
Smart navigation systems and dynamic planning form a 
logical combination
“How can we make optimal use of the capacity of inland shipping and thus improve 
efficiency, reliability and competitiveness? The entire sector benefits from this, 
because better utilization of capacity ultimately results in more cargo. ” Ali Mohamoud 
concisely summarizes the ultimate aim of NOVIMOVE. The project manager of TNO 
(Intelligent Autonomous Systems department) is leading the Smart River Navigation 
work package within this European research program that started in June 2020. 
“Smart navigation systems and dynamic planning for the operating times of bridges 
and locks contribute to stronger inland shipping,” he is convinced.

European research programme
aims to deliver technological, logistic 
and organisational improvements
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NOVIMOVE contributes to safe and 
efficient inland shipping, which is crucial 
for transport within Europe. The aim of the 
four-year research program is to improve 
the performance and opportunities of inland 
shipping on the corridor between Rotterdam/
Antwerp and Basel by means of various 
innovations and thus bring more cargo to the 
waterways.

The potential of waterborne transport is 
currently far from being fully exploited, Ali 
Mohamoud notes. “That is where NOVIMOVE’s 
challenge lies. This so-called underutilisation 
is caused by several inefficiencies in the 

transport chain between seaports and 
hinterland. For example, when loading and 
unloading, containers are not completely 
filled, and waiting times at bridges and locks 
and water levels that vary under certain 
circumstances limit the loading capacity of 
ships.

The project makes the inefficiencies visible and 
from there works on solutions and innovations 
and provides insight into the added value 
of the intended innovations. In addition, 
NOVIMOVE can make a positive contribution 
to reducing CO2 emissions.”
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CONCRETE INNOVATIONS
Some concrete innovations can really bring 
benefits to the inland shipping sector, says 
Ali Mohamoud: from ship owners to port and 
waterway managers. To predict and measure 
these effects, a simulation model is currently 
being made with which all innovations can be 
calculated. “That model is being developed 
in a work package called New port and river 
logistics operations, led by the University of 
Antwerp. As for the research part Smart River 
Navigation, that concerns the calculation of 
two modules: smart inland navigation systems 
and dynamic planning for the opening times 
of bridges and locks. We develop and test 
incrementally, after which the verification and 
demonstration of these solutions takes place. ”
 
Research parties are keen to involve the 
intended users in their works, meaning: the 
skippers. They are invited to indicate what 
they need and what does and does not work 
in practice. Mohamoud: “We ultimately do it 
for them. We do want it to be used eventually. 
Fortunately, we already received useful 
feedback from them, but also from other 
stakeholders, where we can further improve 
the innovations.”

SMART NAVIGATION SYSTEM
CoVadem Services is also involved in the 
development of the smart navigation system. 
This Dutch company maps current water 
depths by processing, analyzing and enriching 
the data from depth gauges of more than 250 
participating ships, so that users are always 
aware of the current water depth to their 
destination. 

“We are happy to participate in NOVIMOVE 
because it is a very interesting project for 
skippers,” says Paul Rysiavets, who works as 
an IT specialist at CoVadem Services. “This is a 
great example of how you can use the power of 
computers to improve people’s lives and work. 

Our system and the collected data help them 
to navigate safer and to transmit a more 
reliable arrival time. ”
 
“Older, experienced skippers may not even 
need the navigation assistance that much, but 
for the younger generations it is a very useful 
tool. Compare it with Google: you don’t have to 
remember everything yourself and searching 
processes are much faster. Smart navigation 
systems simplify this part of the wheelhouse 
work and allow those at the helm to pay 
attention to other matters. With more and 
more up-to-date information you can make 
better decisions. ”

OPTIMAL ROUTE
“In inland shipping there is still some scepticism 
about the usefulness of computers and big 
data, but the Internet of Things offers so many 
new possibilities…”, Paul Rysiavets continues. 
“For example in combination with sensor 
technology. It would be great if inland shipping 
could benefit more from this in the future. For 
us, one of the major challenges is also mapping 
smaller rivers after the Rhine and the Waal. ”

“The combination of water depth data with 
accurate localization of the ship via satellite 
enables an optimal route on the river,” adds 
Ali Mohamoud. “The skipper can see where 
the right amount of water is for his ship. This 
way he can take the ideal amount of cargo with 
him.” 

DYNAMIC PLANNING
The dynamic planning for the operation of 
bridges and locks is also characterized by 
better information and service for inland 
shipping. Ali Mohamoud: “It will shorten 
waiting times and ensure a smoother flow on 
the water. The dynamic planning regulates the 
capacity of bridges and locks based on the 
ships entering them. Taking into account the 
preconditions, such as road and train traffic.” ►
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Rienk Bijlsma from Systems Navigator agrees. 
“You have various obstructions in the waterway 
network. Whether it’s a bridge or a lock or a 
narrowing… They can cause delays and we 
want to prevent ships from having to wait. 
The operating regimes of bridges and locks 
are separate from each other; they do not take 
into account what is on the way and are hardly 
or not at all attuned to each other. If you do, 
however, you can create a blue wave; ships can 
pass through,” says the director of the Delft-
based software company, which specializes in 
simulation and planning software.

MORE TRAFFIC ON THE WATER
The knife cuts both ways in such planning, 
explains Rienk Bijlsma: “The lock master can 
anticipate and make better use of the capacity 
of the lock. The skipper can anticipate as well 
and adjust his sailing speed accordingly. For 
example, choosing to slow down and save fuel, 
or to use the time to disembark the car while 
en route.”

If inland shipping actually succeeds in bringing 
the potential growth of cargo to the water, it 
will be busier. And so dynamic planning and 
operation based on demand becomes all the 
more important. Thanks to the findings from 
NOVIMOVE, waterway managers will also be 
able to better estimate in the near future when 
the capacity of locks will no longer be 

sufficient, Rienk Bijlsma outlines. Then they can 
make timely decisions about investments in 
additional infrastructure, for example.
Systems Navigator is also responsible within 
NOVIMOVE for the construction of the 
overarching simulation model and for creating 
a serious game.

Rienk Bijlsma explains: “With this, students can 
re-enact future scenarios and subsequently 
see the consequences of measures and 
changes in the system in terms of efficiency, 
emissions, waiting times and use of capacity.”

MORE CARGO
So what is the benefit to skippers of all these 
NOVIMOVE efforts? Ali Mohamoud, Paul 
Rysiavets and Rienk Bijlsma are united: “If 
you combine smart navigation systems and 
dynamic planning, waiting and travel times will 
be reduced, inland shipping will work more 
efficiently and faster, and fuel consumption 
and CO2 emissions will be reduced. That 
makes waterborne transport more reliable 
and reduces costs. In the end, this will make 
inland shipping more attractive to customers, 
ultimately resulting in more waterborne 
transport.” 
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FROM THE COORDINATOR
Looking back at a successful 3rd General 
Assembly meeting, project coordinator 
prof. dr. Rudy Negenborn (TU Delft) is 
satisfied with the progress made so far. 
Besides keeping good track with the original 
project plan, he especially stresses the 
good atmosphere and positive drive of the 
consortium partners. 

“Since we focus on closing the system 
gaps on the Rhine-Alpine corridor, we 
thought it would be a good idea to create 
opportunities for our project partners 
to provide in-depth insights into current 
developments per area. In this case the 
Belgian perspective. We received excellent 
contributions from the Port of 

Antwerp authority, Seafar, Van Moer 
Logistics and IMEC on a range of topics 
including strengthening the ports role as 
our community builder, remote distance 
ship operations, the need for further 
improvements in the way we deal with cargo 
handling from the business perspective 
countering severe congestion issues and the 
development of underlying artificial 

intelligence algorithms. Discussion was vivid, 
leading to the shared conclusion that the 
work done in NOVIMOVE is all the more 
important these days. Expect us to share 
significant, original project intermediate 
results with our stakeholders at the next 
General Assembly by the end of this year.”
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