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— Modular USV platform for autonomous

maritime services

Research and demonstration platform for sensor technology,

LARS, and multi-robotics

Modular catamaran for autonomous maritime
research

SeaML:SeaDragon is an electrically powered uncrewed surface ve-
hicle (USV) with a catamaran design that was developed at the
Fraunhofer Center for Maritime Logistics and Services CML as a
demonstrator platform for autonomous maritime systems. With a
length of 5.5 meters, a draft of 40 cm, and high maneuverability,
SeaDragon is particularly suitable for port, coastal, and nearshore
operations. SeaDragon was designed from the outset as a highly
modular research system. At the same time, the vehicle can carry
up to 350 kg of payload and be flexibly equipped with sensors and
computing hardware.

The open space between the hulls allows for the installation of
LARS solutions for underwater vehicles (ROVs/UUVs) or other pay-
loads. SeaDragon can thus serve as a carrier vehicle for smaller un-

crewed aerial vehicles (UAVs) and underwater vehicles, for example
for bridge and ship inspections or multi-robot missions.

The development of SeaDragon introduced the containerized ROS-
2 software stack NJORDIQ, which combines perception, naviga-
tion, and control with the respective vehicle and sensor suite. It can
be expanded for specific projects and transferred to other USVs
— a plug-and-play solution for autonomous maritime research.

NJORDIQ offers:

Standardized integration of sensors and actuators

Reusable navigation and control algorithms
m Quick transferability between different USVs

m  Project-specific expandability thanks to a modular concept



Autonomous functions, equipment, and areas of
application

SeaDragon is primarily used for the development and testing of
autonomous navigation functions. These include collision-avoidan-
ce path planning (including COLREGs-compliant maneuvers), auto-
nomous docking and undocking, and targeted tracking of objects.
Typical missions include surveying trips with LIDAR and multibeam
echo sounder (MBES), inspections of ship and shore structures, and
support for research campaigns for real-time data collection and
analysis.

The platform fills an important gap: it enables reliable, continuous
data collection in scenarios where crewed boats have often been
used in the past. At the same time, it serves as a test platform for
new maritime technologies and products — from sensors and com-
munication systems to algorithms for autonomous systems.

SeaDragon - Research platform for maritime systems
SeaDragon combines state-of-the-art sensor technology, elec-
tric pod drives, and modular power supply with ROS 2 in a
compact catamaran.

As a USV demonstrator, the platform enables:

= Development and testing of autonomous navigation and
docking procedures

m Surveying and inspection tasks with LIDAR and multibeam
echo sounder
Integration and testing of UAVs, ROVs, and other robotics
Safe, locally emission-free operations in port and coastal
environments

SeaDragon is available to research institutions, industry part-
ners, and government agencies as an expandable reference
platform for developing and validating new maritime techno-
logies under real-world conditions.

Your benefits at a glance

m  Rapid integration and testing of new sensor technology
and algorithms

m Realistic test environment for autonomous navigation,
collision avoidance, and docking

= Carrier platform for UAVs and ROVs, including LARS
options

m  High-resolution hydrographic and infrastructure data col-
lection in real time

m Support for the digitization and automation of maritime
services

Drive and power supply

Propulsion is provided by two pod drives that can rotate up to
320°. These enable precise maneuvering in confined spaces, dyna-
mic positioning, and accurate approach to target points, for exam-
ple during autonomous docking maneuvers or in LARS operating

scenarios. The power supply is based on two 50.4 V LiPo batteries,
each with a capacity of 5.4 kWh. The on-board power supply provi-
des 24V, 12V, and 5 V. The system is designed for a nominal ope-
rating time of around 10 hours at a speed of 2 knots; the maximum
speed is around 7 kn (depending on the mission and equipment).

Technical specifications

Dimensions 55mx22m

Weight approx. 330 kg with 350 kg payload
Main drive 2x 3kW Rim Drive Steerable POD 3.0
Maximum speed about 7 knots

Batteries 2 x 5,4 kWh LiPo, 50,4 V

50,4 V (master bus), 24V, 12V, 5V
approx. 10 hours

at 2 knots operating speed

Xsens MTi 670G, GNSS, DVL
128-channel LIDAR, anemometer,
cameras

Intel NUC, NVIDIA Jetson AGX Xavier,
Raspberry Pi, other industrial PCs

Wi Fi (High Bandwidth < 1 km / Long
Range > 1 km), LTE, 2,4 GHz Emer-
gency link

Norbit Winghead i80s MBES, SBL,
mobile ad hoc networks

On-board voltages
Nom. operating time

Navigation/Location
Sensor technology

Computing systems

Communication

Optional features

Modular platform architecture

Despite the limited installation space, a clear, service-
friendly layout structure was implemented, allowing additio-
nal components to be retrofitted without extensive redesign.

A key feature is the absence of a fixed deck between the hulls. The
resulting workspace can be used for launch and recovery systems
for ROVs or other underwater platforms — a range of functions that
has been virtually unavailable in the small USV class to date. The
multibeam echo sounders used are capable of capturing high-re-
solution bathymetric data even in shallow, murky, and acoustically
"noisy" environments, as well as on complex underwater structu-
res (e.g., quay walls, ship hulls).
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