2016)
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Scenarios

* [mpact areas
* Scenarios
» Capabilities
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Research Plan

Ocean
Production

Safeguarding
Society

Environmental
Monitoring

Reducing
the need
for operator
interaction

Enabling
long-term
presence

Enabling
operations
in unknown
waters
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Autonomy

Endurance

Perception

Communication

Small-size & affordable maritime robots

Long-range maritime robots

Yearly joint workshops
and demonstrator
periods

Next
generation
of maritime
robots
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Research Area
Perception

e Capabilities
- Localize and classify objects

and features in dynamic
oceanic conditions

- In real-time detect deviation
from “normal-state”

- Detect and classify substances
on molecular level in the water
column

e Sub Projects

SP02 Deep Learning

SPO5 Underwater Navigation
- SP0O6 Underwater Perception
- SP10 Sniffer sensor
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(a) Dead reckoning elevation, with hill and pipe.

(b) Dead reckoning exhibits large errors on hill and pipe.



http://drive.google.com/file/d/1QE0nCL2QRwkBRUIB-8zFPUC8Lg_cU0ZT/view
http://drive.google.com/file/d/1QE0nCL2QRwkBRUIB-8zFPUC8Lg_cU0ZT/view

Research Area
Autonomy

e Capabilities
- Real time decisions based on

sensor data and operational
constraints

- Swarm intelligence to e.g.
localize and cage an intruder

e Sub Projects
- SP7 Robust Mission Planning
- SP8 Multi-Agent Networks

- (SPO1 Docking & SP04
Hydrobatics)
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Research Area -
Endurance

: Flight Style
| ithium ion

| ithium Li-SO2CI2 (Primary Battery)

| wmmm Hybrid FC / Li-ion battery system

Specific Power W/l
Volume /L

Controlability

Precision e Endurance

Agility

~-Optimum curve

B, =35kWh
at
A =0.76m?

cross

Cruise (transit) CDA=0.062
/ 7,20.50

77ESC=0‘95

Remote zone Soft docking

(No contact) Recall zone Rentasons (Acoustic leach)
T (USBL contact) (close maneouvering)

Cruise (science)
1]m°'0r=0.85
r;0=OA50 (propeller)

— 1
np=0.40 (propulsion)

e Hard docking
minimum i ~-
(Physical contact)

1 1.5 2
Vehicle speed vy [m/s]
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Research Area
Jnderwater Communication

B

e Capabilities
- Optimized and robust underwater
communication links and networks

* Sub Projects Application Layer
- SP11 Underwater Communication Fresentation
- SP12 Underwater Networks Session
Transgort
Network
Data Link|
Physical link
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Application

Network
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" Géteborgsforskare
expedition till Antar

NYHET: 2018-12-20
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SMaRC Demonstrator Platforms
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Depth Ratings: ’
¢ Max depth»_‘:" o
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Power ‘Sup’bly"

*  4x (max 6) Rechargeable and
-‘swappable thhlum Ponmer batteries
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