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SeaClear - Search, Identification and Collection of Marine Litter with Autonomous Robots



Clean the oceans, restore & preserve nature! SE7A<C:|..EA‘_Rc

* Today's oceans contain 22-66 million tons of marine litter,
one of the most significant issues worldwide.

* By 2050 the worldwide plastics production is estimated to
increase to 1.124 million tons per year. A significant
proportion of 5% will enter into open waters, and rivers are
considered to be the number one source.

* 94% of marine litter is located on the seafloor, but most ﬁ
initiatives aimed at dealing with the issue focus on the water |
surface or involve divers.

* Waste fractions represent a huge threat to marine wildlife, =
the underwater ecosystem, coastal communities and human
health.

§ © Therefore, the Hamburg Port Authority is especially ‘

committed to the UN Sustainable Development Goal 14,

calling to prevent and significantly reduce all types of marine

pollution caused by land-based activities, marine waste and

nutrient pollution.
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Engage locally for a global impact! SE7A<C:|..EA‘_Rc

* The pollution of the Elbe river by macro- and 14 s &!@w SUSTAINABLE é‘“"‘ALS
microplastic waste is increasingly gaining attention. 9 X DEVELOPMENT \J%w¥

* The Port of Hamburg has set itself the strategic goal of
becoming a plastic-free port. This includes the
following sub-goals:

* The port industry exclusively uses bioplastics.

* The port water is free of oil-based macroplastics.

* The sediments have no higher microplastic values.
* The annual cleaning costs are reduced.

* The HPA executive board acknowledges and addresses
the challenge of marine litter, which requires both
targeted measures and the use of innovative solutions.

* The Hamburg Port Authority joined forces with a group
of seven partners in the SeaClear project to develop a
robot-based approach to overcome this challenge.
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State of the Art innovation to face a global challenge! SE7A<C:|..EA‘_Rc

SeaClear: SEarch, identificAtion and Collection of Marine LittEr with Autonomous Robots

* Developing a collaborative, heterogeneous multi-robot
solution to collect marine litter in clear waters, turbid
environments and deep sea.

* Implementing autonomous navigation and joint operation
of an aerial drone, a surface vehicle and two underwater
robots.

* Detecting underwater litter with video, magnetic and sonar
Sensors.

* Applying machine learning algorithms to plan the robots'
movements underwater.

* Using Artificial Intelligence to distinguish debris from
marine life.

* Picking up debris with a specially designed gripper and

discarding it into an individually manufactured collection
basket.
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Introducing a strong team of smart players. SE7A<C:|.|EAR_c

SeaCat

is the hub to all -
the other
machines and
the data Aerial drone
processing unit. scans for litter

" Robotic Surface Vessel

from above.
System Hub

Mini-Tortuga Collection Robot Tortuga
searches for litter Litter Pick-up

d ts th collects litter
fiirc;inrgespt?arsseac; S with its specially
via a tether. Observation Robot . des|gned.

Litter Search grlpper—suctlon
174 device and
discards
everything into
the basket.

is lowered to the ground awaiting
litter form the Tortuga.
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Practice makes perfect — underwater vision and recognition. SE7A<C:|..EA‘_Rc

The SeaClear system is designed to operate all over the
world, in coastal regions, in riverbanks and industrial
port environments. To correctly identify marine litter,

its various shapes, sizes, fractions and colours are
analysed.

The litter recognition is facilitated by categorizing items
and further image processing, e.g. using filters. Sonar
sensors enable detection even in turbid waters such as
the Elbe river in Hamburg.

CLLAM

The artificial intelligence involved is trained to
distinguish debris from underwater species.
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On track with pathfinding and litter detection. SE7A<C:|..EA‘_Kc

* In clear waters, waste will be detected both ———
. UAV
underwater and from the air. o
* Found items are marked on a litter map that o o " Ty I
. . . ~— T~ T——“Tavres ——
merges all the images into a joint map that serves -. ‘/iumage \
as an orientation for the collecting robot. ROV, . — R

* Different approaches to searching an underwater e -
area are tested.
* Tracking a lawnmower trajectory is a way to

reference

accomplish this task.
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Milestones to success - transition from theory to reality!

SeaCat Mini-Tortuga Tortuga
(detection) (collection)
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Basket

SERACLEAR_

Aerial drone
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European expertise, worldwide impact!

The SeaClear system proves to be beneficial:

* Provides a technical alternative or addition to the work of
commercial divers, reducing operational risks due to water
depth, currents and hard-to-reach areas

* Removes litter more efficiently, especially if more than one
system is used

* Reduces costs for litter detection and collection

* Avoids habitat destruction and contributes to restore and
maintain a healthy environment

* Stops decomposition to microplastics

* Helps to avoid ingestion by fish

* Prevents ghost fishing and entanglement of marine wildlife

* Supports additional fields of waterside infrastructure
maintenance

* Helps to shape the regulatory framework to safely integrate
autonomous vehicles into regular port operations.

| Navigation and dredging
| assets |
Environmant pratection

Central
and local
authorities

wm"?’“ Protected
Eacndends|  Areas

Civil
Infrastructure
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Stronger together, our partner network is growing! SE

ACLEAR_

up

REGIONALNA RAZVOJNA AGEN
YUBROVACKO-NERETVANSKE  ZUPA
2 UNIVERSITATEA
TEHNICA
DUBRO YV K NERETVA DIN CLUJ-NAPOCA
REGIONAL DEVELOPMENT AGENCY

Hamburg Port Authority

fuver. | SEACLEAR_

\

~Z Fraunhofer
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The story continues...

The SeaClear project

* runs from 01/2020 - 12/2023

* is 100% EU-funded with 5 Mio. €

* Trials and demonstration in Hamburg
* May 2022
* September 2023

Follow via www.seaclear-project.eu or
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http://www.seaclear-project.eu/

