\

~ Fraunhofer

FRAUNHOFER CENTER FOR MARITIME LOGISTICS AND SERVICES CML

CLEAN OCEANS THANKS TO
ROBOTS AND Al

Fraunhofer CML’s newest research project aims at cleaning the
oceans using robots and artificial intelligence

Hamburg. Today's oceans contain 26-66 million tons of waste, with
approximately 94% located on the seafloor. So far, collection efforts
have focused mostly on surface waste, with only a few local efforts to
gather underwater waste, always involving human divers. No solution
exists that exploits autonomous robots for underwater litter collection. A
team of researchers in a consortium of eight European partners from
Germany, the Netherlands, Croatia, France, and Romania, are now
working on the development of autonomous robots for underwater
littler collection. The objective of SeaClear - acronym for “Starch,
identificAtion, and Collection of marine LittEr with Autonomous Robots”
- is to operate the robots autonomously, without remote human
intervention. The consortium plans novel developments in debris
mapping, classification, and robot control. When fully operational, the
SeaClear system aims to detect and classify underwater litter with 80%
success rate, and to collect it with a 90% success rate.

The SeaClear project will build a mixed team of unmanned underwater,
surface and aerial vehicles to find and collect litter from the seabed. The
project plans to use aerial vehicles to study the correlation between
surface and underwater litter. The underwater vehicles will be fitted with
special suction grippers for both small and large waste. The system
developed will be demonstrated in two case studies: one in the Port of
Hamburg, and the other in a touristic area near Dubrovnik. Besides
Fraunhofer CML and the two end-users, the consortium includes an SME
supplying proven hardware for the platform, and three academic
institutions with complementary expertise in underwater and aerial
robotics, sensing, mapping, and control. SeaClear receives 5 million Euro
funding from the European Union's Horizon 2020 research and
innovation programme.

The most important task of CML is the management and
implementation of "system integration”. In this work package the
hardware and software infrastructure as well as the interfaces for data
exchange between the robot vehicles and the shore control centre are
designed and implemented. The reliable and robust transmission of
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information is a decisive prerequisite for the shore control centre to be
able to control the deployment, navigation and monitoring of the
unmanned vehicles later on.

Picture 1: lllustration of the SeaClear system (Stefan Sosnowski, Technical University of
Munich)

About SeaClear

SeaClear stands for SEarch, identificAtion, and Collection of marine LittEr with
Autonomous Robots.

The research consortium consists of eight European partners from the Netherlands,
Croatia, France, Germany, and Romania. The Delft Centre for Systems and Control
coordinates the project.

The duration will cover four years, from 1st January 2020 until 31st December
2023.

The total budget is 5 Million Euro, and SeaClear is funded by the EU in the research
programme Horizon 2020 (Grant Agreement No 871295).

Read more on the projects’ homepage https:/seaclear-project.eu/ .
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and innovation programme under grant agreement No 871295.

The Fraunhofer CML

The Fraunhofer Center for Maritime Logistics and Services CML develops and
optimizes processes and systems along the maritime supply chain. Within
practically oriented research projects CML supports public and private sector
clients of port operations as well as from the logistics services industry and from
the shipping business.

Fraunhofer-Gesellschaft

The Fraunhofer-Gesellschaft is the leading organization for applied research in Europe. Its research activities
are conducted by 72 institutes and research units at locations throughout Germany. The Fraunhofer-
Gesellschaft employs a staff of more than 26,600, who work with an annual research budget totaling 2.6
billion euros. Of this sum, 2.2 billion euros is generated through contract research. Around 70 percent of the
Fraunhofer-Gesellschaft's contract research revenue is derived from contracts with industry and from publicly
financed research projects. International collaborations with excellent research partners and innovative
companies around the world ensure direct access to regions of the greatest importance to present and future
scientific progress and economic development.



