
Revolutionising the landscape  
of the maritime market
INDUSTRY 4.0   As one of the world’s major forms of transportation and logistics, the global shipping market 
also benefits from and endures a myriad of market drivers and stressors. Making sense of it all can be  
confounding. Now, with the age of Industry 4.0, a new wave of developments is driving the sector to deliver 
ever more efficient techniques and technologies, writes freelance journalist Katerina Kerr.

A couple of decades ago, the idea that 
one could detail life using a smart-
phone was considered almost im-

possible. Now, most of us can’t imagine 
being without one. A few years ago, talk of 
‘smart ships’ was considered by many as a 
fantasy of the future. Today, the prospect 
of a remote-controlled ship in commercial 
operation is a reality. “Autonomous ship-
ping is the future of the maritime industry. 
As disruptive as the smartphone, the smart 
ship will revolutionise the landscape of ship 
design and operations,” said Mikael Makin-
en, President of Rolls-Royce Marine (prior 
to its acquisition by Kongsberg Maritime).

The technologies needed to make un-
manned and autonomous ships a reality al-
ready exist, with unmanned engine rooms 
and navigational decision support already 

common practice. Similarly, the automo-
tive industry has already developed autono-
mous components, and the results in safety 
and efficiency have propelled the maritime 
sector to create similar systems for ships.

“Important elements of these systems 
are situational awareness, collision avoidance 
and remote monitoring and control,” ex-
plained Gerrit van der Want of the Maritime 
Research Institute Netherlands (MARIN).

“For such systems to gain acceptance, 
performance, safety and regulations need 
to be further improved and established. 
Simulation is the key to assist in this.” 

To secure regulatory approval, as well 
as industry support and public acceptance, 
unmanned and autonomous vessels will 
need to be at least as safe as existing ships. 
Despite the potential to reduce human er-

ror, new types of risks will arise from these 
developing technologies. Autonomous ves-
sels may also generate criticism from the 
industry as widespread use could signifi-
cantly reduce the need for personnel.

To power forwards with its smart ship-
ping goals, MARIN is taking the first steps 
to creating a realistic simulation model set-
up for its autonomous design and verifica-
tion simulation testbed. In this simulation, 
collision avoidance algorithms, path plan-
ning autopilots and complete autonomous 
control systems can be tested and verified 
in any environment and under realistic traf-
fic situations. 

“Realistic situational awareness infor-
mation is therefore crucial,” said van der 
Want. Technologies, particularly sensor 
technologies, needed to develop autono-
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mous vessels are already in use. However, 
the challenge is to find the optimum com-
bination of cost-efficiency and reliability. 
“AIS and radar sensors alone are not suf-
ficiently accurate in many situations. A 
combination of sensors and sensor fusion 
is necessary to provide reliable information 
under varying environmental conditions.”

MARIN has built a rigid-hulled inflata-
ble boat (RHIB) with a range of situational 
awareness sensors. The ‘Intelligent Situ-
ational Awareness Module’ (ISAM) is a 
modular, stand-alone sensor mast and pro-
cessing unit with 3D lidar, radar, longwave 
infrared cameras, AIS, a differential global 
position system, compass, motion sensor, 
anemometer, VHF radio and redundant 
4G and UHF communication systems. 
The module is interfaced using the Robot 
Operating System (ROS) framework for 
flexibility.

In 2019, it conducted successful trials 
to demonstrate the functionality of the sys-
tems for remote control. “Ongoing research 
will focus on the development of the sen-
sor fusion software required to create an 
integrated, robust, situational awareness 
that will be used to test MARIN’s collision 
avoidance algorithms. Further trials are 
scheduled to collect data for the develop-
ment of sensor simulation models in non-
ideal conditions,” said van der Want.

Fully automated Rhine ferry
Autonomous vessels in ports and for use in 
deep sea shipping are not the only areas for 
innovation in smart shipping. A research 
project that intends to lay the foundations 
for full automation in inland navigation and 
act as a technology driver was launched last 
year by the Institute of Control Engineering 
at RWTH Aachen University, in collabora-
tion with JM Voith SE & Co. 

The project partners are collaborat-
ing on developing a fully automated Rhine 
ferry designed not only for the crossing it-
self but also for mooring at the ferry dock. 
The project “Automated and Coordinated 
Navigation of Inland Ferries”, AKOON for 
short, is funded by the Federal Ministry for 
Economic Affairs and Energy as part of the 
BMWI funding programme “Next Genera-
tion Maritime Technologies”. 

The research goal is to automate all 
parts of the ferry operation including 
berthing and docking manoeuvres as well 
as the river crossing, considering static and 
dynamic obstacles, fuel efficiency and safe 
behaviour in emergencies. 

The test vehicle is the Horst ferry, 
which runs just outside the German 
City of Mainz, between the localities of 

Oestrich-Winkel and Ingelheim. This ferry 
connection is an indispensable part of the 
transport infrastructure in the region, with 
more than 600,000 people and 300,000 
vehicles transported annually. The ferry 
area is challenging and narrow passages, 
sandbars and strong currents have to be 
taken into account. Additionally, low wa-
ter levels complicate the work of the ferry 
guide. Automated operation could relieve 
the burden here. 

Intelligent route planning and opti-
mised control of the drive units – four Voith 
Schneider propellers – will reduce fuel con-
sumption and increase safety in the future. 
Route planning requires comprehensive 
information about the current traffic situa-
tion on the Rhine, which can be provided 
by combining different sensors. 

MARIN has built rigid-hulled inflatable boat with a range of situational  
awareness sensors Source: MARIN
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The automation of the ferry is based on 
a navigation module developed by project 
partner RWTH Aachen University that 
processes all available navigation sensor 
data using sophisticated sensor fusion tech-
niques. The navigation module determines 
position and orientation of the ferry with 
sufficient accuracy to enable safe automat-
ic operation. The localisation data is used 
continuously to calculate a safe trajectory 
that is optimal regarding travel time and 
fuel consumption. 

A model-based controller determines 
the optimal command signals for all pro-
pulsion units to track the planned trajecto-
ry. By taking into account measurements of 
relevant disturbances such as wind and wa-
ter as well as the characteristics of the pro-
pulsion units, the controller enables reliable 
tracking behaviour. The installed radar and 
lidar sensors complemented by AIS data 
are used by project partner in-innovative 
navigation GmbH to determine an exact 
overview of the current traffic situation. 

The development of automated ships 
is a young but fast-growing research topic. 
The first experimental automated ferries 
have been unveiled recently. However, 
there are no automated ferries yet that op-
erate on rivers. The automation of ships 
has various parallels with the development 
of automated cars but poses a range of very 
specific challenges such as the slow and 
nonlinear dynamics of ships, the strong in-
fluence of disturbances and the integration 
of ship-specific sensors. To overcome these 
challenges, a range of new methods for local-

isation, environment perception, trajectory 
planning and model-based control are under 
development. These will serve as a starting 
point for future automation projects. 

Shore control
Autonomous vessels will need human input 
from centres on land, making connectivity 
between ship and shore crucial. Such com-
munication will need to be bidirectional 
and supported by multiple systems in order 
to minimise risk. Additionally, continuous 
guaranteed connectivity will ensure that 
the user has the ability to monitor the ves-
sel and its equipment in real time.

MARIN is developing its own shore 
control centre for remote monitoring and 
controlling autonomous vessels called 
WUBBO (Watch Unmanned Behaviour of 
Boat Operations). It says its ultimate goal 
is to develop a “holistic test facility where 
stakeholders can meet, test and discuss 
developments.” Having such a rich stream 
of data transmitted between the vessel and 
shore will have enormous consequences for 
the shipping industry, allowing shipowners 
to manage their fleets, optimise operations 
and maximise profit. Fuel consumption 
monitoring and navigational analyses will 
be prominent characteristics of smart ship-
ping and not just for autonomous vessels.

Easy on the fuel
Stena Line Freight conducted a pilot pro-
ject last year using AI technology to pre-
dict the most fuel-efficient way to operate 
a vessel and the tests have proven success-

ful. The results from Stena Scandinavica 
show fuel consumption reduced by 2% 
to 3% per trip and the AI assistant Stena 
Fuel Pilot will now be launched on more 
vessels, with a fleet-wide roll-out on all 37 
vessels this year if success continues. By 
using AI technology, the Stena Fuel Pilot 
can now predict the most fuel-efficient 
way to operate a vessel and assist the mas-
ter and crew to lower fuel consumption. 

“The model simulates many different 
scenarios before suggesting the optimal 
route and performance setup. With the 
help of AI we are able to consider a num-
ber of variables, such as currents, weath-
er conditions, shallow water and speed 
through water which would be impossible 
to do manually,” said Lars Carlsson, head 
of AI at Stena Line.

Stena’s goal is to create a model that is 
so precise that it would be the ultimate de-
cision support system for the ship’s master 
when planning each trip. Stena Line aims 
to become the world’s first cognitive ferry 
company, assisted by AI in all areas later this 
year. Areas where the company is already 
being supported by AI include administra-
tion, finance and customer service.

Data for navigation
AI is playing a big role in improving navi-
gational aspects of shipping. Accidental 
marine collisions are the cause of massive 
expenses for shipping companies, ship-
owners and insurance companies. Not to 
mention the human lives that are at risk.

“More than 75% of all marine col-
lisions are caused due to human error, 
which can be prevented,” stated Orca AI, 
which has developed an intelligent navi-
gation system. The programme runs on a 
combination of thermal cameras, low-light 
cameras and other sensors to keep ship 
operators aware of nearby ships and alert 
them to potential dangers. Existing sen-
sors include AIS, a global navigation satel-
lite system and automatic radar plotting. 

The company has since teamed up 
with Ray Carriers to pilot the system on 
board its ships. The system aggregates and 
analyses data to present the most crucial 
information. Factors like weather condi-
tions and data from radar and sensors in-
form the object detection system trained 
with a combination of open source data, 
synthetic data from simulations, and data 
from initial trials.

“Autonomous vessels will change the 
industry dramatically like autonomous 
cars,” Orca AI CEO Yarden Gross said in 

SeaZip 3 has been equipped with collision avoidance technology Source: Damen
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an interview. “With the capabilities of the 
technology that are there today, we actu-
ally with AI can solve one of the biggest 
problems in the maritime domain, and by 
doing that support the infrastructure of 
autonomous navigation.”

Another type of anti-collision soft-
ware has been adopted by the Dutch Joint 
Industry Project Autonomous Shipping 
which brings together a consortium of 
seventeen partners: maritime businesses, 
academic institutions, service providers, 
and governments in a two-year applied re-
search programme.

In spring last year, a unique series of 
autonomous operation trials was held in 
the North Sea about five nautical miles 
off the coast of Den Helder in the Neth-
erlands. SeaZip 3, a Damen Fast Crew sup-
plier 2610 ‘Twin Axe’ from SeaZip

Offshore Services was equipped with 
collision avoidance technology and took 
part in several nautical scenarios to deter-
mine how the vessel would interact with 
seagoing traffic.

Marnix Krikke, Innovation Direc-
tor at Netherlands Maritime Technology 

(NMT) and leader of the joint industry 
project explained: “A total of eleven scenar-
ios were run in which SeaZip 3 interacted 
with two other vessels, Octans, a training 
vessel of the Maritime Institute Willem 
Barentsz and Guardian, an emergency tow-
ing vessel operated by the Netherlands 
Coastguard.”

By testing the scenarios in the North 
Sea, the partners involved were able to 
show the decision-making process of an 
autonomous system in ensuring safe sail-
ing and avoiding collisions with other ves-
sels. The autonomous system provided by 
Robosys Automation, connected to the 
autopilot and machinery control system, 
performed evasive manoeuvres safely. It 
was concluded that further development 
of autonomous systems is needed to cope 
with complex marine traffic situations 
more efficiently.

Multi-billion-dollar market
According to Allied Market Research, the 
global autonomous ship market is expect-
ed to be worth USD 134.9 billion by 2030 
with annual growth of 4.4% from 2020 to 

2030. Some experts believe that one out-
come of Covid-19 will be to hasten this 
process further. Factors including supply 
chain security, efficiency, decarbonisation 
and the operational safety of ships drive 
the growth of the market.

Together with DNV GL, Inmarsat, 
Deltamarin, NAPA, Brighthouse Intelli-
gence, Finferries and ESL Shipping, Rolls-
Royce formed the Advanced Autonomous 
Waterborne Applications (AAWA) Initia-
tive. It is a EUR 6.6 million project funded 
by Tekes (Finnish Funding Agency for 
Technology and Innovation) and aims 
to produce the specification and prelimi-
nary designs for the next generation of ad-
vanced ship systems.

Meanwhile, DNV GL is working on 
developing requirements to be able to test 
and classify unmanned vessels in the fu-
ture. “At DNV GL, we are doing a lot of 
work to understand the potential risks that 
come with autonomous ship systems in 
order to set new standards for them,” said 
Dr Pierre C. Sames, Director of Group 
Technology & Research at the classifica-
tion society. 
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